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8.- Fluid Mechanics & Aerod

Equipment list

page page
Fluid Mechanics (Basic) -HEMP Pressure Measurement Unit. 21
-LIFLUBA Basic Fluid Mechanics Integrated Laboratory: 6-16 -HCMP Precision Pressure Gauge Calibrator. 21
. . -TMCP Pressure Measurement and Calibration Unit. 21
Base Service Units
*FMEOO  Hydraulics Bench. -HVB Falling Sphere Viscosimeter and Drag Coefficient. 22
*FME00/B. Basic Hydraulic Feed System. -UVF Hydrogen Bubble Flow Visualisation Unit. 22
General concepts Modules -FMDU Flow Meters Demonstration Unit. 23
*FMEOT  Impact of a Jet. -HSMAP  Air Pressure Maintained Water System Trainer. 24
*FMEO2  Flow over Weirs. . . .
*FMEO4  Orifice Discharge. -HECA Air Flow Studies Unit. 24

*FME14  Free and Forced Vortex.

*FME0O8  Hydrostatic Pressure. Fluid Mechanics (Flow Channels)

*FME10  Dead Weight Calibrator.
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*FME11  Metacentric Height. -CFC Computer Controlled Flow Channels (section: 80 x 300 25
*FME26  Depression Measurement System (vacuum mm).
gauge). Available length:
*FME32  Pitot Static Tube Module. vailable length:
*FME34  Fluid Statics and Manometry. 2.5and 5 m.
*FME35 Fluid P; rties. .
Laws vidFroperties -CF Flow Channels (section: 80 x 300 mm).
*FMEO3  Bernoulli ‘s Theorem Demonstration. Available length:
*FME22  Venturi, Bernoulli and Cavitation Unit.
*FMEO6  Osborne-Reynolds” Demonstration. 25and 5m.
*FME31  Horizontal Osborne-Reynolds -CFGC  Computer Controlled Flow Channels (section: 300 x 450 26
Demonstration. mm).
*FME24  Unit for the study of Porous Beds in Venturi )
Tubes (Darcy 's Equation). Available length:
*FME33  Pascal’s Module. 5/75/10and 12.5 m.
Demonstration
*FMEQ9  Flow Visualization in Channels. On request: Any other dimensions.
*FME20  Laminar Flow Demonstration. P
*EME30  Vortex Flow Meter. -CFG Flow Channels (section: 300 x 450 mm).
*FME15  Water Hammer. Available length:
*FME19  Cavitation Phenomenon Demonstration.
*FME25  Flow Channel, T m. length. 5/7.5/10and 12.5 m.
*FME18  Flow Meter Demonstration. On request: Any other dimensions.
;::AQSE] 7 Orifice and Free Jet Flow. -CAS Sediment Transport Demonstration Channel. 27
*FMEO5  Energy Losses in Bends. -HVFLM  Mobile Bed and Flow Visualisation Unit. 28

*FMEO7  Energy Losses in Pipes.

Hydraulic Machines Hydraulic Machines (Pumps)

*FME12  Series/Parallel Pumps.

*FME13  Centrifugal Pumps Characteristics. -PBOC Computer Controlled Multipump Testing Bench. 29
*FME27  Axial Flow Turbine. -PB2C Computer Controlled Multipump Testing Bench. 30
*FME16  Pelton Turbine. "
«FME28  Francis Turbine. -PBCC Computer Controlled Centrifugal Pump Bench. 30
'Emg? gqg'lquTurb'il'neE' -PBCB Centrifugal Pump Bench.
adial How furbine. -PBSPC Computer Controlled Series/Parallel Pumps Bench. 31
Software .
-CAl Computer Aided Instruction Software System, -PBSPB Series/Parallel Pumps Bench.
additional and optional to the Modules type “FME”. _PBEC C ter Controlled Gear P Bench. 31
-FME/CAL Computer Aided Learning Software (Results ompuiert-onirote e.ar vmp Benc
Calculation and Analysis), additional and optional to -PBAC Computer Controlled Axial Pump Bench. 32
the Modules type “FME”. -PBRC Computer Controlled Piston Pump Bench. 32

Data Acquisition
-BDAS Basic Data Acquisition System and Sensors, for being
used with the Modules type “FME".

Hydraulic Machines (Fans and Compressors)

Fluid Mechanics (General) -HVCC Computer Controlled Centrifugal Fan Teaching Trainer. 33

-HVCB Centrifugal Fan Teaching Trainer.

-BHI Hydrostatics Bench & Fluid P rties. 17
Y t:os anes er1c . Lfl roperties . . -HVAC Computer Controlled Axial Fan Teaching Trainer. 34
-LFA Laminar Flow Visualization and Analysis Unit. 17 . . A
. L . -HVAB Axial Fan Teaching Trainer.
-AFTC Computer Controlled Fluid Friction in Pipes, with 18 .
Hydraulics Bench (FMEQO). -HCCC Computer Controlled Centrifugal Compressor 34
e D . . Demonstration Unit.
-AFT Fluid Friction in Pipes, with Hydraulics Bench (FMEQO).
-AFT/B Fluid Friction in Pipes, with Basic Hydraulic Feed m Hydraulic Machines (Turbines)
System (FMEQO/B).
AFT/P Fluid Friction in Pipes. -TFRC Computer Controlled Radial Flow Turbine. 35
-AFT/CAL  Computer Aided Learning Software (Results -TPC Computer Controlled Pelton Turbine. 35
CGICl/JAIIgTﬁon and Analysis), complementary to the units TFAC Computer Controlled Axial Flow Turbine. 36
tvoe “AFT”

AMTC (};pe wor Controlled Pi Network Unit b 19 -TFC Computer Controlled Francis Turbine. 36
’ H;énrzzl?és Be(rJ'lrt]:l':(iFfAEOOI)l.)e etwer el -TKC Computer Controlled Kaplan Turbine. 37
_AMT Pipe Network Unit, with Hydraulics Bench (FME0O). -HTRC Computer Controlled Experimental Reaction Turbine. 37
_AMT/B Pipe Network Unit, without Hydraulics Bench (FMEQO). -HTIC Computer Controlled Experimental Impulse Turbine. 38
-EGAC Computer Controlled Water Hammer Unit. 19
-HMM Manometers & Multimanometers: 20 Aerodynamlcs (Basic)

-HMM-W500 U-shape Double Manometer. TA50/2 " trolled A ic T | 3
"HMMUT000  U-shape Manometer. 50/250C gggwgu;.r Controlled Aerodynamic Tunnel, 50 x 9
-HMM-11000  Inclined Multimanometer with 20 .
manometric tubes of 250 mm. lenght. -TA50/250 Aerodynamic Tunnel, 50 x 250 mm.
-HMM-V500 Multimanometer with 8 manometric
:ouok;?f?o:\)f 500 mm. lenght, vertical Aerodynamics (General)
-HMM-V500-12  Multimanometer with 12 manometric TA1200/1200 Computer Controlled Aerodynamic Tunnel, 1200 x 40
tubes of 500 mm. length, vertical 00 mm.
position.
-HMM-4B 4 Bourdon type Manometers Unit. -TA500/500  Computer Controlled Water Tunnel, 500 x 500 mm. 40

Page 5 www.edibon.com
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LIFLUBA. Basic Fluid Mechanics Integrated Laboratory:

(FMEO2)

(FMEOT)

® Modules

Laboratory structure
(@ Base Service Units

FMEQO

Other modules

—

or

(® cAl. Computer Aided Instruction Software System

INS/SOF. In\s?;ucfor Software
+

9

FME../SOF.
Student/Module
are

Computer Aided Learning Software
(Results Calculation and Analysis)

Data Acquisition Electronic Box

i —
1

A %
BD%E}EXDMO Acquisition

““Software

B Fluid Mechanics (Basic)

® Modules

| o TTFMET7)
(FME08)

R

Other modules

The complete laboratory includes parts 1 to 5 and any part can be supplied individually or additionally. (Base Service Unit +
Module/s is the minimum supply)

»General concepts

Available Modules

-FME22. Venturi, Bernoulli and Cavitation Unit.

-FME17.

Orrifice and Free Jet Flow.

-FMEO1. Impact of a Jet. -FMEO6. Osborne-Reynolds’ Demonstration. »Pipes

-FMEO2. Flow over Weirs. -FME31. Horizontal Osborne-Reynolds -FMEO5. Energy Lossesin Bends.

-FMEO4. Orifice Discharge. Demonstration. -FMEO7. Energy Losses in Pipes.

-FME14. Free and Forced Vortex. -FME24. Unit for the study of Porous Beds in -FME23. Basic Pipe Network Unit.

-FME08. Hydrostatic Pressure. Venturi Tubes (Darcy’s Equation). > Hydraulic Machines

-FME10. Dead Weight Calibrator. -FME33. Pascal’s Module. -FME12. Series/Parallel Pumps.

-FMET11. Metacentric Height. >»Demonstration -FME13. Centrifugal Pumps Characteristics.

-FME26. Depression Measurement System -FMEO9. Flow Visualization in Channels. -FME27. Axial Flow Turbine.
(vacuum gauge). -FME20. Laminar Flow Demonstration. -FME16. Pelton Turbine.

-FME32. Pitot Static Tube Module. -FME30. Vortex Flow Meter. -FME28. Francis Turbine.

-FME34. Fluid Statics and Manometry. -FME15. Water Hammer. -FME29. Kaplan Turbine.

-FME35. Fluid Properties. -FME19. Cavitation PhenomenonDemonstration.  -FME21. Radial Flow Turbine.

»Laws -FME25. Flow Channel, 1m. length.

-FMEO3. Bernoulli’'s Theorem Demonstration.  -FME18. Flow Meter Demonstration.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/fluidmechanicsbasic/LIFLUBA. pdf 5
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FIuid Mechanics (Basic

LIFLUBA. Basic Fluid Mechanics Integrated Laboratory:

(®Base Service Units

Every module needs being provided with water in order to run the experiment. There are two options:

FMEOO. Hydraulics Bench

FMEQO/B. Basic Hydraulic Feed System

SPECIFICATIONS SUMMARY

Mobile hydraulic bench, made of fibreglass reinforced
polyester, and mounted on wheels for its mobility.
Centrifugal pump, 0.37 KW, 30 - 80 I/min at20.1-12.8 m.,
single-phase 220V/50 Hz or 110V/60 Hz.

Runner made of stainless steel.

Sump tank capacity: 165 litres. Small channel: 8 litres.

Flow measurement: volumetric tank, gauged from O to 7
litres for low flow values and from 0 to 40 litres for high flow
values.

Control valve for regulating the flow.

Open channelto place the test module.

Measuring cylinder is provided for the measurement of small
flow rates.

Remote hand-operating dump valve in the base of the
volumetric tank.

Rapidity and ease for interchanging of the different
modules.

Dimensions (approx.): 1130x 730x 1000 mm.

Weight: 70 Kg.

More information in: www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf )

SPECIFICATIONS SUMMARY

The FMEOO/B is a service unit for different Fluid Mechanics
Units.

Centrifugal pump: 0.37 KW, 30 - 80 I/min at 20.1-12.8m.,
single-phase 220V. / 50Hz. or 110V. / 60Hz.

Stainless steel impeller.

Tank capacity: 140 litres approx.

Flowmeter. Membrane type flow adjusting valve.

Safety switch ON/OFF.

Supports for accomodating the test module.

This unitincorporates wheels for its mobility.

Dimensions (approx.): 1000 x 600 x 700 mm.

Weight: 40 Kg.

More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA. pdf 5

@ Modules

1.- Flow measurement.

1.-

PRACTICAL POSSIBILITIES

PRACTICAL POSSIBILITIES

Flow measurement.

Each module is a set of components that allows the realization of several experiments on Hydraulics. EDIBON offers 35 different models covering the mostimportant topics in the
learning of Fluid Mechanics. Each Module has its own manuals (8 manuals are normally supplied), that gives the theoretical background and explains everything the student

need to carry out the exercises/experiments.

Connectors, pipes and cables for completing the exercises and practices are supplied.

»General concepts

FMEO1. Impac of a Jet

FMEQ2. Flow over Weirs

SPECIFICATIONS SUMMARY

Jetdiameter: 8 mm.
Impact surfaces diameter: 40 mm.
Impact surfaces:

180° hemispherical surface.

120° curve surface.

90°flat surface.
Asetof masses of 5, 10,50 and 100 g. is supplied.
Easy and quick coupling system built-in.
Dimensions (approx.): 250 x 250 x 500 mm.
Weight: 5Kg.
More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf 5

SPECIFICATIONS SUMMARY

Dimensions of the weirs: 230 x4 x 160 mm.
Neckline angle in the V-shape weir: 90°.
Dimension of rectangular notch: 30 x 82 mm.
Scale ofthe level meter: 0to 160 mm.
Dimensions (approx.): 400 x 160 x 600 mm.
Weight: 7 Kg.

More information in: www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf B

Page 7

2.-
3.-
4.

PRACTICAL POSSIBILITIES

Impact against a flat surface.
Impact against a curve surface of 120°.
Impact against a hemispherical surface.

Use of the fast connectors.

PRACTICAL POSSIBILITIES

Study of the flow characteristics through a weir with a
rectangular neckline, made on a thin wall.

Study of the flow characteristics through a weir with a V-
shape neckline, made on a thin wall.

www.edibon.com
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»General concepts
FMEO4. Orifice Discharge

Detail of the
5 type of mouthpieces
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FME14. Free and Forced Vortex

FMEO8. Hydrostatic Pressure

1

-\1

FME10. Dead Weight Calibrator

LIFLUBA. Basic Fluid Mechanics Integrated Laboratory:

®@Modules

SPECIFICATIONS SUMMARY
Transparent cylindrical tank.
Five type of mouthpieces: diaphragm, colloidal, 2 of Venturi
and cylindrical.
Height of maximum load: 400 mm.
Easy and quick coupling system built-in.
Anodized aluminium structure.
Dimensions (approx.): 450x 450 x 200 mm.
Weight: 15Kg.

More information in: www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf

SPECIFICATIONS SUMMARY

Tank diameter: 300 mm.

Tank height: 300 mm.

Mouthpieces orifice diameters: 8, 16 and 24 mm.
Distance between centers: 0, 30,50, 70,90and 110 mm.
Pitot tube with measuring points at: 15, 20, 25 and 30 mm
radius and a scale.

Measurement bridge.

Inlet pipes: 9 and 12.5 mm. diameter.

Diameter measurement system by Nonius.

Blind mouthpiece with X-shaped crosses.

Easy and quick coupling system built-in.

Anodized aluminium structure.

Dimensions (approx.): 600 x 550 x 1400 mm.

Weight: 10 Kg.

More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf )

SPECIFICATIONS SUMMARY
Tank capacity: 5.5 1.
Distance between the suspended masses and the support
point: 285 mm.
Area of the section: 0.007 mz.
Total depth of the submerged quadrant: 160 mm.
Height of the support point on the quadrant: 100 mm.
A set of masses of different weights is supplied (4 of 100 gr, 1
of50gr,50f 10gr,and 1 of 5gr).
Dimensions (approx.): 550 x 250 x 350 mm.
Weight: 5 Kg.
More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf H

SPECIFICATIONS SUMMARY

Pressure manometer: Bourdon type: 0-2.5 bar.

Masses (approx. weights): 0.5 kg. 1.0kg. 2.5 kg. 5kg.
Piston diameter: 18 mm. Piston weight: 0.5 kg.

Anodized aluminium structure.

Dimensions (approx.): 500 x 400 x 500 mm.

Weight: 10 Kg.

More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf ©

Page 8

B Fluid Mechanics (Basic)

PRACTICAL POSSIBILITIES

1.- Determination of the discharge coefficient for the
mouthpiece of thin wall, Venturi type.

2.- Determination of the velocity coefficient for the
mouthpiece of thin wall, Venturi type.

3.- Determination of the contraction coefficient for the
mouthpiece of thin wall, Venturi type.

4.- Determination of the discharge coefficient for the
mouthpiece of thin wall, diaphragm type.

5.- Determination of the velocity coefficient for the
mouthpiece of thin wall, diaphragm type.

6.- Determination of the contraction coefficient for the
mouthpiece of thin wall, diaphragm type.

7.- Determination of the discharge coefficient for the
mouthpiece of thin wall, colloidal type.

8.- Determination of the velocity coefficient for the
mouthpiece of thin wall, colloidal type.

9.- Determination of the contraction coefficient for the
mouthpiece of thin wall, colloidal type.

10.-Determination of the discharge coefficient for the
mouthpiece of thick wall, cylindrical type.

11.-Determination of the velocity coefficient for the
mouthpiece of thick wall, cylindrical type.

12.-Determination of the contraction coefficient for the
mouthpiece of thick wall, cylindrical type.

13.-Determination of the discharge coefficient for the
mouthpiece of thick wall, Venturi type.

14.-Determination of the velocity coefficient for the
mouthpiece of thick wall, Ventury type.

15.-Determination of the contraction coefficient for the
mouthpiece of thick wall, Ventury type.

PRACTICAL POSSIBILITIES

1.- Study offorced vortex without discharge orifice.
2.- Study offorced vortex with discharge orifice.

3.- Study of free vortex.

4.- Analysis of the influence of the jet inlet direction.

5.- Analysis of the influence of the vortex on the discharge
velocity.

PRACTICAL POSSIBILITIES

1.- Determination of the center of pressures with an angle of
90°, partially submerged.

2.- Determination of the resultant force with an angle of 90°,
partially submerged.

3.- Determination of the center of pressures, angle <> 90°
partially submerged.

4.- Determination of the equivalent force with an angle
<>90° partially submerged.

5.- Determination of the center of pressures with an angle of
90° totally submerged.

6.- Determination of the resultant force with an angle of 90°
totally submerged.

7.- Determination of the center of pressures, angle <>90°
totally submerged.

8.- Determination of the resultant force, angle <>90° totally
submerged.

9.- Balance of momentum.

PRACTICAL POSSIBILITIES

1.- Bourdon type manometer calibration.

2.- Hysteresis curve determination.


http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/fluidmechanicsbasic/LIFLUBA.pdf
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FIuid Mechanics (Basic

LIFLUBA. Basic Fluid Mechanics Integrated Laboratory:

®@Modules
»General concepts
FME11. Metacentric Height
F( SPECIFICATIONS SUMMARY

j Maximum angle: +/-13°.
Corresponding lineal dimension: +/- 90 mm.
Dimension of the float:
Length: 353 mm. Width: 204 mm. Total height: 475 mm.
Dimensions (approx.): 750 x 400 x 750 mm. Weight: 5 Kg.

More information in: www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA. pdf )

FME26. Depression Measurement System (vacuum gauge)

SPECIFICATIONS SUMMARY

Anodized aluminium structure.

Pressure-vacuum gauge adjusted from -1 1o O bar.

Quick connections.

Dimensions (approx.): 220 x 110x 420 mm. Weight: 2 Kg.
More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf <

FME32. Pitot Static Tube Module

SPECIFICATIONS SUMMARY

Pitot static tube:
Head diameter: 2.5 mm.
Transparent pipe:
\ 32 mm. internal diameter and 600 mm. length approx.
| Hose connections.
| Water manometer, 500 mm. length.
| Easy and quick coupling system built-in.
Anodized aluminium structure and panel in painted steel.
Dimensions (approx.): 800 x 450 x 700 mm. Weight: 15 Kg.

More information in:_www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechunicsbasic/LIFLUBA.pdfx_“)

FME34. Fluid Statics and Manometry
SPECIFICATIONS SUMMARY

The module is mounted on an aluminium structure and
painted steel panels and consists on a vertical tank
containing water that is connected to different vertical
manometer tubes:
Two parallel tubes (scale length 460 mm).
An “U" tube (scale length 460 mm).
Atube with varying cross section (scale length 460 mm).
An inclined tube with different inclinations (scale length
460 mm).
These tubes can be used individually or in combination for
the different demonstrations.
Hook and point gauge with Vernier scale.
Dimensions (approx.): 500 x 160x 1225 mm.
Weight: 15 Kg.

More information in:_www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
quidmechcnicsbusic/LIFLUBA.de@

SPECIFICATIONS SUMMARY

Anodized aluminium structure and panels in painted steel.
Universal hydrometer and two hydrometer jars.

Barometer.

Parallel plate capillary module.

Capillary tube module with tubes of different size.

Two falling sphere viscometer tubes and set of spheres.
Archimedes apparatus (displacement vessel, bucket and
cylinder).

Measuring cylinder (250 ml).

Glass beakers (600 ml).

Density bottle. Thermometer.

Scale lever balance for using with the Archimedes module.
Dimensions (approx.): 650 x 200 x 600 mm. Weight: 20 Kg.

More information in:_www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pd S
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PRACTICAL POSSIBILITIES

1.- Study of the stability of a floating body. Angular
displacements.

2.- Study of the stability of a floating body. Different positions
of the center of gravity.

3.- Determination of the metacentric height.

PRACTICAL POSSIBILITIES

1.- To measure the depression caused for the fluid aspiration
by an hydraulic pump.

2.- We can observe the different negative readings due to the
different methods of fluid aspiration for its subsequent
impulsion.

PRACTICAL POSSIBILITIES

1.- Study of the function of a pitot static tube.
2.- To use a pitot static tube.
3.- Determination of tube flow speed profiles.

4.- Demonstration that the flow speed is proportional to the
pressure difference between the total pressure and the
static pressure.

5.- Error determination in flow measurements using the Pitot
tube as measurement instrument.

6.- Factor C,determination in the Pitot tube.

PRACTICAL POSSIBILITIES

1.- To study the basic principles of hydrostactis and to
demonstrate the behaviour of liquids at rest.

2.- Demonstrations of different types of manometers.

3.- To use manometer tubes to measure differential pressure.

4.- Touse a manometertube to measure head.

5.- To use a ‘U’ tube manometer to measure pressure
differences in a gas (air over liquid).

6.- To use a U-shaped manometer for determining the
differential pressure.

7.- To use liquids with different densities to change the ‘U’
tube manometer sensitivity.

8.- To use an inverted pressurized ‘U’ tube manometer to
measure pressure differences in a liquid.

9.- Touse aninclined manometer with diferent inclinations.

10.-Level measurement using Vernier hook and point gauge.

11.-Level measurement using a micro- manometer.

12.-To measure the liquid level using a scale.

13.-Frictional losses study.

PRACTICAL POSSIBILITIES
1.- To study the effect of capillary elevation between flat
plates.

2.- To study and measure the effect of capillary elevation
inside capillary tubes.

3.- To study and verify the Archimedes principle using a
bucket and cylinder with a lever balance.

4.- To measure the fluid density and relative density of a liquid
using a hydrometer and using a density botfle.

5.- To measure the atmospheric pressure using a barometer.

6.- To measure the fluid viscosity using a falling sphere
viscometer.

7.- Measuring of liquid levels.

www.edibon.com
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LIFLUBA. Basic Fluid Mechanics Integrated Laboratory:

>Laws ®@Modules

FMEOQ3. Bernoulli’s Theorem Demonstration

SPECIFICATIONS SUMMARY

Manometer range: 0to 300 mm of water.
Number of manometertubes: 8
Upstream diameter of the throat: 25 mm.
Narrowing:
Downstream: 21°. Upstream: 10°.
Easy and quick coupling system built-in.
Anodized aluminium structure and panel in painted steel.
Dimensions (approx.): 800x 450 x 700 mm.
Weight: 15 Kg.

More information in: www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA. pdf

FME22. Venturi, Bernoulli and Cavitation Unit
i SPECIFICATIONS SUMMARY

Manometer (Bourdon type), range: 0-2.5 bar.

Manometer (Bourdon type), range: 0-(-1) bar.

2 tanks, height: 135 mm and internal diameter: 64 mm.
Venturi tube with 6 tappings (Divergent/Convergent).
Differential manometers: 0-500 mm.

5 Manometric tubes.

Easy and quick coupling system built-in.

Anodized aluminium structure and panel in painted steel.
Dimensions (approx.): 750 x 400 x 850 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf S

FMEO6. Osborne- Reynolds’ Demonstration

FME31. Horizontal Osborne-Reynolds Demonstration
SPECIFICATIONS SUMMARY

Horizontal transparent pipe section:
Internal diameter: 16 mm. Length: 700 mm.
Dye or colouring tank.
The colouring is regulated with a valve.
Supply tank for the generation of a constant initial pressure,
capacity: 2 litres.
Flow regulation valve.
Easy and quick coupling system built-in.
Anodized aluminium structure and panel in painted steel.
Dimensions (approx.): 1000 x 500 x 700 mm. Weight: 20 Kg.

More information in:_www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fIuidmechonicsbusic/LIFLUBA.pdf@

SPECIFICATIONS SUMMARY
Tube inner diameter: 10 mm.
Tube outer diameter: 13 mm.
Visualization pipe length: 700 mm.
Capacity of the dye tank: 0.3 litres.
Tank capacity: 10 litres.
Flow control valve: diaphragm type.
The coloured fluid is regulated with a needle valve.
Easy and quick coupling system built-in.
Anodized aluminium structure and panels in painted steel.
Dimensions (approx.): 450x450x 1250 mm.
Weight: 20 Kg.

More information in: www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf S

Beds in Venturi Tubes (Darcy’s Equation)
SPECIFICATIONS SUMMARY

Manometer range: 0-300 mm. of water.

Number of manometric tubes: 8.

Strangulation diameter upstream: 25 mm.

Narrowing: upstream: 10°, downstream: 21°.

Venturi’s tube with Pitot tube.

Venturi’s tube with porous bed of a grain diameter of 1.0 to
1.5 mm (FME24/A).

Venturi’s tube with porous bed of a grain diameter of 2.5 to
3.5 mm (FME24/B).

Venturi's tube with porous bed of a grain diameter of 5.5 to
7.0 mm (FME24/C).

Easy and quick coupling system built-in.

Anodized aluminium structure and panel in painted steel.
Dimensions (approx.): 800 x 450 x 700 mm. Weight: 15 Kg.
More information in: www.edibon.com/products/
catalogues/en/units/fluidmechanjcsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf <~

Page 10

Detail of the Venturi’s
tubes with porous bed

B Fluid Mechanics (Basic)

PRACTICAL POSSIBILITIES
Determination of the exact section in Venturi’s tube.

Demonstration of Bernoulli’s Theorem. Divergent-
convergent position.

Determination of Bernoulli’s Theorem equation.
Convergent-divergent position.

Observation of differences between convergent and
divergent position.

PRACTICAL POSSIBILITIES

1.- How to fill the manometric tubes.

2.-
3.-

4.
5.
6.
7.-
8.-

N
N

2

4.
5.

Flow calculation.

Determination of the exact section in Venturi’s tube.
Bernoulli’s theorem study.

Cavitation study.

Pressure reduction in a tank.
Aspiration pump.

Aspiration pump for mixing two liquids.
Using for air and water mixing.

PRACTICAL POSSIBILITIES

Observation of the laminar, transition and turbulent
regime.

Study of the velocity profile, reproducing the Osborne-
Reynolds’s experiment.

Reynolds’s number calculation.

PRACTICAL POSSIBILITIES

Observation of the laminar, transition and turbulent
regime.

Study of the velocity profile, reproducing the Osborne-
Reynolds’s experiment.

Reynolds’s number calculation.

PRACTICAL POSSIBILITIES

Demonstration of Bernoulli’s theorem and its limitations in
divergent-convergent position.

Demonstration of Bernoulli’s theorem and its limitations in
convergent-divergent position.

Direct measurement of the static height and of the total
distribution of heights in Venturi’s tubes.

Determination of the exact section in a Venturi’s tube.

Head losses in the porous bed (elements FME24/A,
FME24/B and FME24/C).
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Fluid Mechanics (Basic

LIFLUBA. Basic Fluid Mechanics Integrated Laboratory:

@Modules
>Laws

FME33. Pascal’s Module
SPECIFICATIONS SUMMARY

This module is mounted on a metallic structure.

Body incorporating a horizontal diaphragm to which a glass
vessels can be fitted.

Lever arm with a sliding weight, and a level fo measure the
force atthe base of the vessel.

Three different vessel, with common diammeter at the base
but with different shape.

Movable index in a vertical rod to enable the height of water
inthe vessels to be set at the same level.

Dimensions (approx.): 600 x 250 x 450 mm. Weight: 3 Kg.
More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf %0

»Demonstration

FMEQ9. Flow Visualization in Channels
SPECIFICATIONS SUMMARY

Capacity of the dye tank: 0.3 litres.

Width/length of the channel approx.: 15/630 mm.

Depth of channel approx.: 150 mm.

Damping tank that eliminates the turbulences.
Hydrodynamic models: 2 lengthened, 2 circular of 25 and
50 mm. dia., rectangle with rounded edges and wedge.
Easy and quick coupling system built-in.

Anodized aluminium structure.

Dimensions (approx.): 900 x 450 x 500 mm. Weight: 7 Kg.
More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf <

Detail of the
hydrodynamic models | =

FME20. Laminar Flow Demonstration
SPECIFICATIONS SUMMARY

Capacity of dye tank: 0.3 litres.
Width/length of the table: 400/210 mm.
Depth of the table: adjustable depending on the models.
Hydrodynamic models:
Two circular ones of 25 and 50 mm. diameter.
Two rectangular ones of 25 x25 and 50 x 50 mm.
Wedge.
Easy and quick coupling system built-in.
Anodized aluminium structure.
Dimensions (approx.): 870x 450 x 400 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf B

Detail of the
hydrodynamic
models

SPECIFICATIONS SUMMARY

i Vortex flow meter.

- Dye or colouring container with metering valve.
Variable area flow meter.

Range: 0-30 |./min. approx.

Valves.

Graduated measuring vessel (2 |. capacity approx).
Digital scale.

Collecting tank with constant height.

Chronometer.

Easy and quick coupling system built-in.

Anodized aluminium structure and panels in painted steel.
Dimensions(approx.): 1000x400x 1000 mm.

Weight: 30Kg.

More information in:_www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA. pdf ©

FME15. Water Hammer

"‘..

SPECIFICATIONS SUMMARY

Constant level deposit, in methacrylate.

Unload deposit, in methacrylate.

Pipe circuits in PVC.

Valves to select the circuit.

2 adjustable equilibrium chimneys and subjection clips.
Connections system to the Hydraulics Bench (FMEQO) or
Basic Hydraulic Feed System (FMEQO/B) with fast plugs.
Easy and quick coupling system built-in.

Anodized aluminium structure.

Dimensions (approx).:1215x270x 1430 mm.

Weight: 15 Kg.

More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf g}
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PRACTICAL POSSIBILITIES
Demonstration of Pascal “s principles.

To demonstrate that the pressure in a liquid contained in a
vessel varies with depth is not affected by the shape of the
vessel by comparing three different vessels.

PRACTICAL POSSIBILITIES

Leakage of liquids by thin-wall weirs.

Liquid leakage by thick-wall weirs.

Models with wing profile submerged in a fluid current.
Circular models submerged in a fluid current.

Demonstration of the phenomenon associated to the flow
in open channels.

Visualization of the flow lines around different submerged
hydrodynamic models.

PRACTICAL POSSIBILITIES

Ideal flow around a submerged cylinder.

Ideal flow around a submerged profile.

Ideal flow around a body in peak.

Ideal flow in a convergent channel.

Ideal flow in a divergent channel.

Ideal flow in an elbow of 90°.

Ideal flow in a sudden contraction.

Ideal flow in a sudden broadening.
Substitution of a line of current for a solid edge.

PRACTICAL POSSIBILITIES
Study and experiments with a vortex flow meter.
Study and experiments with a variable area flow meter.
Measurement of volumetric volume flow rate.
Measurement of gravimetric volume flow rate.

Comparison of methods on several volumetric and mass
flow measurements.

Flow meters calibration.

PRACTICAL POSSIBILITIES

Subduing of the water hammer effects.

Study of the subduing depending on the diameter of the
chimney.

Calculations of the energy losses in pipes.
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B Fluid Mechanics (Basic)

LIFLUBA. Basic Fluid Mechanics Integrated Laboratory:
®@Modules
>»Demonstration

FME19. Cavitation Phenomenon Demonstration

FME25. Flow Channel, Tm. length
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FME17. Orifice and Free Jet Flow

SPECIFICATIONS SUMMARY

Manometer range: 0to 2.5 bar.

Vacuum gauge range: from -1 to O bar.

Throat section: 36 mm?.

Normal section: 150 mm2.

Easy and quick coupling system built-in.

Anodized aluminium structure and panel in painted steel.
Dimensions (approx.): 750x 400 x 750 mm. Weight: 5 Kg.
More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf N

SPECIFICATIONS SUMMARY

Channel of rectangular section with transparent walls in
methacrylate, length: 1 m.
Rigid and flexible pipes. Regulating valves.
Storage tank. Tank with soothing of flow.
Easy and quick coupling system built-in.
Anodized aluminium structure.
Dimensions (approx.): 1500 x 500 x 500 mm. Weight: 40 Kg.
Available accessories:

FME25TP Pitottube.

FME25CV.  Vertical plane gate.

FME25SDL.  Syphon.

FME25RMC. Markingsfor measurement of the water height.
More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf ©

SPECIFICATIONS SUMMARY

Manometer range: 0to 500 mm. of water column.
Number of manometric tubes: 8.
Orifice plate diameter: 25 mm.
Flowmeter: 2 to 30 |/min.
Venturi dimensions:
Throat diameter: 20 mm. Upstream pipe diameter: 32 mm.
Downstream taper: 21°. Upstream taper: 14°.
Orrifice Plate dimensions:
Upstream pipe diameter: 35 mm.
Downstream orifice diameter: 19 mm.
Easy and quick coupling system built-in.
Anodized aluminium structure and panel in painted steel.
Dimensions (approx.): 750x 450 x 950 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf S

SPECIFICATIONS SUMMARY

Orifices with diameters of 3.5 and 6 mm.

Jet trajectory Probes: 8.

Maximum height: 500 mm.

Easy and quick coupling system built-in.

Anodized aluminium structure.

Dimensions (approx.): 600 x 550 x 1400 mm.

Weight: 10 Kg.

More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA. pdf ™

SPECIFICATIONS SUMMARY

Range of the two Bourdon type manometers: 0to 2.5 bar.
Differential manometers range: 0 to 500 mm.
Number of manometric tubes: 12.
PVCRigid pipes:
Internal dia.: 25 mm., external dia.:32 mm.
Flexible pipes:
Pressure taking-differential manometer.
External diameter: 10 mm.
Pressurizing equipment. External diameter: 6 mm.
Drain. External diameter: 25 mm.
Fittings:
45° angle, 90° curve, 90° medium elbow, 90° short
elbow, 8 ° long elbow, broadening of 25/40, narrowing
of40/25.
Membrane valves. Diameter 25 mm. Antireturn: 6 mm.
Easy and quick coupling system built-in.
Anodized aluminium structure and panel in painted steel.
Dimensions (approx.): 750x 550 x 950 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf <7

Page 12

PRACTICAL POSSIBILITIES

1.- Study of cavitation.

2.- Visualization of the cavitation phenomenon with forced
conduction.

PRACTICAL POSSIBILITIES

1.- To study and demonstrate the properties of fluids in open
channels.

2.- Measurement of water height and velocity along the
channel.

3.- Flow control by floodgates.
4.- Level control using syphons.
5.- Calculation of water flow.
Other possible practices:

6.- Filling of the Pitot tube.

7.- Use of markings for measuring the water height.

PRACTICAL POSSIBILITIES

1.- Filling of the manometric tubes.

2.- Determination of the error in flow measurements using the
Venturi.

3.- Determination of the C, factor in the Venturi.

4.- Determination of the strangulation in the Venturi.

5.- Determination of the error in flow measurements using the
orifice plate.

6.- Determination of the C,factor in the orifice plate.

7.- Determination of the effective area in an orifice plate.

8.- Comparison of the energy loss in the three different
elements.

9.- Comparison among the Venturi, the orifice plate and the
flowmeter.

PRACTICAL POSSIBILITIES

1.- Determination of the orifice velocity coefficient.

2.- Obtaining of the orifice discharge coefficient in permanent

regime.

3.- Obtaining of the orifice discharge coefficient in variable

regime.

4.- Obtaining of the tank discharge time.

PRACTICAL POSSIBILITIES

1.- Filling of the manometric tubes.

2.- Measurement of the flow.

3.- Measurement of load losses for a short elbow of 90°.
4.- Measurement of load losses for a medium elbow of 90°.
5.- Measurement of load losses for a curve of 90°.

6.- Measurement of load losses for a broadening of 25/40.
7.- Measurement of load losses for a narrowing 40/25.

8.- Measurement of load losses for an angle of 45°.

9.- Measurement of load losses for a membrane valve.
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FIuid Mechanics (Basic

LIFLUBA. Basic Fluid Mechanics Integrated Laboratory:

>»Pipes
FMEO7. Energy Losses in Pipes

»Hydraulic Machines
FME12. Series/Parallel Pumps

®@Modules

SPECIFICATIONS SUMMARY

Test pipe of 4 mm. of inner diameter, 6 mm. of external
diameter and 500 mm. of length.

1 Differential manometer of water column.

Manometer scale: 0to 500 mm (water).

2 Bourdon type manometers, range: Oto 2 bar.

Constant height tank.

Easy and quick coupling system built-in.

Anodized aluminium structure and panels in painted steel.
Dimensions (approx.): 330x 330 x 900 mm.

Weight: 30 Kg.

More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf D

SPECIFICATIONS SUMMARY

Anodized aluminum structure where the pipe network is
located and the subjection panel of the manometers.
Test pipes:
Three PVC pipes, with different diameters.
One methacrylate pipe.
8 eight pressure intakes, connected to a manometric tubes
panel of pressurized water.
Pressurization system.
Manometric tubes panel:
Number of manometric tubes: 8.
Range: 010 470 mm of water.
Inlet pipe. Outlet pipe.
Regulation valves for controlling the flow through the
network.
Adjustable legs for leveling the unit.
Easy and quick coupling system built-in.
Dimensions (approx.): 600 x 350 x 800 mm. Weight: 30 Kg.
More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA. pdf ©

SPECIFICATIONS SUMMARY

Centrifugal pump: 0.37 KW, 30-80 I/min. at 20.1-12.8 m.,
single-phase, 220V./50 Hz or 110V./60 Hz.
Absolute pressure  manometer placed at the pump
admission. Range - 1 1o 3 bar.
2 Manometers (manometric pressure), one of them placed
in the discharge and the another one in the discharge
accessory. Range: 0 - 4 bar.
Membrane valve for flow regulating.
Two way valve: 2 positions: open or close.
Accessories:

Two flexible pipes with quick connections.

Reinforced pipe with quick connections.
Discharge accessory.
Easy and quick coupling system built-in.
Anodized aluminium structure and panels in painted steel.
Dimensions of the FME12 module (approx.): 500 x 400 x
400 mm.
Dimension of the discharge accessory (approx.): 500 x 400
x250 mm.
Weight: 20 Kg.
More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf ©

FME13. Centrifugal Pumps Characteristics

SPECIFICATIONS SUMMARY
Centrifugal pump: 0.37 KW, 30 - 80 |/min. at20.1-12.8 m.

with speed variator.

Bourdon type manometers.

Control panel for the variator, allowing to modify the speed,
with visualization display that enables to know the r.p.m. and
the power consumed, and with on/off switch.

Discharge accessory, with manometer, flow control valve
and diffuser.

Vacuum meter.

Easy and quick coupling system built-in.

Anodized aluminium structure and panels in painted steel.
Dimensions (approx.): 450x 500x 1250 mm.

Weight: 40 Kg.

More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf S
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PRACTICAL POSSIBILITIES

Energy loss in pipes for a turbulent regime.
Determination of the energy loss in a turbulent regime.

Determination of the number of Reynolds for a turbulent
regime.

Energy loss in pipes for a laminar regime.

Determination of the energy loss factor f for a pipe in
laminar regime.

Determination of Reynolds number for the laminar regime.

Determination of the kinematic viscosity of water.

PRACTICAL POSSIBILITIES
Load loss in a PVC pipe.
Load loss in a methacrylate pipe.
Study of the load loss in pipes made of the same material.
Study of the load loss depending on the material.
Friction coefficientin a PVC pipe.
Friction coefficientin a methacrylate pipe.
Study of the friction coefficient depending on the material.
Study of the friction coefficient depending on the diameter.

Configuration of network in parallel for pipes of the same
material but different diameter.

Configuration of network in parallel for pipes of the same
diameter but different material.

PRACTICAL POSSIBILITIES
Water flow calculation.
H (Q) curve obtaining of a centrifugal pump.
Series coupling of two pumps with the same characteristics.

Parallel coupling of two pumps with the same
characteristics.

PRACTICAL POSSIBILITIES

Obtaining of the curves H(Q), N(Q), Eff%(Q) of a
centrifugal pump.

Making of the map of a centrifugal pump.

Representation of the adimensional curves H*, N* and
rom*.

Series coupling of two pumps of similar characteristics.
Series coupling of two pumps of different characteristics.
Parallel coupling of two pumps of similar characteristics.

Parallel coupling of two pumps of different characteristics.

www.edibon.com
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LIFLUBA. Basic Fluid Mechanics Integrated Laboratory:

»Hydraulic Machines
FME27. Axial Flow Turbine

FME16. Pelton Turbine

FME29. Kaplan Turbine

®@Modules

SPECIFICATIONS SUMMARY

Nozzle:
Inlet dia. of the throat: 2.5 mm., outlet dia. of the throat:
2.5 mm., discharge angle: 20° and 30°.
Turbine rotor:
External dia.:53 mm., internal dia.: 45 mm., number of
blades: 40, inlet angle of the blades: 40°, outlet angle of
the blades: 40°, used material: brass.
Brake:
Pulley diameter: 60 mm., real diameter: 50 mm.
Bourdon type manometer.
8 Ball valves.
Easy and quick coupling system built-in.
Anodized aluminium structure.
Tachometer.
Dimensions (approx.): 800 x 500 x 600 mm. Weight: 50 Kg.
More information in: www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf <™

SPECIFICATIONS SUMMARY

Speed range: 0-2000 r.p.m. Torque: TOW.
Manometerrange: 0 - 2.5 bar.

Number of buckets: 16.

Drum radius: 30 mm.

Dynamometers range: 0 - 20 N.

Easy and quick coupling system built-in.

Anodized aluminium structure.

Tachometer.

Dimensions (approx.): 750 x 400 x 750 mm. Weight: 15Kg.
More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf <

SPECIFICATIONS SUMMARY

Functional model of Francis turbine.

Velocity range: 0-1000 r.p.m. Power: 5 W.

Diameter of the turbine: 52 mm.

Number of blades of the turbine: 15.

Number of adjustable guide vanes of the distributor: 10.

Manometer range: 0-250 mbar.

Braking system connected to 2 dynamometers:
dynamometers range: 0-10 N.

Feed chamber. Drafttube.

Easy and quick coupling system built-in.

Anodized aluminium structure.

Tachometer.

Dimensions (approx.): 500 x 350 x 600 mm. Weight: 20 Kg.

More information in: www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/

fluidmechanicsbasic/LIFLUBA.pdf <

SPECIFICATIONS SUMMARY

Functional model of Kaplan Turbine.

Velocity range: 0-1000 r.p.m. Power: T0'W.

Number of blades of the turbine: 4.

Turbine diameter: 52 mm.

Number of adjustable guide vanes of the distributor: 8.

Manometer range: 0-200 mm. of water.

Braking system connected to 2 dynamometers:
dynamometers range: 0-10 N.

Feed chamber. Drafttube.

Easy and quick coupling system built-in.

Anodized aluminium structure.

Tachometer.

Dimensions (approx.): 500 x 350 x 600 mm. Weight: 20 Kg.

More information in:_www.edibon.com/products/

catalogues/en/units/fluidmechanicsaerodynamics/

fluidmechanicsbasic/LIFLUBA. pdf

SPECIFICATIONS SUMMARY
Nozzles:
Illnéeofodia.: 21 mm., outlet dia.: 2.0 mm., discharge angle:

Turbine rotor:
External dia.:69 mm., internal dia.: 40 mm., number of
nozzles: 2, inlet angle to the nozzle: 180°, outlet angle to
the nozzle: 180°, used material: aluminium.

Brake:
Pulley diameter :60 mm., effective diameter: 50 mm.

Easy and quick coupling system built-in.

Anodized aluminium structure.

Tachometer.

Dimensions (approx.): 800 x 500 x 600 mm. Weight: 50 Kg.

More information in: www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsbasic/LIFLUBA.pdf ©
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B Fluid Mechanics (Basic)

PRACTICAL POSSIBILITIES
Flow calculation.
Determination of the discharge coefficient of the nozzle.

Determination of the curve N(Q, n), P (Q, n) and n (Q,
n); (20° nozzle).

Determination of the curve N(Q, n), P_(Q, n) and n (Q,

n); (30° nozzle).

Adimensional analysis.

PRACTICAL POSSIBILITIES

Determination of the operative characteristics of the
Pelton Turbine.

Determination of the operation mechanical curves.
Determination of the operation hydraulic curves.

Adimensionalization.

PRACTICAL POSSIBILITIES

To determine the operating characteristics of a Francis
turbine at different velocities.

Determination of the typical turbine curves (operating
mechanical curves and operating hydraulic curves).

Turbine power output versus speed and flow rate af
various heads.

Effect of guide vane setting on turbine performance.

Adimensionalization.

PRACTICAL POSSIBILITIES

Determination of the operative characteristics of Kaplan
Turbine at different velocities.

Flow calculation.
Determination of the operation mechanical curves.
Determination of the operation hydraulic curves.

Adimensional analysis.

PRACTICAL POSSIBILITIES

1.- Flow calculation.
2.- Obtaining ofthe M (n, Ha), N (n, Ha ), 1 (n, Ha) curves.
3.- Obtaining ofthe M (n, Q), Nm (n, Q), n (n, Q) curves.

4.- Adimensionalization.
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FIuid Mechanics (Basic

LIFLUBA. Basic Fluid Mechanics Integrated Laboratory:
(® CAIl. Computer Aided Instruction Software System

X’
With no physical connection between module and computer, this complete package
consists on an Instructor Software (INS/SOF) totally integrated with the Student/Module
Software (FME../SOF). Both are interconnected so that the teacher knows at any

Module moment with is the theoretical and practical knowledge of the students. These, on the

other hand, get a virtual instructor who helps them to deal with all the information on the

Instructor subject of study.

oftware

Student/Module
Software

Instructor Software

ed) 1

INSTRUCTOR SOFTWARE

- INS/SOF. Classroom Management Software (Instructor Software):
The Instructor can:
- Organize Students by Classes and Groups.
- Create easily new entries or delefe them.
- Create data bases with student information.
- Analyze results and make statistical comparisons.
- Print reports.
- Develop own examinations.
- Detect student’s progress and difficulties.
...and many other facilities.

The Instructor Software is the same for all the modules, and working in network
configuration allows controlling all the students in the classroom.

- FME../SOF. Computer Aided Instruction Softwares (Student/Module Software):
It explains how to use the module, run the experiments and whatto do at any moment.
Each module has its own Student Software.
- The options are presented by pull-down menus and pop-up windows.
- Each Software contains:
Theory: that gives the student the theoretical background for a total
understanding of the studied subject.
Exercises: divided by thematic areas and chapters to check out that the theory has
been understood.
Guided Practices: presents several practices to be done, alongside the module,
showing how to complete the circuits and get the right information from them.
Exams: set of questions presented to test the obtained knowledge.

)
Available Student/Module Softwares:

8.- Fluid Mechanics & Aerodynamics

)Generul concepts -FME22/SOF.  Venturi, Bernoulli and Cavitation Unit. -FME18/SOF.  Flow Meter Demonstration.
- F Impactof a Jet. -FMEQ6/SOF. Osborne- Reynolds’ Demonstration. -FME17/SOF.  Orifice and Free Jet Flow.
-:MEOQ/SO:. Flow over Weirs. -FME31/SOF. Horizontal Osborne-Reynolds »Pipes
-FMEQ4/50OF. - Orifice Discharge. Demonstration. - M%OS/SOF Energy Losses in Bends.
- _Mgégggg ﬁeg (’”fd ro?’ce Vortex. -FME24/SOF.  Unit for the study of Porous Beds in -FMEQ7/SOF Energg Losses in Pipes.
CEMET0/30F Déo:jo\sfv%lchfr(eisgl?k;?o’ror Venturi Tubes (Darcy’s Equation). -FME23/SOF. Basic Pipe Network Unit.
-FME11/SOF Meiocenfr?c Height. -FB/\E33/S?Ff Pascal’s Module. F%Eq?/%hocy%cmnem llel P
F F emonstration - - Series/Parallel Pum

ME26/5OF. Depression Measurement System (vacuum -FMEQ9/SOF.  Flow Visualization in Channels. -FME13/SOF.  Centrifugal Pumps gharocferisfics.
-FME32/SOF. El’rofszcthube Module. —FMEQO/SOF Laminar Flow Demonstration. -FME27/SOF.  Axial Flow Turbine.
-FME34/SOF.  Fluid Statics and Manometry. -FME30/SOF. Vortex Flow Meter. -FME16/SOF.  Pelton Turbine.
—‘ME35/SO:. Fluid Properties. -FME15/SOF. Water Hammer. -FME28/SOF.  Francis Turbine.

Laws -FME19/SOF. Cavitation Phenomenon Demonstration.  -FME29/SOF.  Kaplan Turbine.
FMEUIS/SO Bernoulli’s Theorem Demonstration. -FME25/SOF.  Flow Channel, 1Tm. length. -FME21/SOF.  Radial Flow Turbine.
® Computer Aided Learning Software (Results Calculation and Analysis)
Calculati |nf?rmc|1ion ojconsﬁorlﬂ V(]JUCTS, unit con\éelrsion
alculations actors and integral and derivative tables

This Computer Aided Learning Software (CAL) is a Windows based software, simple e S i ™

and very easy to use, specifically developed by EDIBON. CONFUTED AIDED LEARNING. | I |

CAL is a class assistant that helps in making the necessary calculations to extract the — ,,,_,_,_‘_T it e

right conclusions from data obtained during the experimental practices. i " [ r.r.‘|.

: 3 : L-lan -
CAL will perform the calculations. ——— Jd -

CAL computes the value of all the variables involved.

It allows to plot and print the results. Between the plotting options, any variable can be
represented against any other. ,.,1.,@

‘COMPUTED AIDED LEARNING ‘ 1, ~

Different plotting displays.

It has a wide range of information, such as constant values, unit conversion factors and
integral and derivative tables.

Available Softwares:

)Generulconce ts -FME22/CAL. Venturi, Bernoulli and Cavitation Unit. -FME18/CAL. Flow Meter Demonstration.

- mpact of a Jet. -FMEO6/CAL. Osborne- Reynolds’ Demonstration. -FME17/CAL. Oirifice and Free Jet Flow.

-FMEQ2/CAL. Flow over Weirs. -FME31/CAL. Horizontal Osborne-Reynolds )Pi%es

EMEVA/CAL Frod ond ForcedNorten EMEQ4/CAL. Do o 0M iy of Porous Beds n  MEOZ/CAL Enard) [osses i Dends.

e o - . Unit for the study of Porous Beds in - . Energy Losses in Pipes

::MEOB/CA_. Hydrostatic Pressure. Venturi Tubes (DarcyysEquahon) _FME23/CAL. Basic glpeNetworkUmt

EMELV/EAL Rioiacornt Hogin " FME33/CAL. Pascal’s Module. > Hydraulic Machines

-FME26/CAL. Depression Meaguremenf System (vacuum )F?/\?Eg.g/ncs;\rl_ah?n Visual Ch | 'FME}%;EQL ?:en?séPorcilllael Pumgh. torist
N - . Flow Visualization in Channels. - . Centritugal Pumps Characteristics.

-FME32/CAL. EifogszqncTubedModule —Emgggégﬁt l./c:minclx:rlFlovaDemonsTrofion. —FME%Z;EQk ﬁ\xllchllpwaurblne

-FME34/CAL. Stati M i - . Vortex Flow Meter. - . Pelton Turbine

EMERS/CAL Fluig piofcs ord Menomery. “FME15/CAL Water Hammer. “FME28/CAL. Francis Turbine.

»Laws ) -FME19/CAL. Cavitation Phenomenon Demonstration.  -FME29/CAL. Kaplan Turbine.

-FMEO3/CAL. Bernoulli’s Theorem Demonstration. -FME25/CAL. Flow Channel, Tm. length. -FME21/CAL. Radial Flow Turbine.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/fluidmechanicsbasic/LIFLUBA. pdf
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B Fluid Mechanics (Basic)

LIFLUBA. Basic Fluid Mechanics Integrated Laboratory:

(® BDAS. Basic Data Acquisition System and Sensors

F 3
Data Acquisition Electronic Box Data Acquisition Computer
Software (not included
in the supply)

For being used with modules type "FME”.
The system is formed by:
- Data Acquisition Electronic Box.
- Data Acquistion Board.
- Data acquisition Software.
- Module adaptation with the suitable sensors.

B0
BASIC OATA ACQUISITION STSTEM AND SENSORS
Sintuma Basico de Adquiién de Datosy Sensares

BDAS
Basic Data Adquisition System
and Sensors

BASIC DATA ACQUISITION SYSTEM AND SENSORS

Select Module Sistama Basico de Adquisicion de Dotas y Sensores
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Page 16


http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/fluidmechanicsbasic/LIFLUBA.pdf

Fluid Mechanics (General

BHI. Hydrostatics Bench & Fluid Properties

FME11. Metacentric Height

Some modules included

[

FMEO2. Fluid Level Meter
and Flow over Weirs

FAMEO8. Hydrostatic
Pressure

FME10. Dead Weight Calibrator

SPECIFICATIONS SUMMARY

Self-contained and mobile unit for demonstration of the properties of fluids
and hydrostatics.
Structure in anodized aluminium, assembled on wheels with a panel (painted
steel) at the top (front panel).
Process diagram in the front panel.
Tank where water is stored, in the lower part of the bench.
Methacrylate tank at the upper part of the bench.
Plastic deposit.
Thermometer.
4 Ubbelhode capillary viscosimeters of 0.6-3 cp, 2-10 cp, 10-50 cp and 60-
300 cp.
3 Graduated cylinders.
Set of glass elements. Elements set for demonstration of free surface in static
conditions (3 elements).
Bourdon manometers calibration. Manometer range: 0-2.5 bar.
Manometers (range: 0-500mm).
Module to determine the Metacentric Height (FMET1):
Maximum angle: +/-13.
Corresponding lineal dimension: +/- 90 mm.
Dimension of the float: L=353mm, W=204mm, total H=475mm.
Module for studying the Hydrostatic Pressure (FMEQ8):
Tank capacity: 5.51.
Distance between suspended masses and the support point: 285 mm.
Area of the section: 0.007 m2.
Total depth of submerged quadrant: 160 mm.
Height of support point on the quadrant: 100 mm.
Set of masses of different weights.
Dead Weight Calibrator Module (FME10):
Pressure manometer: Bourdon type. 0 - 2.5 bar.
Set of masses of different weights.
Piston diameter: 18 mm. Piston weight: 0.5 Kg.
Module levelling through adjustable feet.
Fluid Level Meter (hook and point gauge) and Flow over Weirs (FMEQ2):
Scale of the level meter: O to 160 mm.
Dimensions of the weirs: 160x230 x40 mm.
Neckline angle in the V-shape weir: 90°.
Dimension of rectangular notch: 30x 82 mm.
Module for studying Archimedes principle (lever balance with displacement
vessel, bucket and cylinder).
Setof weights (5, 10,50, 100, 400, 1000, 2000, 5000 gr.).
One air pump and 2 water pumps.
Universal hydrometer (0-70 Baumé , 0.700 - 2.000 Sp/gr).
Stop clock.
Two 600 ml beakers.
Spare parts for the viscosimeter elements.
Valves.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.): 1500 x 800 x 1900 mm. Weight: 200 Kg.

More information in: www.edibon.com/products/catalogues/en/
units/fluidmechanicsaerodynamics/fluidmechanicsgeneral/BHI.pdf S

LFA. Laminar Flow Visualization and Analysis Unit

SPECIFICATIONS SUMMARY

The Laminar Flow Visualization Unit (LFA) allows a complete study of the two-
dimensional problems associated with the laminar flow by means of the
visualization of the different models of flow that can be visualized with the help
of an efficient system of injection of coloured liquid.

It is equipped with wheels for mobility and with brake to immobilize the unit
during the practices.

Anodized aluminium and steel structure. Process diagram in the front panel
with similar distribution to the elements in the real unit.

Laminar flow visualisation table. Flow visualisation area.

8 sources and 8 drains.

Control valves of the drains and sources. Input control valves.

Tank of ink. Manifold of ink. Draining valve.

Tank atthe input and output of the work section.

Grid to facilitate the visualisation of the lines of flow.

The top glass sheet of the visualisation area has handles to be able to lift it with
eas(ijsts for its correct operation or to install the different hydrodynamic
models.

The central drain of the inferior badge, placed in the visualisation area, has a
double-shape, that is to say, two orifices in vicinity.

The control systems allow that every, or some, of the drains and sources are
fed atthe same time.

Coloured liquid injection system, for a better visualization of the lines of flow:
19 needles, placed among the glass sheets at the input. Through each needle
an appropriate quantity of colouring is injected and the direction is visualized
with clarity.

ltincludes a set of hydrodynamic models formed by: 3 circular models: 40, 60
and 80 mm diameter. 3 square models: 40, 60 and 80 mm of length. 1 wing-
shape model.

Manuals: This unitis supplied with 8 manuals

Dimensions (approx.): 1600x 1000 x 1250 mm. Weight: 60 Kg.

Dimensions of the working area: 600 x 900 mm.

More information in: www.edibon.com/products/catalogues/en/
units/fluidmechanicsaerodynamics/fluidmechanicsgeneral/LFA.pdf ©
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PRACTICAL POSSIBILITIES

1.- Density and specific gravity
measurements.

2.- Viscosity measurement.

3.- Capillarity effect observation.
4.- Capillarity raising measurement.
5.- Free surface of a static liquid.

6.- Effectofaliquid on a free surface.
7.- Measurement of liquid levels.

8.- Pressure cenfer in a smooth
surface.

9.- Center of pressures for partial
immersion.

10.-Center of pressures for total
immersion.

11.-Calibration of a Bourdon

manometer.
12.-Hysteresis curve determination.
13.-Use of a water manometer.
14.-Use of an air manometer.

15.-Use of a U-shaped manometer
for determining the differential
pressure.

16.-Archimedes principle.

17.- Determination of the metacentric
height.

18.-Study of stability of a floating

body. Angular displacements.

19.-Study of stability of a floating
body. Different positions of the
center of gravity.

20.-Operation and comparison of
results obtained with different
measuring instruments.

Other possible practices:

21.-Table of the atmospheric pressure
in function of the height.

22.-Use instructions of the scale of
Archimedes.

PRACTICAL POSSIBILITIES

Ideal flow around submerged bodies:
1.- Ideal flow around a cylinder.
2.- |dealflow around a surface.
3.- Idealflow around a body in pick.
Ideal flow in channels and edges:

4.- |deal flow
channel.

in a convergent

5.- Ideal flow in a divergent
channel.

6.- ldeal flow through a curve of
90°.

7.- Ideal flow through a sudden
contraction.

8.- Ideal flow through a sudden
broadening.

9.- Substitution of a current line for
asolid border.

Ideal flow associated to drains and
sources:

10.-Formation of a half-body of
Rankine.

11.-Formation of a Rankine oval.

12.-Superposition of drains and
sources.
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( SCADA. EDIBON Computer Control System \

(€]
Data  Software for:
Acquisition > Computer Confrol

trol

%on
Inferface Box oard - Data Acquisition
(® Cables and Accessories - Data Management

® Manudls

CONTROL
(Open Control + Multicontrol + Real Time Control)
@ Unit: AFTC. Fluid Friction in Pipes, with Hydraulics Bench (FMEQO) \ - :mm :LOCN:PU‘:ER (T;ﬂ"dﬂfd)
- From PLC (optiona

SPECIFICATIONS SUMMARY
ltems supplied as standard

@ AFTC. Unit:
This unit allows the detailed study of fluid friction head losses which occur when a fluid
flows through pipes, fittings and flow metering elements.

Anodized aluminium structure and panel in painted steel.
Diagram in the front panel with similar distribution to the elements in the real unit.
Quick connections.
Rapidity and facility to replace parts of the unit, in the case of failure or breaking.
Transparent elements.
Rough pipe 17 mm. dia. (PVC). Rough pipe 23 mm. dia. (PVC).
Smooth pipe 6.5 mm. dia. (methacrylate). Smooth pipe 16.5 mm. dia. (PVC).
Smooth pipe 26.5 mm. dia. (PVC).
Pressure sensors: 2 differential pressure sensors and 2 pressure sensors.
34 pressure tappings.
Flow sensor.
Inclined seat valve. Floodgate valve. Ball valve. Flow regulation valves.
Inline strainer.
Membrane valve.
Abrupt broadening. Abrupt contraction.
Venturi tube of transparent plastic.
Diaphragm of transparent plastic.
Symmetrical bifurcation. Two 90° elbows (in S). T-junction. Inclined T-junction. 45° elbow.
90° elbow.
Pipes in parallel configuration.
Pipe section with a pitot tube and static tapping.
Hydraulics Bench(FMEQOQ):
Mobile hydraulic bench, made in polyester reinforced with fibreglass, and mounted on
wheels forits mobility.
Centrifugal pump (computer controlled), 0.37 KW, 30 - 80 I/min at 20.1-12.8 m.,
single phase 220V. / 50Hz or 110V. /60Hz.
Sump tank capacity: 165 litres.
Small channel: 8 litres.
Flow measurement: volumetric tank, gauged from 0 to 7 litres for low flow values and
from Oto 40 litres for high flow values.
Control valve for regulating the flow.
Remote hand-operating dump valve in the base of the volumetric tank.

@ AFTC/CIB. Control Interface Box :

With process diagram in the front panel. The unit control elements are permanently
computer controlled. Simultaneous visualization in the computer of all parameters involved
in the process. Calibration of all sensors involved in the process. Real time curves
representation. All the actuators’ values can be changed at any time from the keyboard.
Shield and filtered signals to avoid external interferences. Real time control with flexibility of
modifications from the computer keyboard of the parameters, at any moment during the
process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the
control interface, and the third one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16
Analog inputs. Sampling rate up to: 250 KS/s. 2 Analog outputs. 24 Digital Inputs/
Outputs.

@ AFTC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and
storage of data. Sampling velocity up to 250 KS/s (kilo samples per second). It allows the
registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 2100 x 850 x 2000 mm. Weight: 200 Kg.

Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/
fluidmechanicsaerodynamics/fluidmechanicsgeneral/AFTC.pdf 7

% Non computer controlled version available too. Page 18

R Fluid Mechanics (General)

AFTC. Computer Controlled Fluid Friction in Pipes, with Hydraulics Bench (FME00) %k
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PRACTICAL POSSIBILITIES

1.- Load loss by friction in a rough pipe of 17 mm of interior
diameter.

2.- Load loss by friction in a rough pipe of 23 mm of interior
diameter.

3.- Load loss by friction in a smooth pipe of 6.5 mm of interior
diameter.

4.- Load loss by friction in a smooth pipe of 16.5 mm of interior
diameter.

5.- Load loss by friction in a smooth pipe of 26.5 mm of interior
diameter.

6.- Influence of the diameter in the load loss by friction in rough
pipes.

7.- Influence of the diameter in the load loss by friction in smooth
pipes.

8.- Load loss by friction in smooth and rough pipes.

9.- Friction coefficientin a rough pipe of 17 mm of interior diameter.

10.- Friction coefficient in a rough pipe of 23 mm of interior diameter.

11.-Friction coefficient in a smooth pipe of 6.5 mm of interior
diameter.

12.-Friction coefficient in a smooth pipe of 16.5 mm of interior
diameter.

13.-Friction coefficient in a smooth pipe of 26.5 mm of interior
diameter.

14.-Influence of the diameter in the friction coefficient in rough
pipes.

15.-Influence of the diameter in the friction coefficient in smooth
pipes.

16.- Friction coefficient in smooth and rough pipes.

17.-Load losses in the inclined seat valve.

18.-Load losses in the floodgate valve.

19.-Load losses in the filter.

20.-Load losses in the membrane valve.

21.-Load losses in an abrupt broadening.

22.-Load losses in the venturimeter.

23.-Load losses in the diaphragm.

24.-Load losses in an abrupt contraction.

25.-Load losses in the accessories.

26.- Flow measurements by load loss in a venturimeter.

27.-Flow measurements by load loss in a diaphragm.

28.- Flow measurements by means of load loss.

29.-Load losses in a symmetrical bifurcation.

30.- Load losses after two 90° elbows.

31.-Load losses in a T-junction.

32.-Load losses fora 90° elbows.

33.-Load losses on the ball valve.

34.-Load losses for an elbow of 45°.

35.-Load losses in an inclined T-junction.

36.-Study of laminar regime.

37.-Study of turbulent regime.

Other possible practices:

38.-Sensors calibration.

39-57.- Practices with PLC.
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Fluid Mechanics (General

AMTC. Computer Controlled Pipe Network Unit, with Hydraulics Bench (FME0O) %k
- E

( SCADA. EDIBON Computer Control System

Data  Software for:
It o Acguisifon ~Compufer Conrol
oard - Data Acquisifion
(® Cables and Accesories - Data Management
® Manuals

- From PLC (optional)

CONTROL N
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
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@ Unit: AMTC. Pipe Network Unit, with Hydraulics Bench (FMEQO)

SPECIFICATIONS SUMMARY
@ AMTC. Unit: Items supplied as standard
Pipe Network Unit (AMTC) has been designed for enabling different pipe network installations, measuring the flow and
pressure, always using water as test fluid.
Anodized aluminium structure. Diagram in the front panel with similar distribution to the elements in the real unit.
Pipe network. Lateral panel where all test elements are located.
Test pipes:
Aluminium pipe of 16 mm outer dia. 3 PVC pipes of 25 mm outer dia., 20 mm outer dia., and 16 mm outer dia.
Methacrylate pipe of 16 mm outer dia.
Test Connections:
Connection of 4 pipes with drain or outlet valve. Connection of 3 pipes. Straight connection of a pipe with outlet valve.
Pipe connection with outlet pipe in the shape of a siphon. Connection of 2 pipes with outlet valve. (3 units). Connection of
2 pipes with pressure taking. Connection of 2 pipes without pressure taking.
Pressure sensors. Pressure takings in the test elements. Valves for distributing the flow to the network. Flow sensor.
Hydraulics Bench (FMEQO):
Mobile Hydraulics Bench, mounted on wheels for its mobility. Centrifugal pump (computer controlled): of 0.37 KW, 30-
80 1/min at 20.1-12.8 m., single phase 220V./ 50 Hz or 110V./60 Hz. Sump tank capacity: 165 litres. Small channel: 8
litres. Flow measurement: volumetric tank, gauged from O to 7 litres for low flow values and from O to 40 litres for high
flow values. Control valve for regulating the ?low. Remote hand-operating dump valve in the base of the volumetric tank.
@ AMTC/CIB. Control Interface Box :
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of oYl sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.
@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.
@ AMTC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real fime.
® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 1500 x 1000 x 2100 mm. Weight: 200 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsgeneral/AMTC. pdf )

EGAC. Computer Controlled Water Hammer Unit

edib@

( SCADA. EDIBON Computer Control System\

PRACTICAL POSSIBILITIES

Head losses in a PVC pipe.

Head losses in an aluminium pipe.
Head losses in a methacrylate pipe.
Study of head losses in pipes of the
same material.

Study of head losses in function of
the material.

Friction coefficientin a PVC pipe.
Friction coefficient in an aluminium
pipe.

Friction coefficient in a methacrylate

© @ Ne o Hey=
b

pipe.

Study of the friction coefficient in

function of the material.

10.-Study of the friction coefficient in
function of the diameter.

11.-Parallel network configuration for
pipes of same material and different
diameter.

12.-Parallel network configuration for

pipes of different material and same

diameter.
13.-Series network configuration for
pipes of different material and

different diameter.

14.-Series network configuration for
pipes of different material and same
diameter.

15.- Characteristics of a circular circuit.

16.-Double piping circuit.

Other possible practices:

17.-Sensors calibration.

18-36.- Practices with PLC.

-
»

| (=]

Data Software for:

I ato.
|ercrfgr2€roB‘ox Acquisition -~ Computer Control
Board - Data Acquisition
(® Cables and Accessories - Data Management
® Manuals

From COMPUTER (standard)

CONTROL
(Open Control + Multicontrol + Real Time Control)
K- From PLC (optional)

@ Unit: EGAC. Water Hammer Unit

SPECIFICATIONS SUMMARY
ltems supplied as standard

@EGAC. Unit:
This unitis designed to demonstrate the effects of the instantaneous or gradual variation of the speed in a fluid. Itis possible to
study the hydraulic ram, which is the consequence of a quick change in'a fluid speed.
Anodized aluminium structure. Diagram in the front panel with similar distribution to the elements in the real unit.
Constant level tank. Discharge tank. Circuits in PVC and stainless steel pipe. Valves to select the circuit. Flow meter. Ball
valves. 3 Impact valves. 2 Pressure sensors. 3 Equilibrium chimneys and subjection clips.
Basic Hydraulic Feed System (FMEQOQ/B):
Centrifugal pump: 0.37kW, 30-80 |/min at 20.1-12.8m., single-phase 220V./50 Hz. or 110V./ 60 Hz. Tank capacity:
140 litres approx. Flow meter. Membrane type flow adjusting valve. Safety differential switch.
@EGAC/CIB. Control Interface Box :
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of oYl sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with ﬂexibﬁify of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, o
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.
@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.
@ EGAC/CCSOF. Computer Confrcﬁ+ Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,008 data per second. It allows the registration of the alarms state and the graphic representation in real time.
Cables and Accessories, for normal operation.
© Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 3665 x500x 2150 mm. Weight: 100Kg.  Control Interface: 490x 330x 175 mm. Weight: 5 Kg.
More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsgeneral/EGAC.pdf «

% Non computer controlled version available too.
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PRACTICAL POSSIBILITIES

1.- Characterization of the water
hammer phenomenon in pipes.

2.- Subduing the water hammer effects.

3.- Calculation of energy losses in
pipes.

4.- Influences of the pipe diameter on
the speed propagation.

5.- Subduing of the effects of the water
hammer through abrupt expansions.

Other possible practices:
6.- Sensors calibration.

7-25.- Practices with PLC.

www.edibon.com

(/]
=
€
o
€
>
o
o
S
7]
g
o3
0
=
€
o
<
1>
]
=
5
=
|15
I.
]



http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/fluidmechanicsgeneral/AMTC.pdf
http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/fluidmechanicsgeneral/EGAC.pdf

R Fluid Mechanics (General)

HMM. Manometers & Multimanometers:
HMM-W500. U-Shape Double Manometer
SPECIFICATIONS SUMMARY

This multimanometer has been designed for operating with Pitot’ s tube.
It allows finding the pressure between two points or two fluids.

Anodized aluminium structure and panel in painted steel.

2 U-shape Glass Manometers of 500 mm. length.

Millimeter precision rules of 500 mm. length.

3 points for pressure measurement.

Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.): 250 x 500 x 870 mm. Weight: 3 Kg.

More information in: www.edibon.com/products/catalogues/en/units/
fluidmechanicsaerodynamics/fluidmechanicsgeneral/HMM. pdf D

HMM-U1000. U-Shape Manometer
SPECIFICATIONS SUMMARY

F Designed for wall assembly.
1 Anodized aluminium structure and panel in painted steel.

U-shape manometer of 1000 mm. length.

Millimeter precision rules of 1000 mm. length.

;‘ Upper collector. Lower collector.

f Drain valve.

Manuals: This unit is supplied with 8 manuals.

Dimensions (approx.): 170x40x 1400 mm. Weight: 2 Kg.

More information in: www.edibon.com/products/catalogues/en/units/
@) fluidmechanicsaerodynamics/fluidmechanicsgeneral/HMM. pdf S
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HMM-11000. Inclined Multimanometer with 20 manometric tubes of 250 mm. length
SPECIFICATIONS SUMMARY

Anodized aluminium structure.

Approx. 30° inclination. 20 manometric tubes of 250 mm. length. Tubes inner diameter:
8 mm, to avoid bubbles. Water tank for filling. 20 points for differential pressure
measurement, with key. Common collector. Drain valve. Millimeter precision rules of 250
mm. length.

M“" “““':‘l‘n 3 Manuals: This unitis supplied with 8 manuals.
et e Dimensions (approx.): 1400 x 1400 x 700 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/
fluidmechanicsaerodynamics/fluidmechanicsgeneral/HMM. pdf

HMM-V500. Multimanometer with 8 manometric tubes of 500 mm. length, vertical position

SPECIFICATIONS SUMMARY
Anodized aluminium structure and panel in painted steel.

Vertical position. 8 Manometric tubes of 500 mm. length. Tubes inner diameter: 8 mm, to
avoid bubbles. Air pump for pressurization. 8 points for differential pressure
measurement, with key. Common collector. Non-return valve. Drain valve.

Millimeter precision rules of 500 mm. length.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.): 300 x 500 x 870 mm. Weight: 4 Kg.

More information in: www.edibon.com/products/catalogues/en/units/
fluidmechanicsaerodynamics/fluidmechanicsgeneral/HMM.pdf ™

HMM-V500-12. Multimanometer with 12 manometric tubes of 500 mm. length, vertical position
SPECIFICATIONS SUMMARY

Anodized aluminium structure and panel in painted steel.
Vertical position.

12 Manometric tubes of 500 mm. length. Tubes inner diameter: 8 mm., to avoid bubbles.
Air pump for pressurization.12 points for differential pressure measurement, with key.
Common collector. Non-return valve. Drain valve.

Millimeter precision rules of 500 mm. length.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.): 400 x 500 x 870 mm. Weight: 5 Kg.

More information in: www.edibon.com/products/catalogues/en/units/
fluidmechanicsaerodynamics/fluidmechanicsgeneral/HMM.pdf R

HMM-4B. 4 Bourdon type Manometers Unit
SPECIFICATIONS SUMMARY
Bench-top unit. Anodized aluminium structure and panel in painted steel.
Diagram in the front panel.
Non-return valve. Polyurethane tubes. Vacuum-meter of range (-9800 [mm H,O] to 0).
Vacuum-meter of range (-1000 [mm H,O] to 0). Manometer of range (0 to 1000 [mm
H,O]). Manometer of range (0 to 2.5 [bars]). Mobile Piston (syringe). 8 valves.
This system is supplied with atm, bares, psi, mm Hg, mm H,O, conversion tables.
This system allows the calibration of 6 sensors (same type) simultaneously.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.): 720x 300 x 570 mm. Weight: 15Kg.

More information in: www.edibon.com/products/catalogues/en/units/
fluidmechanicsaerodynamics/fluidmechanicsgeneral/HMM.pdf <
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FIuid Mechanics (General

HEMP. Pressure Measurement Unit
SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES

This unit enables a wide range of investigations and studies into pressure 1.- Familiarisation with different
measurement techniques, using Bourdon type vacuum and pressure
gauges and different U-tube manometers, to understand the operation the
characteristic of the devices, and to study the principles of calibration and 2.- Function and characteristics of a
to do practical exercises and experiments about it. Bourdon type gauge.
The unitincludes the two following modules:
“U” manometers and Bourdon type gauges module: 3.- Function and characteristics of a “U”
Bourdon gauge for measuring vacuums. tube manometers.
Bourdon gauge for measuring positive pressure.
Vertical U-tube manometer, with scale in mm.
Inclined U-tube manometer, with scale in mm.
Syringe for pressurising and reducing the pressure in the measurement 5.- Pressure measurements with

pressure measurement methods.

4.- Pressure measurements with U-tube
manometers.

devices. Bourdon type manometers.
Bourdon gauge with dead-weight calibrator module:
Dead-weight calibrator consists of a piston, with is free to move 6.- Comparison of different types of

vertically, in cylinder. Flexible hose connects the cylinder with the
Bourdon pressure gauge.
Bourdon type gauge with internal mechanism clearly visible.
Accessories included:
A set of weights for the dead-weight calibrator. “T” pieces. Artery 8
clamps. Funnel. Nylon tubes.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.):
“U"” manometers and Bourdon type gauges module: 780 x 600 x 780
mm. Weight: 20 Kg.
Bourdon gauge with dead-weight calibrator module: 500 x 350 x 350
mm. Weight: 10 Kg.
More information in: wwww.edibon.com/products/catalogues/en/
units/fluidmechanicsaerodynamics/fluidmechanicsgeneral/HEMPpdf

pressure measurement.

7.- Comparison of different pressure
measurement methods.

Calibration of a pressure gauge.

®

Determination of gauge errors.
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HCMP. Precision Pressure Gauge Calibrator

SPECIFICATIONS SUMMARY

The HCMP unit is a seft-contained and portable dead weight precision
pressure gauge calibrator.

This unit allows pressure gauges to be accurately calibrated within the
range 1 - 300 bar.

Calibrates gauges 1-300 bar range to =0.015% of reading.

Two pistons allow calibration over a wide range of pressures.

Oilis used as the hydraulic fluid.

Minimum standard weight increment is 0.05 bar.

Aset of weights, adaptors and spare seals are supplied.

Laboratory calibration certificate.

Carrying case.

Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.): 500 x 350 x 400 mm. Weight: 35 Kg.

More information in: wwww.edibon.com/products/catalogues/en/
units/fluidmechanicscerodynamics/ﬂuidmechunicsqeneraI/HCMP.pdf%:“)

TMCP. Pressure Measurement and Calibration Unit

SPECIFICATIONS SUMMARY

TMCP Pressure Measurement and Calibration Unit is
designed to study pressure and how different methods and
techniques can be used to measure this variable.
This unit intfroduces students to pressure, pressure scales
and common devices available to measure pressure.
Bench-top unit mounted on an anodized aluminum
structure and panel in painted steel.
Dead-weight pressure calibrator, using water, consists of a
precision piston and a cylinder, with a set of weights to
generate different pressures.
Bourdon type manometer, connected to the dead-weight
calibrator.
Electronic pressure sensor, connected to the dead-weight
calibrator.
Both Bourdon manometer and pressure sensor are
mounted on a manifold block with a separate reservoir (to
contain water) .
Valves for allowing the priming, restricted flow of water to
demonstrate the application of damping and the
connection of other alternative devices for calibration.
Electronic console: Protection devices. Sensor connectors.
Digital meter with selector switch to display the output
from the pressure sensor and the conditioned reading in
engineering units. Conditioning circuit with span and zero
controls to allow the output to be displayed as a direct
reading pressure meter calibrated in units of pressure.
Cables and Accessories, for normal operation.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.):

Unit: 500 x 350 x 350 mm. Weight: 15 Kg.

Electrical console: 310x220x 145 mm. Weight: 3 Kg.

More information in: wwww.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsgeneral/TMCPpd ©
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PRACTICAL POSSIBILITIES

1.- Study the concept of pressure.

2.- Study of the concepts of measurement
and calibration (gauge and absolute
pressures, zero error, non-linearity,
scale error, conversion of arbitrary
scale info energy units).

3.- Study of pressure scales.

4.- Study of the function of a dead-
weight pressure calibrator.

5.- Study of the operation of a Bourdon
type manometer.

6.- Study of the characteristic behaviour
of a Bourdon type manometer.

7.- Calibration of a Bourdon type
manometer in engineering units.

8.- Calibration of a Bourdon type
manometer in arbitrary units (angular
displacement of needle).

9.- Study of the characteristic behaviour
of a pressure sensor.

10.- Calibration of a pressure sensor and
signal conditioning circuit in
engineering units

11.-Calibration of a pressure sensor
(voltage output from sensor).

12.-Study of the sources of error in
measurement and calibration (signal
conditioning, display resolution;
wear, friction and backlash, etc.).

13.-Study of calibration of conditioning
circuits and display using a reference
signal.

www.edibon.com
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HVB. Falling Sphere Viscosimeter and Drag Coefficient

SPECIFICATIONS SUMMARY
The unit “ HVB” makes it possible to measure kinematic viscosity, and thus
to deduce dynamic viscosity from it, from liquids.
This unit consists of two precision transparent tubes fixed onto a frame.

The viscosity of a fluid characterizing its resistance to flow, it is considered
that the displacement study of a body in a motionless liquid is identical to
that the flow of the fluid around this static body.

By measuring the falling speed of a sphere in a vertical tube filled with the
fluid to study, it is possible to deduce kinematic viscosity.

During the phase of the uniform rectilinear motion, the forces which apply
to the sphere, gravity, the pressure of Archimedes and the force of the trail
related to viscous friction, are in balance.

Anodized aluminium structure.
Support panel.

2 Precision transparent methacrylate tubes of 125 mm. diameter and 1500
mm length.

There are two liquids with different viscosities inside the tubes.

Atthe upper part of the tubes there is a device for introducing particles to be
tested.

At the bottom part of the tubes there is a device for recovering the tested
bodies, without emptying the tubes.

Fluorescent tube for a befter visualization of the particles. 2 vats and 2
valves for recovery of the balls and draining of tubes.

1 set of balls (spheres) of various diameters and materials (stainless steel,
aluminium, plastic).

Stop watch.

Falling particles/spheres clearly visible.

Accurate determination of drag coefficient and viscosities.
Variety of particles for comparison.

Cables and Accessories, for normal operation.

Manuals: This unit is supplied with 8 manuals.

Dimensions (approx.): 300 x400x 1700 mm. Weight: 30 Kg.

More information in: wwww.edibon.com/products/catalogues/en/
units/fluidmechanicsaerodynamics/fluidmechanicsgeneral/HVB.pdf <

UVFE. Hydrogen Bubble Flow Visualisation Unit

SPECIFICATIONS SUMMARY

This unit has been designed to allow the visualization of the flow patterns
associated with water flowing past solid objects or boundaries.

Bench-top unit.

A compact, unit comprising: a flow tank, hydrogen bubble generator,
designed for direct flow visualisation of fluid mechanics phenomena.

Hydrogen bubbles generated by an interchangeable fine platinum wire
cathode ensure a faithful visualization of undistorted flow.

A powerful light source illuminates the hydrogen bubbles in the working
section.

Light source: several high intensity leds.

Avariable speed pump controlling a unique fluid-drive unit.
Aset of polished acrylic flow guides.

Pulse generator range: 3 to 2500 mS (on/off period).
Cathodes: 35,50 and 75 mm lengths.

Flow tank capacity: 20 litres. approx.

Working section: length: 430 mm., width: 290 mm., depth: 36 mm.
approx.

Current generator: Oto 100 mA.
Wide range of polished acrylic flow guides & models.
Electronic console, incorporating:
Display for operating parameters.
Control for pump.
Source lamp.
Hydrogen bubbles generator.
This console provides all the necessary electrical services for the unit.
Cables and Accessories, for normal operation.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.):
Flow table: 1000 x 400 x 550 mm. Weight: 50 Kg.
Electronic console: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/
units/fluidmechanicsaerodynamics/fluidmechanicsgeneral/UVE pdf 5
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R Fluid Mechanics (General)

PRACTICAL POSSIBILITIES

1.- Determination of the viscosity of

liquids.

2.- Drag coefficient of various particles

of spheres.

3.- Determination of the drag coefficient

of various geometric shapes (to be
produce by students).

4.- Measurements of the spheres

resistance coefficients vs Reynold’s
number.

5.- The viscosity of the liquids place in

the tubes by measurement of the
terminal velocities of the spheres in
free fall in the liquids.

6.- Kinematic viscosity.

7.- Dynamic viscosity.

10.

PRACTICAL POSSIBILITIES
Visualising two-dimensional flow
using hydrogen bubbles.

Analogy of aerodynamic flow.

Understanding laminar and
turbulent flow.

Visualization of boundary layer.

Demonstration of the boundary layer
growth.

Quantitative observing of flow
measuring devices.

Demonstration of boundary layer
separation and eddy formation.

Quantitative analysis of flow patterns
using pulsed bubbles.

Observation of flow around
standard shapes (cylinder, aerofoil,
etc.).

-Observation of flow around user

created models.


http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/fluidmechanicsgeneral/HVB.pdf
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FIuid Mechanics (General

FMDU. Flow Meters Demonstration Unit

SPECIFICATIONS SUMMARY

A self-contained unit to demonstrate the characteristics of
flow meters used in measurement of water flow through
pipes or open channels.
Anodized aluminium structure and panel in painted steel.
Diagram in the panel with similar distribution o the elements
inthe real unit.
Pipe circuit, including:

Flow regulation valve.

Several pressure measurement tappings.

Air entrainment device.

Flexible pipe to connect to the Hydraulics Bench.

Additional pipes to change the pipe circuit configuration.
Water manometer of 1 m. length and 2 Bourdon type
manometers from O to 2.5 bar, precision 1%., to measure
the pressure drop.
Meters included:

FMDU-1.  Orifice plate.

FMDU-2. Venturi.

FMDU-3.  Shuntgapmeter.
FMDU-4. Pitot.

FMDU-5. Volumetric rotary piston.
FMDU-6. Swinging flap.
FMDU-7. Helical rotary.

FMDU-8. Electro-magnetic.
FMDU-9.  Current velocity meter.

FMDU-10. Inferential multistream:
FMDU-11. Broad crested weir.
FMDU-12. Crump weir.
FMDU-13. "H" flume.
FMDU-14. Washington flume.
FMDU-15. Channel for FMDU-10, FMDU-11, FMDU-
12,FMDU-13 and FMDU-14.
FMDU-16. Digital manometer.
FMDU-17. Hook and point gauge.
Auxiliary supply box (for FMDU-7, FMDU-5 and FMDU-8).
Reference flow meter permanently fitted: a turbine flow
meter or an electro-magnetic meter.
Quick and easy removal of pipes with fest flow meters for
evaluation and inspection.
Meters can be used independently fo support research or
student project work.
Hydraulics Bench:
Mobile hydraulic bench, made in polyester reinforced
with fibreglass, and mounted on wheels for mobility.
Centrifugal pump, 0.55 KW, 2.5 Bar, 150 I/min., single
phase 220V./ 50Hz or110V./ 60Hz.
Sump tank capacity: 165 litres.
Small channel: 8 litres.
Flow measurement: volumetric tank, gauged from 0 to 7
litres for low flow values and from O to 40 litres for high
flow values.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.): 3200x 1300 x 1500 mm.
Weight (approx.): 300 Kg.

Other Available Versions:

FMDU\B Unit:
Only are included the following Meters: FMDU-1
FMDU-2 + FMDU-3 + FMDU-4 + FMDU-8.
Rest of specifications as FMDU. Unit.

FMDU\Q Unit:
Only are included the following Meters: FMDU-1
FMDU-2 + FMDU-3 + FMDU-4 + FMDU-5
FMDU-6 + FMDU-8 + FMDU-16.
Rest of specifications as FMDU. Unit.

FMDU\C Unit:
Only are included the following Meters: FMDU-7
FMDU-8 + FMDU-9 + FMDU-10 + FMDU-11
FMDU-12 + FMDU-15 + FMDU-17.
Rest of specifications as FMDU. Unit.

FMDU\A Unit:
Only are included the following Meters: FMDU-7
FMDU-9 + FMDU-10 + FMDU-12 + FMDU-13
FMDU-14 + FMDU-15 + FMDU-17.
Rest of specifications as FMDU. Unit.

+

+ o+

++

+ o+

More information in: www.edibon.com/products/
catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsgeneral/FMDU.pdf D
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PRACTICAL POSSIBILITIES

1.- To demonstrate the important
characteristics of fourteen types of
flow meters used in the measurement
of water flow through pipes or open
channels.

2.- Comparing the use, application and
limitations of different types of
flowmeters.

3.- To study the application of
Bernoulli’s Theorem.

4.- Understanding the principles on
which various types of flow meters
are based.

5.- Implications of performance,
convenience, accuracy, head loss,
etc. on flow meters selection.

6.- Effect of the air in the hydraulic
stream on flow meter performance.

7.- To use manometers to measure
pressure drop.

8.- Relating pressure drop across a flow
meterto flow rate.

9.- Measure error defermination using
the venturimeter.

10.-Factor C, defermination in the
venturi.

11.-Strangulation determination in the
venturi.

12.-Measure error determination using
the orifice plate.

13.-Factor C, determination in the orifice
plate.

14.-Effective area determination in the
orifice plate.

15.-Measure error determination using
the Pitot tube.

16.-Factor C, determination in the Pitot
tube.

17.-Measure error using the swinging
flap meter.

18.-Measure error using the rotary piston
meter.

19.-Measure error using the shunt
gapmeter.

20.-Energy loss comparison in the

different meters.

21.-Measure error using the helical
rotary type flowmeter.

22.-Measure error using the inferential
multistream type flowmeter.

23.-Broad crested weir.
24.-Crump weir.
25.-"H" flume.
26.-Washington flume.

www.edibon.com
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R Fluid Mechanics (General)

HSMAP Air Pressure Maintained Water System Trainer

PRACTICAL POSSIBILITIES

1.- To use pressure regulator for high
buildings.

2.- Detfermination of air pressure tank
and pump.

3.- Study and investigation of air
pressure tank supported water
system.

4.- Adjustment of pressure switch.

More information in: www.edibon.com/products/catalogues/en/
units/fluidmechanicsaerodynamics/fluidmechanicsgeneral/HSMAPpdf 7

HECA. Air Flow Studies Unit
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FIuid Mechanics (Flow Channels

CFC. Computer Controlled Flow Channels (section: 80 x 300 mm) %k

( SCADA. EDIBON Computer Control System

@ Data Software for:
el Acguiiion = Compter Conirol
oard - Data Acquisifion

(® Cables and Accesories - Dota Management

® Manuals

From COMPUTER (standard)
- From PLC (optional)

(@ Unit: CFC. Flow Channels (section: 80 x 300 mm)

CONTROL )
(Open Control + Multicontrol + Real Time Control)

Available Versions:
-CFC80/2. Computer Controlled Flow Channel (section: 80 x 300 mm), length: 2.5 m.
-CFC80/5. Computer Controlled Flow Channel (section: 80 x 300 mm), length: 5 m.

SIPECIFICATIONS SUMMARY

tems supplied as standard

@ CFC. Unit:
Channel of rectangular section with transparent walls, formed by methacrylate transparent
sections.

There are several channel versions to chose:

-CFC80/2. Computer Controlled Flow Channel (section: 80 x 300 mm), length: 2.5 m.
-CFC80/5. Computer Controlled Flow Channel (section: 80 x 300 mm), length: 5 m.
The channel is assembled on supports, with a system to control the inclination of the channel.

Channel slope: adjustable.

Inlet tank (capacity: 38 litres), with stilling of flow and with drain valve.

Reception tank (capacity: 38 litres), with drain valve.

Flow control valve. Pipes.

FMEOO/B. Basic Hydraulic Feed System:
Storage tank (capacity: 140 litres approx).
Impulsion pump with speed regulation, (computer controlled): Single-phase, 220V/50Hz
or 110V/60Hz. 0.37 KW. 2800 r.p.m. 30-801./min. at 20.1-12.8m.
Flowmeter. Flow control valve. Flow sensor.

Pressure sensors.

Displacement sensor.

Available a wide range of accessories.

@ CFC/CIB. Control Interface Box :

With process diagram in the front panel. The unit control elements are permanently
computer controlled. Simultaneous visualization in the computer of all parameters involved
in the process. Calibration of all sensors involved in the process. Real time curves
representation. All the actuators’ values can be changed at any time from the keyboard.
Shield and filtered signals to avoid external interferences. Real time control with flexibility of
modifications from the computer keyboard of the parameters, at any moment during the
process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in other the unit, electronic in
the control interface, and the third one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog
inputs. Sampling rate up to: 250 KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.

@ CFC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and
storage of data. Sampling velocity up to 250,000 data per second. It allows the registration
of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unit is supplied with 8 manuals.

Dimensions (approx.) = CFC80/2. Unit: 3600 x 1000 x 1700 mm. Weight: 250 Kg.

CFC80/5. Unit: 6050x 1000 x 1700 mm. Weight: 350 Kg.
Control Interface: 490x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/

fluidmechanicsaerodynamics/fluidmechanicsflowchannels/CFC.pdf «¢

Available accessories:

-

r
I

CFTPC. Pitot tube and CFVDGC. Broad and thin crested weirs

manometer board

[ v S
—_—
CFRMC. Level gauge
for measurement
of the water height
(hook and point gauges)

Dam with
hard inclination

Dom with
launching pad

Dam with

CFCVRC. Vertical flat gate and radial gate

CFCAC. Culvert fitting

u,.@

SENSORS

#0115 s

PRACTICAL POSSIBILITIES

Measurement of the water height and the velocity along the channel.

Measurement of the flow with weirs of thin wall.

Measurement of flow with changes in the channel section.

Measurement of flow using Venturi flume.

Control of the flow by gates.

Level control using syphons.

Flow on overflow dams.

Flow among the pillars of a bridge.

.- Connection of a channelto a culvert.

10.- Characterization of the hydraulic jump.

11.-Profiles of the water free surface.

12.-Investigation of flow and supercritical flow states.

13.-Measurement of water levels.

14.-Discharge processes on an underwater weir.

15.-Amount of energy in flows in open channels.

16.-Function of a syphon weir.

17.-Flow rate and drain coefficients of a syphon weir.

18.-Pipe flows.

19.-Comparison of overflow and syphon weirs.

20.- Observation of the throw of the water.

21.-Generation of different flow states by damming the down-stream
water.

22.-Observation of the flow under an undershot weir:

-Observation of hydraulic motion on discharge.
23.-Relationship between dam height and discharge.
24.-Observation of discharges under a radial gate:
-Observation of hydraulic motion on discharge.

25.-Hydrostatic pressure on a weir.

26.-Investigations on waves.

27 .-Behaviour of structures in rough sea.

28.-Applying and understanding Manning’s formula.

29.-Understanding sub- and super-critical flow.

30.-Learning how to apply force-momentum and steady flow energy
equations fo simple flow situations.

31.-Investigation of the transition from running fo shooting flow.

Other possible practices:

32.-Sensors calibration.

33.-Filling of the Pitot tube.

34.-Filling of the venturi meter with analog output.

35.-Calculation of water flow.

36.-Use of level gauge for measurement of the water height.

37-55.- Practices with PLC.

SOED N @O s o) =
:

i

CFPLRC. Artificial roughened bed
(3 different models)

CFVENC. Venturi flume

T

soft inclination

CFPVPC. Dams spillway and flow splitters
(3 different models of damssl

CFGOC. Wave generator

% Non computer controlled version available too. Page 25

CFPRC. Adjustable undershot weir

! \

=

CFTVCC. Venturi tube, with pressure transducers,
converter and differential pressure digital indicator
for input flow measurement

www.edibon.com
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@ CFGC. Unit:

CFGC. Computer Controlled Flow Channels (section: 300 x 450 mm) %k

( SCADA. EDIBON Computer Control System \

>Eomputer Control
~ Data Acquisition
~ Dato Management

Data
Acguisition

Control
Interface Box

Cab\es and Accessories
©®

Manuals

CONTROL
(Open Control + Multicontrol + Real Time Control)
\ - From COMPUTER (standard)

- From PLC (optional)

@® Unit: CFGC. Flow Channels (section: 300 x 450 mm)

Available Versions:

-CFGC300/5.  Computer Controlled Flow Channel (section: 300 x 450 mm), length: 5 m.
-CFGC300/7.  Computer Controlled Flow Channel (section: 300 x 450 mm), length: 7.5 m.
-CFGC300/10. Computer Controlled Flow Channel (section: 300 x 450 mm), length: 10 m.
-CFGC300/12. Computer Controlled Flow Channel (section: 300 x 450 mm), length: 12.5 m.

SPECIFICATIONS SUMMARY
ltems supplied as standard

Metallic structure and supports in painted steel.
Main metallic elements in stainless steel.
Channel of rectangular section with transparent walls.
There are several channel versions to chose:
-CFGC300/5. Computer Controlled Flow Channel (section: 300 x 450 mm), length: 5 m.
-CFGC300/7. Computer Controlled Flow Channel (section: 300 x 450 mm), length: 7.5 m.
( )
(

-CFGC300/10. Computer Controlled Flow Channel (section: 300 x 450 mm), length: 10 m.
-CFGC300/12. Computer Controlled Flow Channel (section: 300 x 450 mm), length: 12.5m.
The channel is assembled on supports, with a motorized (electric motor) system to control the inclination of the
channel, computer controlled.
Storage tanks. (Number of tanks in function of the Channel version). Capacity of each tank: 400 1. approx.
Impulsion pump, with variable speed, computer controlled. (Power of the pump in function of the Channel
version).
Inlettank, with drain valve.
Reception tank, with drain valve.
Flow control valves.
Pipes.
Flow measurement system.
Pressure sensors.
Wide range of accessories available.

(@ CFGC/CIB. Control Interface Box :

With process diagram in the front panel. The unit control elements are permanently computer controlled.
Simultaneous visualization in the computer of all parameters involved in the process. Calibration of all
sensors involved in the process. Real time curves representation. All the actuators’ values can be changed at
any time from the keyboard. Shield and filtered signals to avoid external interferences. Real time control with
flexibility of modifications from the computer keyboard of the parameters, at any moment during the process.
Open control allowing modifications, at any moment and in real time, of parameters involved in the process.
3 safety levels: mechanical in other the unit, electronic in the control interface, and the third one in the control
software.

@ DAB. Data Acquisition Board:

PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog

inputs. Sampling rate up to: 250 KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.

@ CFGC/CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second guaranteed. It allows the registration of the alarms state
and the graphic representation in real time.

E Fluid Mechanics (Flow Channels)

PRACTICAL POSSIBILITIES

Measurement of the water height and the velocity

along the channel.

Measurement of the flow with weirs of thin wall.

Measurement of flow with changes in the channel

section.

Measurement of flow using Venturi flume.

Control of the flow by gates.

Level control using syphons.

Flow on overflow dams.

Flow among the pillars of a bridge.

Connection of a channel to a culvert.

10.- Characterization of the hydraulic jump.

11.-Profiles of the water free surface.

12.-Investigation of flow and supercritical flow states.

13.-Measurement of water levels.

14.-Discharge processes on an underwater weir.

15.-Amount of energy in flows in open channels.

16.-Function of a syphon weir.

17.-Flow rate and drain coefficients of a syphon weir.

18.-Pipe flows.

19.-Comparison of overflow and syphon weirs.

20.- Observation of the throw of the water.

21.-Generation of different flow states by damming the
down-stream water.

22.-Observation of the flow under an undershot weir:

-Observation of hydraulic motion on discharge.
23.-Relationship between dam height and discharge.
24.-Observation of discharges under a radial gate:
-Observation of hydraulic motion on discharge.

25.-Hydrostatic pressure on a weir.

26.- Investigations on waves.

27 .-Behaviour of structures in rough sea.

28.-Applying and understanding Manning’s formula.

29.-Understanding sub- and super-critical flow.

30.- Learning how to apply force-momentum and steady
flow energy equations to simple flow situations.

31.-Investigation of the transition from running to
shooting flow.

Other possible practices:

32.-Filling of the Pitot tube.

33.-Filling of the venturi meter with analog output.

34.-Calculation of water flow.

SeENOTE e
;

® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
fluidmechanicsflowchannels/CFGC.pdf <

35.-Use of level gauge for measurement of the water
height.

36-54.- Prcchces with PLC.

Available accessories

CFGCSDL. Syphon spillway ~ CFGCSDS. Air regulated syphon

CFGCTR Pitot tube and

manometer board CFGCRM. Level gauge
for measurement
of the water height

(hook and point gauges)

CFGCVDG. Broad and thin crested weirs CFGCCWR. Vertical flat gate and radial gate

CFGCCA. Culvert fitting

Dam with —— Dam with
launching pad hard inclination

CFGCPLR. Artificial roughened bed

CFGCVC. Crump weir (3 different models)

CFGCVEN. Venturi flume

Dam with
soft inclination

wave generator speed control

CFGCGO. Wave generator

CFGCPVP. Dams spll\wcf/ and flow splitters
s

(3 different models of dams) CFGCTVC. Venturi tube, wﬁh pressure transducers, CFGCPR. Adjustable undershot weir

converter and differential pressure digital indicator
for input flow measurement

% Non computer controlled version available too. Page 26
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FIuid Mechanics (Flow Channels

CAS. Sediment Transport Demonstration Channel

CFRM. Level gauge for
measurement of the water height
(hook and point gauges)

CFPR. Adjustable

undershot weir

CFDA. Sand Distributor

CFTP Pitot tube and
manometer board

CFSDL. Syphon spillway

Dam with
hard inclination

Dam with
launching pad

am with
soft inclination

CFPVP. Dams spillway and flow splitters
(3 different models of dams)

SPECIFICATIONS SUMMARY
The EDIBON Sediment Transport
Demonstration Channel “CAS” allows
demonstration of the full range of bedforms that
arise in a mobile bed as the slope and/or flow
are increased.
This unit can play a useful role in any course
concerting the mechanics of open channel flow
and sediment transport.
For demonstrating scour effects of structures on
rivers beds, solids models, as an adjustable
undershot weir and bridge pier are supplied.
Transparent, inclinable flow channel through
which water can be recirculated by a pump over
a mobile bed to demonstrate the whole range of
bed forms from incipient particle movement to
bed wash-out.
Anodized aluminium structure and supports in
painted steel.
Channel of rectangular section with transparent
walls, formed by folded methacrylate
transparent pieces.
The channel is assembled on two supports, with
a system to control the inclination of the
channel.
Channel section: 80 mm, lenght: 2.5 m.
Inlet tank (capacity: 38 litres), with stilling of
flow and with drain valve.
Pipes.
Diaphragm flow meter.
Sedimentfilterin tank and inlet section.
Manometric tubes panel. It is formed by two
methacrylate tubes of 500 mm. of length, with a
graduated panel. Hand pump.
The grain diameter of the sediment oscillates
among 0.1t0 0.3 mm.
Accessories included:

CFRM.  Level gauge for measurement of the
water height (hook and point gauges),
to calibrate the overshot weir.

CFDA. Sanddistributor.

CFPR.  Adjustable undershot weir.

CFPS  Single bridge pier.

CFCV. Verticalflat gate.

The speed of discharge can be selected.
Basic Hydraulic Feed System (FMEQO/B):

Centrifugal pump: 0.37 KW, 30 - 80 I/min at

20.1-12.8m., single-phase 220V./50 Hz. or

110V./60 Hz.

Tank capacity: 140 litres approx.

Flowmeter.

Membrane type flow adjusting valve.
Cables and Accessories, for normal operation.
Manuals: This unit is supplied with 8 manuals.
Dimensions (approx.): 3600x 1000 x 1700 mm.
Weight (approx.): 250 Kg.
Optional _accessories: (not included in the
standard supply)

CFTP Pitottube and manometer board.

CFVDG. Broad and thin crested weirs. (One
broad weir and 2 thin weirs)

CFCVR. Verticalflat gate and radial gate.
CFSDL. Syphon spillway.

CFPVP Dams spillway (3 different models)
and flow splitters.

CFCA. Culvertfitting.

CFVC. Crump weir.

CFVEN. Venturiflume.

CFSDS. Airregulated syphon.
CFFS.
CFPLR.

False floor sections.

Artificial roughened bed (3
different models).

More information in: www.edibon.com/
products/catalogues/en/units/
fluidmechanicsaerodynamics/
fluidmechanicsflowchannels/CAS. pdf ¥
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PRACTICAL POSSIBILITIES

Flow over a mobile sand-bed

(bedforms associated with increasing flow intensity and sediment

transport rate)

1.- Lower Regime (bedforms exhibed):

- Plane- bed (no motion).
- Ripples and dunes.

- Washed- out dunes.
-Ripples.

-Dunes.

2.- Upper Regime(bedforms exhibed):
- Plane- bed (with motion).
- Chutes and pools.

- Anfi- dunes.
- Breaking anti- dunes.
- Standing waves.

Flow overfixed, gravel-bed

3.- Although the channel can not transport gravel, this can be
used to investigate flow resistance in gravel and polder- bed
rivers.

4.- We can calculate the flow resistance coeficients, using
equations such as those of Bray, Limerinos, Hey, Lacey,
Thompson and Campbell and Bathurst and the results
compared fo the actual values obtained by observation.

Flow structures

5.- We can examine the structure of turbulence in the flow, using
dye injection, interesting for the dune bedform configuration
and clearly demonstrates separation on the lee face.

Fixed, smooth bed flow:

(the channel may be used without sediment on the bed to

demonstrate several flow phenomena and equations)

6.- Rapid, super- critical flow- dominance of intertial over gravity
forces, shock waves from flow obstructions.

7.- Turbulence.

8.- Governing equations of open channel flow-Reynold’s
number, Froude number, continuity, Bernoulli’s equation,
weirequations.

9.- Tranquil, sub-critical flow-movement of surface waves
upstream against flow.

10.-Hydraulic jump- transition from super to sub critical flow, air
entrainment, mixing.

11.-Flow measurement- using sharp crested weirs.

Bedform hysteresis

12.-1f the discharge in the channel changes quickly, there is no
sufficient time for bedforms to adjust to the new flow regime.
Hence, if a flood hydrograph is simulated by increasing and
then decreasing the discharge, different depths will occur for
the same discharge on the rising and falling limbs.

Data collection and numerical evaluation (computational work)

13.-In addition to illustrating flow and sediment phenomena, we
can use the channel for basic data collection and numerical
evaluation of the following:

- Flow resistance:
Manning, Chezy and Darcy-Weisbach fricion factors for
several bedform configuration.

- Bedform prediction:
Velocity-Hjulstrom diagram.
Suspended load-movement by suspension.
Shields parameter-Bogardi diagram.
Stream power-Simons and Richarson charts.
Boundary shear stress-Leeder chart.

- Initiation of motion:
Shields diagram.
Hijulstrom’s curve.

Mechanics of sediment transport

14.-We can observe the movement of grains, starting from a
plane- bed with no motion, on the following:

- Initiation of motion.

- Trajectory of initial motion.

- Movement by rolling and sliding (contact load).
- Movement by hopping (saltation load).

- Movement by suspension.

Depositionary features and facies

15.-We can observe the deposition of sediment load and the
resulting patterns of grains within the sand body may be
identified.

Local scour

16.-Scour under boils and vortices in the flow is observed under
both the lower and upper regime bedforms. Obstructions
may be introduced to represent bridge piers, sills, revetments,
etc, and the resulting pattern of scour examined.

Other possible practices:

17.-Behaviour study of the connection to the drain of a channel
with sendiment.

18.-Turbulence study by means coloration.

19.-Calculation of water flow.

www.edibon.com
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HVFLM. Mobile Bed and Flow Visualisation Unit

SPECIFICATIONS SUMMARY

This unit has been designed to allow investigations of mobile bed situations
both in relation to water courses or structures of engineering and to perform
practices and tests involving two dimensional flow visualization by means of
dustindicatortechnique or by other methods of flow visualisation.
Three are 2 versions:
- HVFLM-2. Mobile Bed and Flow Visualisation Unit (working section:
2000x 610 mm).
- HVFLM-4. Mobile Bed and Flow Visualisation Unit (working section:
4000x 610 mm).
Metallic structure and supports.
Diagram in the panel with similar distribution to the elements in the real unit.
Self contained recirculating water tank for flow visualisation and mobile bed
studies and practices. Tank made of corrosion resistant transparent
material, composed of inlet tank, working section and discharge reservoir
tank.
Dimensions of the working section:
For HVFLM-2 Version: 2000x 610 mm.
For HVFLM-4 Version: 4000x 610 mm.
Sump capacity: 300 1.
Sand bed thickness approx.: 60 mm.
Accuracy of flow metering: +-15% of full scale deflection.
The inlet tank incorporates a baffle plate to spread the flow across the width
ofthe tank.
An adjustable overshot weir with upstream sand trap is located within the
discharge tank.
Depth gauge for measuring the water level and for mapping the sand bed
contours.
Hook and point and Vernier scale to determine levels accurately.
Centrifugal pump, made of corrosion proof material.
Regulating control valve.
Pipes.
Sheet of coloured glass to allow quick changeover from mobile bed to flow
visualisation mode.
Console with all controls, with motor starter and digital meter.
Accessories and models included:
Asymetrical aeroil shape model.
Bridge piers models of different shape (2 rectangular, 2 with rounded
ends, 2 cylindrical and 2 profiled).
2 model gate guides.
8 baffles to direct the water flow.
Setof 12 “T” shape profiles and 6 equal angular forms.
Set of accessories: tin of aluminium dust, dye crystals, tube of polythene,
plasticine etc.
Cables and Accessories, for normal operation.
Manuals: This unitis supplied 8 Manuals.
Awide range of optional models available.
Dimensions (approx.)=HVFLM-2: 3800x 750 x 1700 mm.
Weight: 500 Kg.
HVFLM-4: 5800x 750x 1700 mm.
Weight: 650 Kg.
More information in: www.edibon.com/products/catalogues/en/
units/fluidmechanicsaerodynamics/fluidmechanicsflowchannels/
HVFLM.pdf ©

Page 28

E Fluid Mechanics (Flow Channels)

PRACTICAL POSSIBILITIES

1.- Flow around model engineering
structures.

2.- Mobile bed experiments.

3.- Meandering water courses
characteristics.

4.- Visualisation of the behaviour of
boundary layers.

5.- Demonstration of boundary layer
suction.

6.

Experiments of erosion.

7.- Experiments of deposition.
8.- Velocity distribution in duct flow.
9.

Practices and tests with models for
engineering.

10.-Two dimensional flow visualization
by the Ahlborn technique.

11.-Hydraulic analogy to compressible
flow.

12.-Sediment erosion and deposits.


http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/fluidmechanicsflowchannels/HVFLM.pdf

Hydraulic Machines (Pumps

PBOC. Computer Controlled Multipump Testing Bench

( SCADA. EDIBON Computer Control System \

SENSORS

PBOC
" covpurER coTROLLED
ol LTI TESTNGEENG
i o
. 5

S
Data Software f
Control oftware for:
Acguisition - Computer Control
Interface Box 0are - Doﬁoe\cquisﬁ'\on
(® Cables and Accessories - Dato Management
® Manuals
~
@ Unit: PBOC. Multipump Tesfing Bench CONTROL B

(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
- From PLC (optional)

SPECIFICATIONS SUMMARY
ltems supplied as standard

@ PBOC. Unit:
The Multipump Testing Bench (PBOC) allows the students to study the operating characteristics of several types
of pumps (Centrifugal pump, Axial flow pump, Gear pump and Peripherical pump, included in the minimum
supply, and other optional pumps). It allows to control and to measure the most representative parameters of
these types of pumps.

Anodized aluminium structure and panels in painted steel.

Main metallic elements in stainless steel.

Diagram in the front panel with similar distribution to the elements in the real unit.

4 Pumps (computer controlled): Centrifugal pump, Axial flow pump, Gear pump and Peripherical pump:
Centrifugal pump: pedestal or of free axis type, with a reinforced runner that works in an extension of the
main head and held by a double ball bearing.

Axial flow pump: with propeller, which works in an acrylic casing with thin interstices between the propeller
and the casing.

Gear pump: of positive displacement, with casing of a melted piece and two rotors in form of a straight
cylindrical gear.

Peripherical pump: also known as Regenerator or Turbine pump, with a runner of straight blades inside an
annular casing and an axis of activation on two lubricated ball bearings.

Motor foreach pump, with independent operating.

Admission pressure sensor and discharge pressure sensor for each pump (8 sensors).

Control software for the direct reading of speed (r.p.m.) and torque (Nm).

Variation of speed by frequency converter, computer control.

Calibrated volumetric tank of 0-10 litres for low flows and of 0-45 litres for high flows.

Flow sensor. “U” Shape weir. 2 Stilling baffles in the open channel. Water storage tank, with capacity of 160

litres approx. Valves for centrifugal, peripherical and gear pumps. Control valve for axial pump.

Optional pumps (notincluded in standard supply):
-PBOC-2BC. Second Centrifugal pump, and including the additional valves required to perform a Series/
Parallel pump demonstration.
-PBOC-BIF.  Flexible impeller pump.
-PBOC-BD. Diaphragm pump.
-PBOC-BE. Plunger pump.
-PBOC-VA. Vane pump.
@ PBOC/CIB. Control Interface Box :
With process diagram in the front panel. The unit control elements are permanently computer controlled.
Simultaneous visualization in the computer of all parameters involved in the process. Calibration of all sensors
involved in the process. Real time curves representation. All the actuators’ values can be changed at any time
from the keyboard. Shield and filtered signals to avoid external interferences. Real time control with flexibility of
modifications from the computer keyboard of the parameters, at any moment during the process. Open control
allowing modifications, at any moment and in real time, of parameters involved in the process. 3 safety levels:
mechanical in the unit, electronic in the control interface, and the third one in the control software.
@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling
rate up to: 250 KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.
@ PBOC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the graphic
representation in real time.
® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) = Unit: 1650x 800 x 1850 mm. Weight: 240 Kg.
Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
hydraulicmachinespumps/PBOC.pdf O

Optional pumps:

PBOC-2BC. PBOC-BIF. PBOC-BD.
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PRACTICAL POSSIBILITIES

1.- Determination of the flow by a weir of thin wall in
U-shape.

2.- Determination of unloading coefficient of a weir of
thin wallin a U-shape.

3.- Determination of the curve Q vs r.p.m. for the
centrifugal pump.

4.- Determination of the curve Q vs rp.m. for the
peripherical pump.

5.- Determination of the curve Q vs r.p.m. for the gear
pump.

6.- Determination of the curve Q vs r.p.m. for the axial
pump.

7.- Determination of the curve H vs Q for different
r.p.m. for the centrifugal pump.

8.- Determination of the curve H vs Q for different
r.p.m. for the peripherical pump.

9.- Determination of the curve H vs Q for different
r.p.m. forthe gear pump.

10.-Determination of the curve H vs Q for different
r.p.m. for the axial pump.

11.-Determination of the mechanical power vs flow for
differentr.p.m. for the centrifugal pump.

12.-Determination of the mechanical power vs flow for
differentr.p.m. for the gear pump.

13.-Determination of the mechanical power vs flow for
different r.p.m. for the peripherical pump.

14.-Determination of the mechanical power vs flow for
different r.p.m. for the axial pump.

15.-Determination of the curve n vs the flow for
different r.p.m. for the centrifugal pump.

16.-Determination of the curve n vs the flow for different
r.p.m. for the peripherical pump.

17.- Determination of the curve n vs the flow for different
r.p.m. forthe gear pump.

18.-Determination of the curve n vs the flow for different
r.p.m. for the axial pump.

19.-Determination of the map of a centrifugal pump.

20.- Determination of the map of a peripherical pump.

21 .- Determination of the map of a gear pump.

22.-Determination of the map of an axial pump.

23.-Determination of the adimenssional characteristic
curves for different types of pumps.

24.-Determination of the specific speed of different
types of pumps.

25.-Verification of the similarity rules for pumps of
different geometry.

Other possible practices:

26.-Sensors calibration.

27-45.- Practices with PLC.

PBOC-BE. PBOC-VA.
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Second Centrifugal pump Flexible impeller pump Diaphragm pump Plunger pump Vane pump

Page 29 www.edibon.com
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PB2C. Computer Controlled Multipump Testing Bench

> oy

T EDIBON
Scana
SCADA. EDIBON Computer Control System e
s
@ Data  Soft T
Iontrel . Acguisifion > Computer Control
Boa - Data Acquisition
(® Cables and Accessories - Data Management
® Manudls
( CONTROL ] [ .
(Open Control + Multicontrol + Real Time Control) -
- From COMPUTER (standard)
® Unit: PB2C. Mulfipump Testing Bench - From PLC (optional)

8 Hydraulic Machines (Pumps)

SEMSORS

ACTUATORS

w

| | — )

SPECIFICATIONS SUMMARY

ltems supplied as standard

@ PB2C. Unit:
The Multipump Testing Bench (PB2C) allows the students to study the operating characteristics of the centrifugal and gear
pumps. It allows to control and to measure the most representative parameters of these types of pumps.

Measures that can be taken using this unit are: pump manometric height, flow, torque motor and turning speed.
Anodized aluminium structure and panels in painted steel.
Diagram in the front panel with similar distribution to the elements in the real unit.
2 Pumps:
Centrifugal pump, computer controlled.
Gear pump, computer controlled.
Motor for each pump, with independent operating.
Admission pressure sensors and discharge pressure sensors for each pump (4 sensors).
Control software for the direct reading of speed (r.p.m.) and torque (Nm).
Variation of speed by frequency converter, computer control.
Calibrated volumetric tank of 0-10 litres for low flows and of 0-45 litres for high flows. Water storage tank, with capacity of
160 litres approx.
Flow sensor. “U” Shape weir. Stilling baffle in the open channel.
Valves for centrifugal and gear pumps.

@ PB2C/CIB. Control Interface Box :

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s .2 Analog outputs. 24 Digital Inputs/Outputs.

@ PB2C/CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.)= Unit: 1650 x 800 x 1850 mm. Weight: 200 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/

hydraulicmachinespumps/PB2C. pdf ™

PBCC. Computer Controlled Centrifugal Pump Bench %k

PRACTICAL POSSIBILITIES

1.- Determination of the flow by a weir of
thin wall in an U-shape.

2.- Determination of the unloading
coefficient of a weir of thin wall in an
U-shape.

3.- Determination of the curve Q vs
r.p.m. for the centrifugal pump.

4.- Determination of the curve Q vs
r.p.m. forthe gear pump.

5.- Determination of the curve H vs Q
for different r.p.m. for the centrifugal

pump.

6.- Determination of the curve H vs Q for
different r.p.m. for the gear pump.

7.- Determination of the mechanical
power vs flow for different r.p.m. for
the centrifugal pump.

8.- Determingtion of the mechanical
power vs flow for different r.p.m. for
the gear pump.

9.- Determination of the curve 1 vs the
flow for different rp.m. for the
centrifugal pump.

10.- Determination of the curve 1 vs the
flow for different r.p.m. for the gear

pump.

11.-Determination of the map of a
centrifugal pump.

12.-Determination of the map of a gear
pump.

13.-Determination of the adimensional
characteristic curves for the different

pumps.
14.-Determination of the specific speed
forthe different pumps.
15.-Verification of the similarity rules for
pumps of different geometry.
Other possible practices:
16.-Sensors calibration.
17-35.- Practices with PLC.

leb@

( SCADA. EDIBON Computer Control Syscem\ sccns

scADA

1 A Dgn} S%Hwore {or.c |
cquisifion > Computer Control
Inferface Box Hoord " Dot Accuision

(® Cables and Accessories - Dota Management
® Manuals
@ Unit: PBCC. Centrifugal Pump Bench e CONTROL )
(Open Control + Multicontrol + Real Time Control) e

- From COMPUTER (standard)
|- From PLC (optional)

PBCC SENSORS
Computer controled o
 centrifugal Pump Beach

SPECIFICATIONS SUMMARY

ltems supplied as standard

@PBCC. Unit:
An(ﬁdizedlaluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the elements
inthe real unit.

Centrifugal pump, computer controlled: maximum flow: 80 |/min., maximum height (approx.): 20 mwc (meter of water
column), pump-and-engine-set coupled to an AC motor, pump speed adjustable from the computer (PC).
Torque measurement and speed measurement.
Discharge pressure sensor (0 to 2.5 bar). Admission pressure sensor (-1 to 0 bar). Flow sensor (0-150|./min).
By the previous sensors we can make the measurement of the most representative parameters of the pump:
Speed. Torque. Total impelled flow. The admission and discharge pressure.
Watertransparent tank, capacity: 601.

@PBCC/CIB. Control Interface Box :

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visuaﬁzofion inthe computer of all parameters involved in the process. Calibration of cm sensors involved in the process. Rea
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibﬁity of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

@ DAB. Data Acquisition Board:

PCI| Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up fo:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ PBCC/CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

(® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 1500 x 700 x 800 mm. Weight: 90Kg.  Control Inferface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
hydraulicmachinespumps/PBCC.pdf )

% Non computer controlled version available too. Page 30

PRACTICAL POSSIBILITIES

1.- Demonstration of a centrifugal water
pump in operation.

2.- Introduction fo pump speed laws.

3.- Obtaining of curves H(Q), N(Q) and
Eff%(Q).

4.- Simultaneous representation of H(Q),
N(Q) and Eff%(Q).

5.- Obtaining the map of a centrifugal
pump.

6.- Adimensional study of magnitudes
H*, N* and Q*.

7.- Cavitation test and obtaining of
curves NPSH..

Other possible practices:
8.- Sensors calibration.

9-27 .- Practices with PLC.


http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/hydraulicmachinespumps/PB2C.pdf
http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/hydraulicmachinespumps/PBCC.pdf

Hydraulic Machines (Pumps

PBSPC. Computer Controlled Series/Parallel Pumps Bench %

ed@)
( SCADA. EDIBON Computer Control Systerr“ ez
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Data  Soft for:
,mecdzzg"alox Acguisiion > Computer Control
. oard - Data Acquisifion
(® Cables and Accessories - Data Management} D
@ Unit: PBSPC. Series/Parallel Pumps Bench ® Moanuals P
( CONTROL h
(Open Control + Multicontrol + Real Time Control) =
- From COMPUTER (standard)
- From PLC (optional) )

PBSPC
Series-Parallel Pumps Bench

as -
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SPECIFICATIONS SUMMARY

ltems supplied as standard

@ PBSPC. Unit:
Unit designed to demonstrate the operational advantages of parallel or series operation, depending on the required duty.
The centrifugal pumps can operate: alone, coupled in series or in parallel.

Anodized aluminium structure and panels in painted steel. Diagram in the front panel.

2 Centrifugal pumps: maximum flow: 120 [./min., maximum height (approx.): 25 mwc (meter of water column). A three-
phase mofor activates a pump with continuous speed adjustment with inverter of frequency/voltage; and other single-phase
motor activates the other pump. Valves that allow connecting the pumps separately, in series or in parallel.

Torque measurement and speed measurement. Discharge pressure sensor (O to %.5 bar). Discharge pressure sensor (0 to 6
bar). Admission pressure sensor (-1 to O bar). Flow sensor (0-1501./min.).

By the previous sensors we can make measurement of the most representative parameters of the pumps and their couplings
(series/parallel): speed, torque, total impelled flow, admission and discharge pressure.

The speed of one pump is adjustable from the computer.

Water tank, capacity: 60l

@ PBSPC/CIB. Control Interface Box :

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Coligroﬁon of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with ﬂexibﬁﬁy of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third one
inthe control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.

@ PBSPC/CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 1530 x 700 x 800 mm. Weight: 105 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/

hydraulicmachinespumps/PBSPC.pdf ™

PBEC. Computer Controlled Gear Pump Bench

PRACTICAL POSSIBILITIES
Obtaining of curves H(Q), N(Q),
Eff%(Q).

Three simultaneous representations
of H(Q), N(Q) and Eff%(Q).
Obtaining of the map of a
centrifugal pump.

Adimensional study of magnitudes
H*, N* and Q*.

Cavitation test and obtaining of
curves NPSH..

Series coupling of two pumps with
same characteristics.

Series coupling of two pumps of
different characteristics.

Parallel coupling of two pumps with
same characteristics.

Parallel coupling of two pumps of
different characteristics.

Other possible practices:

10.

-Sensors calibration.

11-29.- Practices with PLC.

EDIBON
SCADA

( SCADA. EDIBON Computer Control Systerh

=0
9
Data  Software for:
|m§f?,2'e'°éox Achfsmom - Computer Control
oard - Data Acquisifion
(® Cables and Accessories - Data Management
® Manuals
( CONTROL N

(Open Control + Multicontrol + Real Time Control)
@ Unit: PBEC. Gear Pump Bench - From COMPUTER (standard)

- From PLC (optional)

SPECIFICATIONS SUMMARY

ltems supplied as standard

@PBEC. Unit:
Anodized aluminium structure and panels in painted steel. Diagram in the front panel.
Gear pump (motor - pump), computer controlled: Maximum flow: 15 [./min., maximum height (approx.): 50 mwc.
Electric AC motor: 0.5 HP (horsepower).
The pump velocity adjustable with a frequency inverter, controlled from the computer (PC).
?%rlws/ors: discharge pressure sensor: from 0 to 6.2 bar, admission pressure sensor: from -1 to 0 bar, flow sensor: from 0 to

./min.
By the previous sensors we can make the measurement of the most typical parameters of the pump:
Speed motor. Torque. Total impelled flow. The admission and discharge pressure.

Flow regulation valve.
Transparent water tank, capacity: 40 |. approx.

@PBEC/CIB. Control Interface Box :
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of oTll sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with ﬂexibﬁify of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third one
in the control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ PBEC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 1100 x 450 x 800 mm. Weight: 60 Kg. ~ Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
hydrcuIicmachinespumps/PBEC.pdf@

% Non computer controlled version available too. Page 31

8.-

PRACTICAL POSSIBILITIES

Demonstration of a gear pump in
operation.

Obtaining of curves H(Q), N(Q),
Efficiency (Q) of the gear pump.
Simultaneous representation of
H(Q), N(Q) and Efficiency (Q).
Adimensional study of magnitudes
H*, N* and Q*.

Determination of the curve H vs Q at
differentr.p.m.

Determination of the mechanical
power vs flow at different r.p.m.

Determination of the efficiency curve
vs the flow at different r.p.m.

Determination of the map of a gear
pump.

Other possible practices:

9.-

Sensors Calibration.

10-28.- Practices with PLC.
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http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/hydraulicmachinespumps/PBSPC.pdf
http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/hydraulicmachinespumps/PBEC.pdf
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PBAC. Computer Controlled Axial Pump Bench

trol Data  Software for:
|n.e%‘?,2er%ox Acawsmon - Computer Control
oard - Data Acquisifion ° T R, o T s || ACaPAITE |

® Cables and Accessories - Dota Management 3

W PoosT [Par [
® Manuals | I T
) ) CONTROL ) T D
@ Unit: PBAC. Axiol Pump Bench (Open Control + Multicontrol + Real Time Control) I Tear I
- From COMPUTER (standard) [ [ -
\L- From PLC (optional) & e
v St

SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES
ltems supplied as standard

@PBAC. Unit: " ! ;
Anodized aluminium structure. Diagram in the front panel with similar distribution to the elements in the real unit. I Eeg:gfr;z:ohon @ 60 el [
Axial flow pump, computer controlled, shaft maximum speed: 4500 r.m.p., working pressure: 0.5 bar, transversal section of P '
admission and unload: 19.63 cm’, level different (un-ad): 6.5 cm, maximum flow: 40 |/m approx., shaft diameter: 5 cm. 2.- Obtaining of curves H(Q), N(Q),
Pressure sensors (admission): 0-1psi (differential). Pressure sensors (unload): O-1 psi (differential). Sensors for: flow, speed. N(Q) of an axial pump.

Torque measurement, admission pressure, unload pressure. o
Regulation valves. Water transparent tank and pipes. 3.- Determination of the curve H vs Q
@PBAC/CIB. Control Interface Box : for different r.m.p.

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third

4.- Determination of mechanical power
vs flow for different .m.p.

5.- Determination of the curve n vs the
flow for different r.p.m.
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one inthe control software. 6.- Determination of the map of an axial
@DAB. Data Acquisition Board: pump.

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250 L L

KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs. 7.- Determination of the characteristic
@PBAC/CCSOF. Computer Control+Data Acquisition + Data Management Software: curves.

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up

8.- Determination of th ifi d.
to 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time. eferminaiion otine speciiic spee

®Cables and Accessories, for normal operation. Other possible practices:
®Manuals: This unitis supplied with 8 manuals. 9. 5 librafi
Dimensions (approx.) =Unit: 1530x 770 x 200 mm. Weight: 80 Kg. Control Interface: 490x 330 x 310 mm. Weight: 10 Kg. = SemsomEiaweiiem.
More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/ 10-28.- Practices with PLC.

hyd ruu|icmochinespumps/PBAC.de%:}

PBRC. Computer Controlled Piston Pump Bench
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CONTROL T it
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard) —
- From PLC (optional) <»
@ Unit: PBRC. Piston Pump Bench SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES

. ltems supplied as standard
@ PBRC. Unit: Uppll 1.- Demonstration of a piston pump in

The piston pump is a positive displacement pump and is used in dosage applications in order to feed exact small quantities of operation.

liquid at different pressures.
Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the elements ~ 2.- Measurement of plunger

in the real unit. displacement.
Piston pump, whose main characteristics are: }

Transparent pump head for visibility. Flow: 50 I/hour. Pressure: 9 bar. Stroke: 12.5 mm. Impulses: 58 impulses/min. 3.- Measurement of cylinder pressure.
A.C. single-phase motor:

Power: 0.25 kW. Velocity: 1.340 rpm (at 50 Hz). 4- Iv:eGSL:remen’r o puny euills
The pump velocity, adjustable with a frequency inverter, controlled from the computer (PC). pressure.
2 Regulation valves to control the process. 5.- Measurement of the volumetric
2 Pressure sensors of 0-10 bar. Flow meter tank calibrated for taking flow measurements (upper tank). 2 Level switches to efficiency.

measure the flow, located in the flow meter tank.
Feed tank (lower tank). Damping chamber. Obtain the curves of the pump H(n),
Solenoid valve, computer controlled, to discharge the flow meter tank (upper tank). Relief valve. N(n).

@ PBRC/CIB. Control Interface Box : )
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous /.- Obtain the pump map.
visuo{ijzcn‘ion in the computer of all parameters involved in the process. Calibration of aTl sensors involved in the process. Real 8.
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered ’
signals fo avoid external interferences. Real time control with flexibﬁi’ry of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any time and in a real time, of 9.- Study of the pressures influence at th
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in control interface, and the third one in udy orine pressures intluence arine
the control software. exit when the piston pump works with

@ DAB. Data Acquisition Board: adamping chamber.

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

(e
b

Study of safety valve for overpressure
in operation.

10.-Pump efficiency calculation.

@ PBRC/CCSOF. Computer Control+Data Acquisition+Data Management Software: 11.-Study of the effect to incorporate the
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up damping chamber.
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

(® Cables and Accessories, for normal operation. Other possible practices:

© Manuals: This unitis supplied with 8 manuals. 125 librafi

Dimensions (approx.) =Unit: 1000 x 350 x 200 mm. Weight: 50 Kg.  Control Interface: 490 x330x 310 mm. Weight: 10 Kg. o~ SO Eel i o

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/ 13-31.-Practices with PLC.

hydraulicmachinespumps/PBRC.pdf ©

Page 32
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Hydraulic Machines (Fans and Compressors

HVCC. Computer Controlled Centrifugal Fan Teaching Trainer %

( SCADA. EDIBON Computer Control System \

Data
Acguisiﬂon
oard

Software for:

~ Computer Control
- Data Acquisition

- Data Management

)

Control
Interface Box

(® Cables and Accessories
® Manuals

Detail of the set of turbines
supplied with the unit

CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)

From PLC (optional)

@Unit: HVCC. Centrifugal Fan Teaching Trainer

SPECIFICATIONS SUMMARY
ltems supplied as standard

@®HVCC. Unit:
Anodized aluminium structure and panels in painted steel. Diagram in the front panel.
Centrifugal fan with speed control from the computer (PC):

Maximum flow rate: 1000 m°/h. Speed range: 0-3000 rpm.
Aspiration and discharge transparent ducts.
Orrifice plate with differential pressure sensor, for measuring the air flow.
Butterfly valves for regulating flow and pressure.
Set of valves to facilitate the measurements of the fan pressure, the fan aspiration and the
differential pressure.
Sensors: Speed sensor, range: 0-3000 rpm. Pressure sensors (0-1 psi). Temperature
sensor. Humidity sensor.
Power measurement from the computer (PC).
The unitis supplied with a set of 3 interchangeable turbines: with the blades forwards, with
the blades backwards and with flat blades.
Available a wide range of optional accessories.

®@HVCC/CIB. Control Interface Box :

With process diagram in the front panel. The unit control elements are permanently
computer controlled. Simultaneous visualization in the computer of all parameters
involved in the process. Calibration of all sensors involved in the process. Real time curves
representation. All the actuators’ values can be changed at any time from the keyboard.
Shield and filtered signals to avoid external interferences. Real time control with flexibility
of modifications from the computer keyboard of the parameters, at any moment during
the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in
the control interface, and the third one in the control software.

(@DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16
Analog inputs. Sampling rate up to: 250 KS/s. 2 Analog outputs. 24 Digital Inputs/
Outputs.

@HVCC/CCSOF. Computer Control + Data Acquisition + Data Management

Software:
Flexible, open and multicontrol software. Management, processing, comparison and
storage of data. Sampling velocity up to 250,000 data per second. It allows the
registration of the alarms state and the graphic representation in real time.

(® Cables and Accessories, for normal operation.

®Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) = Unit: 1000 x 600 x 700 mm. Weight: 50 Kg.

Control Interface: 490 x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/
fluidmechanicsaerodynamics/hydraulicmachinesfans/HVCC.pdfg«i)

846 6E.suNay

PRACTICAL POSSIBILITIES

Measurement of constant-
speed fan performance in terms
of static and total pressures,
rotor speed and motor shaft
power, as a function of inlet

flow.
2.- Calculation of flow with an
orifice plate.
- Calculation of the fan efficiency.
4.- Introduction to similarity laws for

scale-up.

5.- Calculation of the flow by static
pressure measurement,
dynamic pressure measurement
and total pressure depending of
the test.

Practices with the different of
turbines: with the blades
forwards, with the blades
backwards and with flat blades.

.- Determination of the fan
characteristics curves.

Calculation of the typical curve
of a fan at a constant turning
speed (turbine with blades
forwards).

Calculation of the typical curve
of a fan at a constant turning
speed (turbine with blades
backwards).

10.- Calculation of the typical curve
of a fan at a constant turning
speed (turbine with flat blades).

11.-Measurement of performance
at constant speeds.

12.-Static pressure increasing.

13.-Sensors calibration.

Optional Set of Accessories:

-

00

HVCC-C2TP
144mm. duct with two
static pressure takings

HVCC-C1TP
144mm. duct with one
static pressure taking

HVCC-CTPP.
94mm. duct and
pressure taking with Pitot

=

|
HVCC-CTPG.

144mm. duct and
pressure taking with Pitot

11

HVCC-EFCG.
144mm. flow straightener
by cells

94mm. flow straightener

Other possible practices (with the
optional Set of Accessories):

14.-Calculation of flow. Test with
discharge duct and nozzle.

15.-Calculation of flow. Test with
aspiration duct and nozzle.

16.-Calculation of the differential
flow according to the turbines
position in the discharge duct.

17.-Caleulation of the differential
flow according to the turbines
position in the aspiration duct.

18.-Determination of the fan

characteristics curves (with the
optional Set of Accessories).

19.-Measuring a cooling curve.

20.-Determination of the
coefficient of heat transfer
from the cooling curve.

21.-Measurement of the pressure
distribution around a cylinder in
atransverse flow.

22.-Measurements behind a
cylinderin atransverse flow.

23.-Pressure loss measurements at a

bend.

24.-Pressure loss measurements on
pipe sections.

25.-Pressure loss measurements at
anelbow.

26.-To investigate the influence of
different shaped pipe inlefs.

27-45.- Practices with PLC.

HVCC-EFCP

HVCC-EFS.
Flow straightener
by sectors

y cells

Other accessories:
-HVCC-CDP Cylinder pressure distribution.

-HVCC-TC.

-HVCC-TA.  Pipefittings.

HVCC-OS. HVlCCéA\AZ AHV|CC-§A3. NHVCICT\%D'
i i A f ngle adapter ozzle of two
simmefrcal shufter (?e%:iﬁag%g)r (\egs]s than %°) diameters: 94mm. and 144 mm

% Non computer controlled version available too. Page 33

Heat transfer model.
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R Hydraulic Machines (Fans and Compressors)

. . .
HVAC. Computer Controlled Axial Fan Teaching Trainer %k —
HVAC
p ed QD
( SCADA. EDIBON Computer Control System \ SCADA N :.. SENSORS
T 1 Y | =
o
o
/ g BN e
=0 (1 "
" (o=l
® ) ® —
Conrol acte Software for:
°C Control
nterfoce Box  “Fogd™ I 5ot Acquison_ : o ‘
- Data Management =T e - L R r—
(® Cables ond Accessories st | ®r T
® Manudls i 0 L= o
Unit: HVAC. Axial Fan Teaching Trainer il sl JETS°
@ 9 CONTROL o) —
(Open Control + Multicontrol + Real Time Control) st
- From COMPUTER (standard)
\ - From PLC (optional) j | 6 @ B W W g

PRACTICAL POSSIBILITIES

1.- Measurement of overall efficiency and

SPECIFICATIONS SUMMARY
ltems supplied as standard

@®HVAC. Unit:

The HVAC unit allows the observation and the working process analysis of an axial-flow fan. Likewise, it allows the possibility
of displaying and controlling the variables of the process, in real time.

Anodized aluminium structure. Diagram in the front panel with similar distribution to the elements in the real unit.

Bench desktop unit. Transparent straight duct with a diameter of 115 mm with: a sector rectifier, symmetrical seal, hole plate
with a static pressure taking. Single stage axial fan, driven by a 12W output AC induction motor.

Adjustable aperture system for varying the air flow rate. Differential Pressure sensor. 2 Pressure sensors. Speed sensor.
Temperature sensor.

estimation of impeller power efficiency.

2.- Measurement of performance at
constant speeds.

3.- Study of the axial fan regulation
varying its turning speed.

4.- Measurement of inherent-speed
machine performance in terms static
and fotal pressure, rotor speed and
motor input power, as an inlet flow

@HVAC/CIB. Control Interface Box : funchion.
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous 5.- Infroduction to similarity laws for
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real scale-up.
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered 6.- Obfcinin? of the characteristic curves
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the of an axial fan.
7.- Calculation of the Flow on a Hole

parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third one 8

in the control soff'w'o.re. Symmetrical Seal. Test with an Outlet
(®DAB. Data Acquisition Board: Ductand a Nozzle.

PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250 9.- Calculation of the Fan Output.
KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs. 10.-Introduction to the Scaling Similitude
@HVAC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.
(®Cables and Accessories, for normal operation.
®Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 1800 x 580 x 700 mm. Weight: 50Kg.  Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
hydraulicmachinesfans/HVAC. pdf ™

Plate.
Calculation of the Flow through a
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11.-Flow calculation through a
measurement of the static, dynamic
and total pressure.

12.-Typical curve calculation of a fan with a
constant turning speed depending on
the flow used by the symmetrical seal.

Other possible practices:

13.-Sensors calibration.

14-32.- Practices with PLC.

HCCC. Computer Controlled Centrifugal Compressor Demonstration Unit

HCCC SCADA
D . =

SENSORS

( SCADA. EDIBON Computer Control System \ w ] :2‘ j“ :
o )
‘_* P02 127 w20
seiss %
St fm
szl o
ez || e |
ACTUATORS
%onrro| A Dq'g, s%ﬂwme 'forzc ol -
Interface Box cquisition - Computer Control [~
goard - Data Acquisition <>
(® Cables and Accessories - Data Management .
® Manudls -
CONTROL ki )~m
(Open Control + Multicontrol + Real Time Control) L™
- From COMPUTER (standard) J =

K - From PLC (optional)

@ Unit: HCCC. Centrifugal Compressor Demonstration Unit

SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES

ltems supplied as standard

@HCCC. Unit:
The Centrifugal Compressor Demonstration Unit (HCCC) allows the students o measure the operation characteristics of a
multistage centrifugal compressor. For that purpose, the unit carries out the real measurements othe compressor’s inlet flow,
the compressor speed, the differential pressure to know the pressure increment in the compressor, the inlet and the outlet air
temperature, efc.

Unit mounted on anodized aluminium structure and panels in painted steel. Diagram in the front panel.

Multi-stage centrifugal compressor, computer controlled: maximum speed: 3000 rpm approx., max. flow range: 72 m*/h.,
seven sfages in the compressor.

Transparent inlet duct and transparent outlet duct. Throttles (butterfly valves) to regulate the air flow.

Orifice plate with differential pressure sensorto measure the air flow.

2 Differential pressure sensors. Humidity sensor. 2 Airtemperature sensors, located atthe inlet and outlet of the system. Speed
sensor. Power measurement from the computer (PC). Consumed power sensor. Generated power measurement. Efficiency
measurement.

®@HCCC/CIB. Control Interface Box :

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.

1.- Performance of a compressor.

2.- Demonstration of the phenomenon
of air compression, after passage
through the compressorimpeller.

3.- Study of the variation of compressor
performance with speed.

4.- Measurement of compressor
efficiency and estimation of impeller
power efficiency.

5.- Measurement of constant-speed
machine performance in terms of
static and total pressures, rotor
speed and motor shaft power, as a
function of inlet flow.

6.- Introduction to similarity laws for

Real time curves representation. All the actuators’ values can be changed at on]k/ time from the keyboard. Shield and filtered scale-up.

signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the 7.- Measurement of performance at
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of constant speeds.

parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third one

8.- Compressor curve for different stages.

9.- Calculation of the flow by means of
the orifice plate.

10.- Calculation of the characteristic curve
of a centrifugal compressor at a
constant turn speed according to the
flow used by the symmetrical stopper.

11.-Study and comparison of the computer
results with the students calculations.

Other possible practices:

12.-Sensors calibration.

13-31.- Practices with PLC.

in the control software.

@DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@HCCC/CCSOF. Computer Control+Data Acquisition+ Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,008 data persecond. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

©® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 1000 x 600 x 800 mm. Weight: 65Kg.  Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
hydraulicmachinesfans/HCCC.pdf &

% Non computer controlled version available too.
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mHydrqulic Machines (Turbines

TFRC. Computer Controlled Radial Flow Turbine

Nozzle: Inlet diameter: 21 mm., outlet diameter: 4 mm., discharge angle: 180°.

Turbine rotor: external diameter: 69 mm., internal diameter: 40 mm., number of nozzle: 2, inlet angle of the nozzle: 180°, 2.- Determination of the curves M (n,

outletangle of the nozzle: 180°. Q),Nm(n, Q),n (n, Q).
Brake: pulley diameter: 60 mm., effective radio: 50 mm. Load cell: 0-2 Kg. Force sensor: 0-20N (maximum). . . )
Water pump, computer controlled: maximum waterflow: 116 1/min at 2.4 bar, maximum pressure: 7 bar. 3.- Adimensional analysis.

Pressure sensor: O'to 100 psi. Flow sensor: 0to 150 I/min. Speed sensor: 0 to 20000 rpm.
Watertransparent tank, capacity: 100 . approx.

®@TFRC/CIB. Control Interface Box :
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modizico‘rions from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, o
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

@DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.

@TFRC/CCSOF. Computer Control+Data Acquisition+ Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

®Cables and Accessories, for normal operation.

®Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 800 x 9200 x 800 mm. Weight: 80 Kg.  Control Interface: 420x 330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
hydraulicmachinesturbines/TFRC.pdf 5

4.- Sensors calibration.

5-23.- Practices with PLC.
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(® Cables and Accessories - Data Management
® Manuals <
— [(Open Control + Mul‘r:ig,':;lrl‘ilneul Time Control) ] “
.- . - From COMPUTER (standard)
K - From PLC (optional) ]
® Unit: TFRC. Radial Flow Turbine 8
SPECIFICATIONS SUMMARY omm
® Items supplied as standard PRACTICAL POSSIBILITIES c
Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the elements ’ He) e,:lrr(un(':l—'l;)n E) H;) curves M (n, - e}
in the real unit. ol N AN Tl AN, o) =
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—
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TPC. Computer Controlled Pelton Turbine

EDIBON SCADA 7 e odib:;@
Edibon Control

and
Dota Aquisition
‘Software

( SCADA. EDIBON Computer Control System \

- ke

“®
T

Data  Software for: S P oo e S e L]
Control o o 2 s RN
Acguisition -~ Computer Control 100 DI SD Son fwin _Bm
Inerface Box Boar - Data F}3\:(:quism’on 20m 5.3 o _pow_jeme
(® Cables and Accessories - Data Management e
® Manuals 25 i?:
CONTROL o
e : (Open Control + Multicontrol + Real Time Control) s
- From COMPUTER (standard) CY e
- F PLC i 1) jos__jere
@ Unit: TPC. Pelton Turbine k rom PLC (optional) J -
SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES
@ . ltems supplied as standard
TPC. Unit: 1.- Determination of the operative

Anc}zdizedI aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the elements

inthe real unit.
Pelton turbine: speed range: 0-3000 r.p.m., torque: 20N (maximum), number of buckets: 16, drum radius: 30 mm. 2
Brake: pulley diameter: 60 mm., effective radio: 50 mm.
Water pump, computer controlled: maximum pressure: 7 bar, maximum water flow: 80l./min at 5.4 bar.
Pressure sensor: 0 to 100 psi. Load cell: 0-2 Kg. Force sensor: 0-20N (maximum). Flow sensor: 0 to 150 |./min. Speed 3
sensor: 0-20000 r.p.m. Water transparent tank: 100 |. approx.

@TPC/CIB. Control Interface Box :
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous 4.- Defermination of the operation
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered

characteristics of Pelton “s Turbine.

Obtaining the hydraulic and
mechanical power.

Determination of the operation
mechanical curves.

hydraulic curves.

signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the 5.- Obtaining the Efficiency curves.

parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of

parameters involved in the process. 3 safety levels: mechanical in the unit, it, other electronic in the control interface, and the 6.- Adimensionalization.

third one in the control software.
(@DAB. Data Acquisition Board: 7.- Flow calculation.

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:

250KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs. Other possible practices:
@TPC/CCSOF. Computer Control+Data Acquisition+Data Management Software: o

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up 8.- Sensors calibration.

to 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.
(®Cables and Accessories, for normal operation.
©®Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 800 x 00 x 800 mm. Weight: 80 Kg.  Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
hydrculicmuchinesturbines/TPC.pdf%e}

9-27 .- Practices with PLC.
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XM Hydraulic Machines (Turbines)

TFAC. Computer Controlled Axial Flow Turbine

( SCADA. EDIBON Computer Control System \

I
|
9
Data  Software for:
Control ana. o
Acguisition > I
Interface Box cgusition - gggp/\ucfgfu Contro
(® Cables and Accessories - Data Management
® Manuals
CONTROL ]
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k - From PLC (optional) j
@ Unit: TFAC. Axial Flow Turbine SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES

. It li t
@TFAC. Unit: ems supplied as standard Determination of the nozzle discharge coefficient.

Determination of operating characteristics of the axial
turbine at different speed values (20° nozzle).
Determination of operating characteristics of the axial
turbine at different speed values (30° nozzle).

1.-
Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar P -
distribution to the elements in the real unit. Nozzle: throat inlet diameter: 2.5 mm., throat outlet diameter: ’
2.5 mm., discharge angle: 20° and 30°. Turbine Rotor: external diameter: 53 mm., internal diameter: 45 3
mm., number of blades: 40, inlet angle of the blades: 40°, outlet angle of the blades: 40°. Brake: pulley -
diameter: 60 mm., effective radio: 50 mm. 4 Pressure Sensors: 0 to 100 psi. Load cell: 0-2 Kg. Force elrel] 2 : -
Sensor (Torque): 0-20 N (maximum). Flow Sensor: 0 to 150 I./min. Speed Sensor: O to 20000 r.p.m. 4.- Determination of the axial turbine characteristic curves
Water Pump, computer controlled: maximum pressure: 7 bar, maximum water flow: 116 I./min. at 2.4 (20° nozzle).
bar. Water transparent tank: 100 |. approx. 5.- Determination of the axial turbine characteristic curves

@ TFAC/CIB. Control Interface Box : (30° nozzle).

With process diagram in the front panel. The unit control elements are permanently computer controlled. 6.- Determination of torque, efficiency and power curves at
Simulioneouls vésual}‘;zo‘rion in fhg c?mpufer of all parameters inxcﬁlvﬁ in the procefs. é’oliblrjc‘riohn of Oljl a constant value (20° nozzle).
sensors involved in the process. Real time curves representation. All the actuators’ values can be change R s
atany time from the key%oord. Shield and filtered si%ncls to avoid external interferences. Real time con%rol 7.- Determination 0”0'9”6' efficiency and power curves at
}/ a constant value (30° nozzle).
8.-
9.-

with flexibility of modifications from the computer keyboard of the parameters, at any moment during the ANtV £ . .

process. Open control allowing modifications, at any moment and in real fime, of parameters involved in Determination of curves in relation to the turning speed

the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third one in (20° nozzle).

the control software. Determination of curves in relation to the turning speed
@ DAB. Data Acquisition Board: (30° nozzle).

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. 10.-Determination of curves in relation to the flow (20°

Sampling rate up to: 250 KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs. nozzle).

@ TFAC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real time.

® Cables and Accessories, for normal operation.

11.-Determination of curves in relation to the flow (30°
nozzle).

12.-Adimensionalization.

13.-Flow calculation.

© Manuals: This unitis supplied with 8 manuals. Other possible practices:
Dimensions (approx.) = Unit: 800 x 900 x 800 mm. Weight: 80 Kg. 14.-Pressure sensors calibration.
Control Interface: 490x330x 310 mm. Weight: 10 Kg. 15.-Flow sensor calibration.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/  16-34.- Practices with PLC.
hydraulicmachinesturbines/TFAC.pdf ©

TFC. Computer Controlled Francis Turbine GE

Edibon Scada TFC 2o
COMPUTER CONTEOLLED FRANGS TURBINE €010
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@ Unit: TFC. Francis Turbine

SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES

. ltems supplied as standard
@TFC. Unit: o ) ) ) ) L 1.- To determine the operating characteristics of a Francis
Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar : e
nogize ! ! turbine at different speeds.
distribution to the elements in the real unit. 2 - Defermination of tyical furbi
Functional model of Francis turbine, with a distributor with adjustable guide vanes that allows to control - Zerermination ot fypical lurbine curves. |
the water angle of incidence of the turbine: 3.- Determination of fh.e' Francis turbine’s power N(n),
Diameter of the turbine: 52 mm., speed range: 0-1200 r.p.m. approx. Rotor: number of blades of the Torque M, (n) and efficiency n(n) curves at constant flow
turbine: 15. Stator: number of adjustable guide vanes of the distributor: 10. with guide vanes open.
Band brake with adjustable braking tension. Load cell-force sensor, range: 0-20N. 4.- Determination of the Francis turbine’s power N(n),
Computer controlled water pump, with variable speed. Transparent water tank, capacity 130 . approx. Torque M, (n) and efficiency n(n) curves at constant flow
2 Pressure sensors. Flow sensor. Speed sensor. with guide vanes closed.

@ TFC/CIB. Control Interface Box : 5.- Determination of the power N(Q), Head H(Q) and
With process diagram in the front panel. The unit control elements ore(fermonenfly computer controlled. efficiency n(Q) curves at constant rotation speed and
Simultaneous visualization in the computer of all parameters involved in the process. Calibration of all guide vanes opened
sensors involved in the process. Real time curves representation. All the actuators’ values can be changed 6.- Determinati £ h N(Q), Head H(Q) and
at any time from the keyboard. Shield and filtered signals to avoid external interferences. Real time control - Lelermination of the power , ea an
with flexibility of modifications from the computer keyboard of the parameters, at any moment during the efficiency n(Q) curves at constant rotation speed and
process. Open control allowing modifications, at onT moment and in real time, of parameters involved in guide vanes closed.
the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third one in 7.- Turbine power output versus speed and flow rate at
the control software. various heads.

@ DAB. Data Acquisition Board: ) . 8.- Effect of guide vane setting on the turbine performance.
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. 9.- Investigation of the conversion of hydraulic energy info

Sampling rate up to: 250 KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TFC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the

mechanical energy.
10.-Adimensional analysis.
11.-Calculating the turbine power.

graphic representation in real fime. 12.- Determining the turbine hydraulic efficiency.
® Cables and Accessories, for normal operation. 13.-Determining the torque and speed of the turbine.
® Manuals: This unitis supplied with 8 manuals. 14.-Flow calculation.
Dimensions (approx.) = Unit: 800 x 900 x 950 mm. Weight: 85 Kg. Other possible practices:
Control Interface: 490 x330x 310 mm. Weight: 10 Kg. 15.-Sensors calibration.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/  16-34 .- Practices with PLC.
hydraulicmachinesturbines/TFC.pdf g}
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TKC. Computer Controlled Kaplan Turbine

( SCADA. EDIBON Computer Control System \
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Dala  Software for:
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oard - Data Acquisifion
(® Cables and Accessories - Dato Management

® Manudls

CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
\ - From PLC (optional) j

SPECIFICATIONS SUMMARY
®TKC. Unit: ltems supplied as standard

@ Unit: TKC. Kaplan Turbine

Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the elements
inthe real unit.
Functional model of Kaplan turbine, with a distributor with adjustable guide vanes that permits to control the water flow in the
turbine:
Turbine diameter: 52 mm. Velocity range: 0-1000 r.p.m. approx. Number of blades of the turbine: 4. Number of
adjustable guide vanes of the distributor: 8.
Braking system. Load cell: 0-2 Kg. Force sensor: 0-20 N (maximum).
Water pump, computer controlled. Water transparent tank, capacity 100 |. approx.
Pressure sensor. Flow sensor. Speed sensor.
@ TKC/CIB. Control Interface Box :
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals fo avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.
(@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.
@ TKC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real fime.
® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 800 x 200 x 800 mm. Weight: 80 Kg.  Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
hydraulicmachinesturbines/TKC.pdf )

HTRC. Computer Controlled Experimental Reaction Turbine

ed ib@
SCADA

( SCADA. EDIBON Computer Control System \

mon vt
o o
N N
]
Dots  Softwere o
Control ac oftware for:
Acguisifion = Computer Control
Interface Box Hoard " Dot Acquisifion e |

~ Data Management
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PRACTICAL POSSIBILITIES

1.- To determine the operating
characteristics of a Kaplan turbine at
different velocities.

2.- Determination of the typical turbine
curves.

3.- Turbine power output versus speed
and flow rate at various heads.

4.- Effect of guide vane setting on
turbine performance.

5.- Flow calculation.
6.- Adimensional analysis.

7.- Investigation of the conversion of
hydraulic energy into mechanical
energy.

8.- Determining forque and speed of the
turbine.

9.- Calculating the turbine power.

10.-Determining the hydraulic turbine
efficiency.

Other possible practices:
11.-Sensors calibration.
12-30.- Practices with PLC.
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: CONTROL
(Open Control + Multicontrol + Real Time Control)
@ Unit: HTRC. Experimental Reaction Turbine \ - From COMPUTER (standard) ]

From PLC (optional)

o — + Macharic Pawer (W) 6

SPECIFICATIONS SUMMARY
@HTRC. Unit: Iltems supplied as standard

Anodized aluminium structure and metallic panels. Diagram in the front panel with similar distribution to the elements in the
real unit.
Nozzle: diameter: 21 mm, discharge angle: 180°.
Turbine rotor: external dia: 80 mm, internal dia: 40 mm., Number of nozzles: 2; nozzle internal angle: 180°, nozzle external
angle: 180°. Brake: pulley dia: 60 mm., effective radius: 50 mm.
Pressure sensor: 0to 250 psi. Load cell: 0 - 20 N. Force sensor. Flow sensor: 150 |/min. Speed sensor: 0 to 6000 rpm.
2 Temperature sensors. Air supply: maximum pressure: 7 bar, maximum air flow: O to 150 |/min.
Measurement of air pressure, air temperature, air flow, rotational speed and torque.

®@HTRC/CIB. Control Interface Box :
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one inthe control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.

@HTRC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

®Cables and Accessories, for normal operation.

® Manuals: This unit is supplied with 8 manuals.

Dimensions (approx.) =Unit: 800 x 500 x 600 mm. Weight: 50 Kg.  Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
hvdrcu|icmuchinesiurbineS/HTRC.pdfg}
Page 37

PRACTICAL POSSIBILITIES

1.- Visual examination of a small reaction
turbine.

2.- Production of torque/speed and
power/speed curves.

3.- Evaluation of specific air
consumption at a range of speeds
and pressures.

4.- Application of the First Law to a
simple open system undergoing a
steady flow pressure.

5.- Determination of the isentropic
efficiency of a reaction turbine and
plotting the end states on a
temperature/entropy diagram.

6.- Construction of retardation curve
and the determination of resisting
torques due to bearing friction, disc
friction and windage, at different
speeds.

7.- Obtaining the inlet pressure effect on
the outlet power and effectiveness of
the turbine, as well as torque, speed
and power curves.

Other possible practices:

8.- Sensors calibration.

9-27 .- Practices with PLC.
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http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/hydraulicmachinesturbines/TKC.pdf
http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/hydraulicmachinesturbines/HTRC.pdf

(/]
=
€
o
<
>
S
o
S
)
g
o3
v
5
c
o
<
104
0
=
2
=
b
I.
0

HTIC. Computer Controlled Experimental Impulse Turbine

( SCADA. EDIBON Computer Control System \

XM Hydraulic Machines (Turbines)
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Control Data  Software for:
Inferface Box Acquisition -~ Computer Control
(® Cobles and Accessories B o
® Manuals
CONTROL
@® Unit: HTIC. Experimental Impulse Turbine R P UTER (ool + Real Time Control
k - From PLC (optional) j
SPECIFICATIONS SUMMARY
@ HTIC. Unit: ltems supplied as standard

Anodized aluminium structure and metallic panels. Diagram in the front panel with similar distribution to the elements in the
real unit.
Nozzle: internal dia: 21 mm, external dia: 2.0 mm, inlet angle on blades: 20° and 30°.
Turbine rotor: external dia: 69 mm, internal dia: 40 mm, blades number: 45, blade inlet angle: 40°, blade outlet angle:
40°.
Brake: pulley dia: 60 mm, effective radius: 50 mm.
Sensors: Pressure sensor: 0 to 250 psi. Load cell: 0-20N. Force sensor. Flow sensor: 0 to 150 I/min. Speed sensor. 2
Temperature sensors.
Measurement of air pressure, air temperature, air flow, rotational speed and torque.
Air supply: maximum pressure: 12 bar, maximum air flow: 400 |/min./10 bar.

@ HTIC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization inthe computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface and the third
one in the control software.

(@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.

@ HTIC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

(® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 800 x 500 x 600 mm. Weight: 50 Kg.  Control Interface: 490x 330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
hydraulicmachinesturbines/HTIC.pdf S
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PRACTICAL POSSIBILITIES

1.- Visual examination of a small
turbine.

2.- Comparison of turbine performance,
including specific consumption, when
using:

Throttle control
Nozzle control

3.- Production of torque/speed and
power/speed curves.

4.- Determination of the isentropic
efficiency of a turbine and plotting
the end states on a temperature/
entropy diagram.

5.- Application of the First Law to a
simple open system undergoing a
steady flow process.

@

Construction of retardation curve
and the determination of resisting
torques due to bearing frictions, disc
friction and windage, at different
speeds.

7.- Demonstration of cooling by
expansion.

Other possible practices:
8.- Sensors calibration.
9-27 .- Practices with PLC.


http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/hydraulicmachinesturbines/HTIC.pdf

Aerodynamics (Basic

TA50/250C. Computer Controlled Aerodynamic Tunnel, 50 x 250 mm %k

@ Unit: TA50-250C. Aerodynamic Tunnel, 50 x 250 mm

Software for:
d
Cub\es and Accessories
©

Manuals

( sCADA. EDIBON Computer Control System)

Control D .

Interface Box Acquisition - Computer Control
Board - Data Acquisiion

- Data Management|

( CONTROL

(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
L - From PLC (optional)

~

Bars | Display

wdecte o mee| e o amoe | o 5 [ e | |PRESSUREINDICATORS (mmt20)

SPECIFICATIONS SUMMARY

@TA50-250C. Unit:

Anodized aluminium structure. Diagram in the front panel with similar distribution to the elements in the real unit.

Small, benchtop wind tunnel of open circuit an

Transparent working area for visibility of 50 x 250 mm, including the removable panel to place a wide range of 2.- Determine the characteristics of the
aerodynamics models. 30 pressure sensors for 90 different pressure takings (along the tunnel and in the models).

Pitot’s tube.

Variable speed fan, computer controlled.
Models included in the standard supply:
-TA1C. House scale model.

-TA2C. Cylinder model.

-TA3C. Convexsemi-cylinder model.

ltems supplied as standard

d subsonic flux.

Optional models: (notincluded in the standard supply)

-TA4C. Carmodel.

-TASC.  Lorry model.

TA6C.  Lorry with wind deflector model.
-TA7C. Plane model.

-TA8C. Train model.

TA9C. Projectile model.

-TA11C. Wing of a Plane model.
-TA12C. Concave semi-cylinder.
-TA13C. BluntElement model.
-TA14C. Bernoulli Apparatus model.
-TA15C. Boundary Layer Plate model.

Optional accessories: (not included in the standard supply)

- TA50/250- SG. Smoke generator.
- TA50/250- BLE. Boundary Layer Experime
@TA50-250C/CIB. Control Interface Box :

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and
filtered signals to avoid external interferences. Real time control with flexibility of modifications from the computer
keyboard of the parameters, at any moment during the process. Open control allowing modifications, at any moment and
in real time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control

nt Accessory.

interface, and the third one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:

250KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.

@TA50-250C /CCSOF. Computer Control+Data Acquisition+ Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity
up to 250,000 data per second guaranteed. It allows the registration of the alarms state and the graphic representation

inreal time.
(® Cables and Accessories, for normal operation.
®Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 2720 x 820 x 700 mm. Weight: 200 Kg. Control Interface: 490 x 450 x 470 mm. Weight: 20 Kg.

TA9C. Projectile model

e model TA2C. Cylinder model

Some available Models:

$3hkkiozy

TA11C. Wing of a plane model

TA3C. Convex semi-cylinder model

TA4C. Car model

TA14C. Bernoulli Apparatus model

PRACTICAL POSSIBILITIES

1.- Study of subsonic aerodynamics and
air flow studies.

pressures field in a nozzle.

3.- Fluxin an nozzle. To observe the local
characteristics, depending on
whether the walls have a curvature or
not, as well as what happens in the
inlet and outlet areas of the
contraction.

4.- Flow of an uniform current around a
cylinder.

5.- To determine the form of the field of
pressures around a cylinder on which
a perpendicular to the axis current
impacts.

6.- To determine, by the detfachment type,
if the boundary layer finally becomes
turbulent or remains laminar.

7.- To determine the coefficient of
resistance of the cylinder, for the
described situation of flow.

8.- To relate all the above mentioned with
the Reynolds’s number.

9.- Flow of an uniform current around a
concave and a convex semi-cylinder.

10.-To determine the field or pressures in
the two semi-cylinders.

11.-To determine the coefficients of
aerodynamic resistance in the two
semi-cylinders.

12.-Aerodynamics forces due to the wind
on house.

13.-Measurement of pressure distribution
around body two dimensional.

14.-Flow visualization studies.

15.-Velocity and pressure distribution
measurement using a Pitot’s Tube.
16.-Sensors calibration.

17-35.- Practices with PLC.

TA8C. Train model

TA15C. Boundary Layer Plate model

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/aerodynamicsbasic/TA50-250C. pdf ©

% Non computer controlled version availabl

e too. Page 39
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http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/aerodynamicsbasic/TA50-250C.pdf

Kl Aerodynamics (General)

TA1200/1200. Computer Controlled Aerodynamic Tunnel, 1200 x 1200 mm

( SCADA. EDIBON Computer Control System \
% !E §§ ; : : 1 {//_\>
| RS >
L3135 =G
La ’
Y -
@ ® @ software for
Control Data - Computer Control
Interface Box Acau\smon - Data Acquisition
oard - Data Management

Cables and Accessories
©®

Manuals

CONTROL
(Open Control + Multicontrol + Real Time Control)
@ Unit: TA1200-1200. Aerodynamic Tunnel, 1200 x 1200 mm \ - From COMPUTER (standard) J
- From PLC (optional)

SPECIFICATIONS SUMMARY
ltems supplied as standard

®TA1200/1200. Unit:
Aerodynamic Tunnel of 1200 x 1200 mm, with adequate size for demonstration tests and teaching.
Suitable for three dimensional models.
Test Chamber builts with transparent materials. Low operation and maintenance cost. Suitable for smokes visualization test.
AC motor-ventilator group with frequency variator.
The Aerodynamic Tunnel of 1200 x 1200 mm section for testing, with a longitude of 2000 mm is of the Eiffel type, aspirate
and of open circuit, and allows us to carry out fests of measuring forces and aerodynamic field on models of structures,
constructions, land vehicles and small planes. Its power plant, formed by 4 ventilators. Great uniformity and low turbulence
level, thanks also to the adequate design of the contraction. The tunnel has a steel support structure, and windows for
viewing inside the test chamber. A smoke generator can also be connected for flow visualization.

@ TA1200/1200/CIB. Control Interface Box :
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modi?licaﬁons from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, o
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one inthe control software.

@ DAB. Data Acquisition Board:
PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.

@TA1200/1200/CCSOF. Computer Control +Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

®Manuals: This unit is supplied with 8 manuals.
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More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
aerodynamicsgeneral/TA1200-1200.pdf R

TA500/500. Computer Controlled Water Tunnel, 500 x 500 mm

( SCADA. EDIBON Computer Control System \

s il

@ Software for
- Computer Control
- Data Acquisition
- Data Management

Conirol Data
Inferface Box Acguisition
Hoord

Cobles and Accessories
©®©

Manuals

CONTROL
(Open Control + Multicontrol + Real Time Control)
@ Unit: TA500-500. Water Tunnel, 500 x 500 mm - From COMPUTER (standard)
\ - From PLC (optional) J

SPECIFICATIONS SUMMARY
ltems supplied as standard

®TA500-500. Unit:
Water tunnel of 500 x 500 mm, principal characteristics with adequate size for flow visualizations on standard models of
planes. Useful for teaching and development projects. Top quality vein, uniformity and low turbulence level.
The water tunnel of 500 x 500 mm, of low turbulence level, is specifically designed for carrying out visualization tests on
three-dimensional models, though, of course, they can also be used on two-dimensional models.
Asitis a closed circuit, it operates continuously and uses the same water, although it may be necessary to renew it once it has
lost its transparency due to the use of colorings.
However, if the technique of the hydrogen bubble is used as tracer this problem can also be avoided.
@ TA500-500. Control Interface Box :
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.
@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.
@TA500-500/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second . It allows the registration of the alarms state and the graphic representation in real time.
® Cables and Accessories, for normal operation.
®Manuals: This unitis supplied with 8 manuals.

More information in: www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/
cerodynamicsggnercI/TASOO-SOO.pdf{)
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http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/aerodynamicsgeneral/TA1200-1200.pdf
http://www.edibon.com/products/catalogues/en/units/fluidmechanicsaerodynamics/aerodynamicsgeneral/TA500-500.pdf
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9.- Thermodynamics & Thermotechnics

Equipment list

page page
Refrigeration THBA2C ~ Computer Controlled Heat Pump Unit (one condenser 56
(air) and two evaporators (water and air)).
Basic Refrigeration THBA2B  Heat Pump Unit d ir) and tw t
-TCRC Computer Controlled Refrigeration Cycle Demonstration 44 (querqnléqigy 't {one condanser (air) and fwo evaporators
Unit. -THBLLC Computer Controlled Heat Pump Unit (one condenser (water) 57
-TCRB Refrigeration Cycle Demonstration Unit. THBLLB |:nd OnPe evc’posiof(wmer))'
-TRAC Computer Controlled Absorption Refrigeration Unit. 44 | (ngt))_ ump Unit {one condenser water) and one evaporator
-TRD2PC Two Doors Domestic Refrigeration System Trainer. 45 | THBALC Computer Controlled Heat Pump Unit (one condenser (air) 57
-TRCVC Sompufer Controlled Vapour-Compression Refrigeration 45 THBRALB :d On: eva pcljmor (water)).
nit. - A eat Pump Unit (one condenser (air) and one evaporator (water)).
General Refrigeration -THB2AC Com_pUTel' Controlled Heqf Pump Unit (two condensers (water 58
THIBAR22C  Computer Controlled Heat Pump + Air Conditioning 46 andair) and one evaporator (air).
+ Refrigeration Unit, with Cycle Inversion Valve (iwo -THB2AB Heat Pump Unit (two condensers (water and air) and one
condensers (water and mriond two evaporators (water and air)). evaporator (air)).
-THIBAR22B  Heat Pump + Air Conditioning + Refrigeration -THBLAC Computer Controlled Heat Pump Unit (one condenser (water) 58
Unit, with Cycle Inversion Valve (two condensers (water and one evaporator (air)).
and air) and two evaporators (water and air)). THBLAB Heat P Unit( g water)and for ai)
- eat Pump Unit (one condenser (water) and one evaporator (air)).
-THAR22C ~ Computer Controlled Refrigeration and Air Conditioning 47 P . P )
Ur)‘;li (two condensers (water and air) and two evaporators (water and -THBAAC Computer ?o(ntr)f)ylled Heat Pump Unit (one condenser (air) and 59
air)). one evaporator (air)).
THAR22B  Refrigeration and Air Conditioning Unit, (two condensers -THBAAB  HeatPump Unit (one condenser (air) and one evaporator (air)).
(waterand air) and two evaporators (water and air)). Svecial Heat Pums
-THAR2LC Computer Controlled Refrigeration and Air Conditioning 47 | JBTC Computer Controlled Thermo-Electric Heat Pump. 59
Unit fwo condensers (water and air and one evaporator (water). TBCF Bomb Calorimeter Set for Testing Calorific Value of 60
-THAR2LB Refrigeration and Air Conditioning Unit (two condensers Fuels. g
(water and air) and one evaporator (water))-
THARL2C  Computer Controlled Refrigeration and Air Conditioning 48 Air Conditioning
Unit (one condenser (water) and two evaporators (water and air)). G | Al Cond
. . . e . . eneral Air Conditioning
-THARL2B Refrigeration and Air Condlhonln% Unit (one TAAC Computer Controlled Air Conditioning Laboratory 61
condenser (water) and two evaporators (water and air)). Unit
-THARA2C  Computer Controlled Refrigeration and Air Conditioning 48 . - .
Unit (one condenser (air) and two evaporators (water and air)). -TAAB Air Conditioning Luborai.ory Un.”' . .
THARA2B  Refrigeration and Air Conditioning Unit (one -TARC Sszufer Controlled Recirculating Air Conditioning 61
condenser (air) and two evaporators (water and air)). .
THARLLC  Computer Controlled Refrigeration and Air Conditioning 49 | TARB Recirculating Air Conditioning Unit.
Unit (one condenser (water) and one evaporator (water)). -TAAUC Computer Controlled Automobile Air Conditioning 62
-THARLLB Refrigeration and Air Conditioning Unit (one condenser Trainer.
(water] and one evaporator (water)). -TAAU Automobile Air Conditioning Trainer.
THARALC  GopulerCoroleRfgaratonand A Crcioring 49 o gledt oo
: -THIBAR22 omputer Controlled Heat Pump + Air Conditioning 62
: : : TS ; + Refrigeration Unit, with Cycle Inversion Valve (iwo
THARALB thaerwfg:E%EJra(yigrc‘:nd%ﬂgevcﬁalgrcigr?v?ggrl)?nmg Unit*one condensgrs (water and cirfcmdtwo evaporators (water and cing)).
-THARA2C/1 Computer Controlled Capacity Control Methods in 50 | -THIBAR22B Uﬁﬂi x#wgyge?ézeggggI{}ng%w:coszg:?e?:?vtgfg
Refrigeration. and olir) and two evaporators (water and air)).
-THARA2C/2 COmpUTGI’ Controlled Double Chamber Refrigerator 50 THAAAC Compufer Controlled  Air Condiﬁoning Unit (one 63
Module. condenser (air) and one evaporator (air)).
THALAC/1 EomipuierCon‘rroHed Multiple Compressor Refrigeration 51 | THAAAB  Air Conc(ﬁﬁ)oning Unit (one condenser (air) and one
ontrol. evaporator (air)).
-TCPISC Computer Controlled Cooling Plant with Ice Store. 51 -THALAC Computer Controlled Air Conditioning Unit (one 63
Soeciol Refr . condenser (water) and one evaporator (air)).
pecial Refrigeration . I .
-TPVC Computer Controlled Vortex Tube Refrigerator Unit. 57 | -THALAB ggpggfgﬂgil%mng Unit (one condenser (water) and one
-TPCC Computer Controlled Contac Plate Freezer. 52 | THA2AC  Computer Controlled Air Conditioning Unit (wo 64
TEVC Computer Controlled Ventilation Trainer. 53 condensers (water and air) and one evaporator (air)).
-THA2AB Air Condiin?in)? Unit (two condensers (water and air) and
-93_ Heaﬁng one evaporator (air)).
-EACC Computer Controlled Hot Water Production and Heating 53 | THAR22C Computer Controlled Refrigeration and Air 64
Teaching Unit. Conditioning Unit (two condenseg (water and air) and two
evaporators (water and air)).
Heat Pumps -THAR22B  Refrigeration and Air Conditioning Unit (two
General Heat Pumbs condensers (water and air) and two evaporators (water and oir)S.
eneral fear rumps
-THIBAR22C  Computer Controlled Heat Pump + Air Conditioning + 54 | -THAR2LC  Computer, Controlled Refrigeration and Air 64
Refrigeration Unit, with Cycle Inversion Valve {two Conditioning Unit (two condensers (water and air) and one
condensers (water and air) and two evaporators (wafer and air)). evaporator (wafer)).
-THIBAR22B Heat Pump + Air Conditioning + Refrigeration Unit, -THAR2LB  Refrigeration and Air Conditioning Unit (two
with Cycle Inversion Valve (two condensers (water and air) and condensers (water and air) and one evaporator (water)).
fwo evaporators (water and air). THARL2C ~ Computer. Controlled Refrigeration and Air 64
-THIBAR44C Computer Controlled Heat Pump + Air Conditioning + 54 Conditioning Unit (one condenser (water) and two
Refrigeration Unit, with Cycle Inversion Valve (four evaporators (water and air)).
g?ugf:fgﬂmg gfé’ﬁ;em”d wo of air] and four evaporators (two -THARL2B Fefri ergﬁon and Air C(ondiﬁodnin)? Unit (one condenser
! water) and two evaporators (water and air)).
-THIBAR44B Heat Pump + Air Conditioning + Refrigeration Unit, . . .
with Cycle Inversion Valve (four condensers {two of water and -THARA2C gom ,;{Te", Cﬁnt;olled Eefrlge_rahgn and Air 64
two of air) andfour evaporators {two of water and two of air)). (wggrér:ggilrl)}g nit (one condenser {air) and two evaporators
-THB22C Computer Controlled Heat Pump Unit (t d 55 - - . T -
(woier%nd air) and two evaporators (wo1Fe.r and Oi(r))wvo condemser -THARAZB E}?rf)g%demgle?/gp%?cgoésl{wcog?c?r::ilgigmg Unit (one condenser
-THB22B Heat Pump Unit (two condensers (water and air) and two f f :
cvspori roierondi | THARLC  Computer, Copiielled Refrigeration and At 64
THB2LC Computer Controlled Heat Pump Unit (two condensers 55 evaporator (wafer)).
{water and air) and one evaporator (water)). THARLLB  Refrigeration and Air Conditioning Unit (one condenser
-THB2LB Heat Pump Unit (two condensers (water and air) and one (water) and one evaporator (water)).
evaporator water]). THARALC ~ Computer Controlled Refrigeration and Air 64
-THBL2C Computer Controlled Heat Pump Unit (one condenser 56 Conditioning Unit (one condenser (air) and one evaporator
(water) and two evaporators (water and air)). (water)).
-THBL2B Heat Pump Unit (one condenser (water) and two evaporators -THARALB  Refrigeration and Air Conditioning Unit (one condenser
(water and air)). (air) and one evaporator (water)).
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9.- Thermodynamics & Thermotechnics

Equipment list

EXA Cooling Towers

JTEC ~ Computer Controlled Bench Top Cooling Tower.
-TTEB  Bench Top Cooling Tower.

Heat Exchange

TICC  Computer Controlled Heat Exchangers Training System:
*TIUS Base Service Unit. (Commonforthe Heat Exchangerstype “TI").
Heat Exchangers (computer controlled)
*TITC Concentric Tube Heat Exchanger.
*TITCA Extended Concentric Tube Heat Exchanger.
*TIPL Plate Heat Exchanger.
*TIPLA Extended Plate Heat Exchanger.
*TICT Shell & Tube Heat Exchanger.
*TIVE Jacketed Vessel Heat Exchanger.
*TIVS Coil Vessel Heat Exchanger.
*TIFT Turbulent Flow Heat Exchanger.
*TICF Cross Flow Heat Exchanger.
-TICB  Heat Exchangers Training System:
*TIUSB ?T?SBQ)Service Unit. (Common for the Heat Exchangers type
Heat Exchangers
*TITCB Concentric Tube Heat Exchanger.
*TITCAB  Extended Concentric Tube Heat Exchanger.
*TIPLB Plate Heat Exchanger.
*TIPLAB Extended Plate Heat Exchanger.
*TICTB Shell & Tube Heat Exchanger.
*TIVEB Jacketed Vessel Heat Exchanger.
*TIVSB Coil Vessel Heat Exchanger.
*TIFTB Turbulent Flow Heat Exchanger.
*TICFB Cross Flow Heat Exchanger.

EXA Heat Transfer (Basic)

-TSTCC Computer Controlled Heat Transfer Series:
*TSTCC/CIB Control Interface fo!;T)Ileg)ai Transfer Series.

ommon for modules type

Modules (computer controlled)

*TXC/CL  Linear Heat Conduction Module.
*TXC/CR  Radial Heat Conduction Module.
*TXC/RC  Radiation Heat Conduction Module.
*TXC/CC  Combined Free and Forced Convection and
Radiation Module.
*TXC/SE  Extended Surface Heat Transfer Module.
*TXC/ER ;\{/c\:dcilaflion Errors in Temperature Measurement
odule.
*TXC/El Unsteady State Heat Transfer Module.
*TXC/LG TMhecll'rriul Conductivity of Liquids and Gases
odule.
*TXC/FF  Free and Forced Convection Heat Transfer
Module.
*TXC/TE 3 Axis Heat Transfer Module.
*TXC/MM  Metal to Metal Heat Transfer Module.
*TXC/TC  Ceramic Heat Transfer Module.
e TXC/TI Isolated Material Heat Transfer Module.
-TSTCB Heat Transfer Series:
. Modules
*TXC/CLB  Linear Heat Conduction Module.
*TXC/CRB Radial Heat Conduction Module.
*TXC/RCB Radiation Heat Conduction Module.
*TXC/CCB Combined Free and Forced Convection and
Radiation Module.
*TXC/SEB  Extended Surface Heat Transfer Module.
*TXC/ERB AR/(\]dcildiion Errors in Temperature Measurement
odule.
*TXC/EIB  Unsteady State Heat Transfer Module.
*TXC/LGB TMI'xeérriul Conductivity of Liquids and Gases
odule.
*TXC/FFB Free and Forced Convection Heat Transfer
odule.
*TXC/TEB 3 Axis Heat Transfer Module.

*TXC/MMB Metal to Metal Heat Transfer Module.
*TXC/TCB  Ceramic Heat Transfer Module.
*TXC/TIB  Isolated Material Heat Transfer Module.

EXA Heat Transfer (General)

-TRTC ~ Computer Controlled Thermal Radiation and Light
Radiation Unit.

-TMT Temperature Measurement Unit.

-TMCP  Pressure Measurement and Calibration Unit.

JTLFC  Computer Controlled Fluidisation and Fluid Bed Heat
Transfer Unit.

-TTLFB  Fluidisation and Fluid Bed Heat Transfer Unit.

-TCEC  Computer Controlled Boiling Heat Transfer Unit.

-TCEB  Boiling Heat Transfer Unit.

JCCC  Computer Controlled Heat Conduction Unit.

TCLGC Computer Controlled Thermal Conductivity of Liquids
and 80565 Unit.

-TCPGC Computer Controlled Film and Dropwise Condensation Unit.

-TCPGB  Film and Dropwise Condensation Unit.

-TCLFC  Computer Controlled Free and Forced Convection Heat
Transfer Unit.

-TIFCC  Computer Controlled Cross Flow Heat Exchanger.

-TIFCB  Cross Flow Heat Exchanger.

-TCMC  Computer Controlled Thermal Conductivity of Building and

Insulating Materials Unit.
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EEIA Heat Transfer (Special)

-TFLVC Computer Controlled Laminar/Viscous Flow Heat
Transfer Unit.

-TFLVB Laminar/Viscous Flow Heat Transfer Unit.

-TIVAC Computer Controlled Steam to Water Heat Exchanger.

-TFEC Computer Controlled Flow Boiling Demonstration Unit.

-TFEB Flow Boiling Demonstration Unit.

-TRLC Computer Controlled Recycle Loops Unit.

-TRLB Recycle Loops Unit.

-TSPC Computer Controlled Saturation Pressure Unit.

-TFUC SoTpufer Controlled Continuous and Batch Filtration

nit.
-TFUB Continuous and Batch Filtration Unit.
-TEPGC Computer Controlled Expansion Processes of a Perfect

Gas Unit.

EXEB Nozzles & Steam

-TFTC Computer Controlled Nozzle Performance Test Unit.
-TPT Nozzle Pressure Distribution Unit.
TGV Steam Generator (3 kW).

TGV-6KW  Steam Generator (6 kW).
TGV-6KWA Steam Generator (6 kW) (for high pressures and high

temperatures).

-TPTVC Computer Controlled Steam Power Plant.
-TCESC Computer Controlled Separating & Throttling
Calorimeter.
Combustion
-TVCC Computer Controlled Combustion Laboratory Unit.
-TVPLC

Sompufer Controlled Flame Propagation and Stability
nit.

Engines Test Benches

-TBMC3 Computer Controlled Test Bench for Single-Cylinder
Engines, 2.2 kW.

Available Test Engines:

Air-cooled single-cylinder four-stroke
petrol engine.

Air-cooled single-cylinder four-stroke
diesel engine.

Air-cooled single-cylinder four-stroke
petrol engine, with variable compression.
Air-cooled single-cylinder two-stroke
petrol engine.

TM3-1
TM3-2
TM3-3
TM3-4

-TBMC8 Computer Controlled Test Bench for Single-Cylinder

Engines, 7.5 kW.

Available Test Engines:

-TM8-1 Air-cooled single-cylinder four-stroke
petrol engine.

-TM8-2 Air-cooled single-cylinder two-stroke
petrol engine.

-TM8-3 Air-cooled single-cylinder four-stroke
diesel engine.

-TM8-4 Four-stroke diesel engine, water cooled.

-TBMC12  Computer Controlled Test Bench for Single-Cylinder
and 'Fwo-CyIinders Engines, 11 kW.

Available Test Engines:
-TM12-1 Water-cooled single-cylinder engine, with
variable compression.
-TM12-2 Two-cylinders petrol engine.
-TM12-3Two-cylinders diesel engine.

-TBMC75  Computer Controlled Test Bench for Four-Cylinders

Engines, 75 kW.
Available Test Engines:
-TM75-1 Water-cooled four-cylinders four-stroke

etrol engine. .
-TM75-2Water-cooled four-cylinders four-stroke

diesel engine.

-TBMC-CG Computer Controlled Exhaust Gas Calorimeter.
-TBMC-AGE Exhaust Gas Analyzer.

-TMSC Computer Controlled Stirling Motor.

JDEGC  Computer Controlled Diesel Engine Electricity
enerator.

-TMHC Computer Controlled Test Bench for Hybrid Engine.

Thermal Turbines

-TGDEC  Computer Controlled Two-Shaft Gas Turbine.

-TGDEPC  Computer Controlled Two-Shaft Gas Turbine/Jet
Engine.

TGFAC Computer Controlled Axial Flow Gas Turbine/Jet
Engine.

-TTVC Computer Controlled Steam Turbine.

-HTVC Computer Controlled Solar/Heat Source Vapour

Turbine.
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% Non computer controlled version available too.

»Basic Refrigeration
TCRC. Computer Controlled Refrigeration Cycle Demonstration Unit %k

LAl Refrigeration

( SCADA. EDIBON Computer Control System \

Data Software for:
Acguisition > Computer Control
Board - Data Acquisiion
- Data Management

Control
Inferface Box

(® Cables and Accessories
® Monuals

(® Unit: TCRC. Refrigeration Cycle Demonstration Unit CONTROL
(Open Control + Multicontrol + Real Time Control)
\ - From COMPUTER (standard) }

- From PLC (optional)

SPECIFICATIONS SUMMARY
ltems supplied as standard

@TCRC. Unit:
The TCRC unit allows the demonstration of vapour compression refrigeration and heat pump cycle with visual observation of
all important processes. It is bench-top unit that is assembled in anodized aluminium structure and panels in painted steel.
Compressor: hermetic compressor of 1/2CV, computer controlled (PC).

Condenser: vertical cylinder, made of glass, through which the coil can be seen where in its inside cooling water circulates.
The heat transmission surface is forme b% 9 nickel-plated copper spires of 1/4” diameter through which the water flows.

Evaporator: of similar structure to that of the condenser, and with a specially treated copper coil fo promote the ebullition.

Expansion valve. Sight glass. 11 Temperature sensors that indicate the water output and input temperatures, both in the
condenser and in the “evaporator, and the evaporation, condensation, expansion and enviromental temperatures.
Maximum workinE temperature: 100°C. 2 Flow sensors to measure the water flow (condenser and evaporator). 2 Pressure
sF?nsors indicate the refrigerant fluid pressure in the condenser and in the evaporator. Power measurement from computer

afety devices: relief valve and high pressure cut-out.
This unit has been designed for the use with the SES36 refrigerant gas, environmental friendly.
@TCRC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. (Polibroﬂon of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one inthe control software.
@DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.
@TCRC /CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,008 data persecond . It allows the registration of the alarms state and the graphic representation in real fime.
Cables and Accessories, for normal operation.
@Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 700x 700x 720 mm. Weight: 70Kg.  Control Interface: 490x330x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/

TCRC.pdf %
TRAC. Computer Controlled Absorption Refrigeration Unit

( SCADA. EDIBON Computer Control System \

Data  Software for:
we%?,ll(’éox Acguisition = Computer Control
oard - Data Acquisifion

(® Cables and Accessories - Data Management

® Monuals

CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
\ - From PLC (optional) }

(@ Unit: TRAC. Absorption Refrigeration Unit

SPECIFICATIONS SUMMARY
ltems supplied as standard

@®TRAC. Unit:
Unit mounted onto a mobile stand that incorporates a work surface. Anodized aluminium structure and panels in painted
steel. Diagram in the front panel with similar distribution to the elements in the real unit and absorption circuit diagram.
Adual power source is provided which includes both electrical and an LPG source:

The LPG source includes the burner and regulator.

For the electrical source, the unit has a step down transformer to convert the main AC into 12 VDC used to power the

electric heater.
Self contained absorption system. Refrigeration compartment with temperature sensor. LPG burner with pressure regulator.
Electrical heater with 12 VDC transformer. Power measurement from the computer (PC). Volt and amp measurement.
Temperature sensors distributed along the unit. Temperature control system. Ammonia/water mixture as working medium.
Safety protections.

@TRAC/Cﬁ)B. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Ccligroﬁon o 0Y| sensors involved in the process. Real
time curves representation. All the acfuators’ values can be chon%ed at any time from the keyboard. Shielcfond filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real fime, o
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

®QDAB. Data Acquisition Board:

PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.

@TRAC /CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
10 250,000 data per second. It allows the registration of fﬁe alarms state and the graphic representation in real time.
Cables and Accessories, for normal operation.
®Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 1200 x 700 x 1800 mm. Weight: 110Kg. Control Interface: 490x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/
TRAC.pdf
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PRACTICAL POSSIBILITIES

Demonstration of the vapour
compression refrigeration and heat
pump cycle.

2.- Relation between pressure and
temperature.

3.- Demonstration of the refrigerant
transfer from the evaporator to the
condenser.

4.- Charging demonstration.

- Demonstration of the air effect in a
refrigeration (cooling) system.

6.- Evaporation and condensation
temperatures effect in the
refrigeration (cooling) rate and in the
heat transfer at the condenser.

7.- Analysis of the pressures relation
effect in the system behaviour.

8.- Determination of the system
operation coefficients.

9.- Measurement of the electrical
power.

10.- Estimation of the heat transmission
global coefficient between the
SES36 refrigerant and the water.

Other possible practices:

11.-Sensors calibration.

12-30.- Practices with PLC.

PRACTICAL POSSIBILITIES

1.- Study of a absorption refrigeration
system.

2.- Familiarisation with the individual
components of the absorption
refrigeration unit.

3.- Operation of a gas absorption
refrigeration unit using either
electricity or LPG as the heat source.

4.- Demonstration of the refrigeration
process.

5.- Measurement of the electrical

power.

6.- Measurement of temperature points
along the absorption refrigeration
process.

7.- Effect of circulating air on the
process temperature.

Other possible practices:
8.- Sensors calibration.
9-27.- Practices with PLC.


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/TCRC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/TRAC.pdf

Refrigeration

»Basic Refrigeration
TRD2PC. Two Doors Domestic Refrigeration System Trainer

> ®=m |
e

—— Inferface Box Achu‘i’;% .,  Software
@Cobles and Accessories oar
I ® Manuals

@ Unit: TRD2PC.Two Doors Domestic Refrigeration
System Trainer

SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES
Anodized aluminium structure. Main metallic elements in stainless steel. 1.- Connecting of electrical control
Diagram in the front panel with similar distribution to the elements in the real unit. circuit.
PVC covered body.
Capillary tube as expansion device. 2.- Observation of the household
Evaporator with fan. refrigerator.
Thermostat.

Resistance heater.

Temperature sensors. Pressures sensors. Flow sensor.
Interface Box.

Data Acquisition Board.

Data Acquisition + Data Management Software.
Cables and Accessories, for normal operation.
Manuals: This unitis supplied with 8 manuals.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/

refrigeration/TRD2PC.pdf ™

TRCVC. Computer Controlled Vapour-Compression Refrigeration Unit
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LAl Refrigeration

»General Refrigeration

THIBAR22C. Computer Controlled Heat Pump + Air Conditioning + Refrigeration Unit, with Cycle Inversion Valve

(two condensers (water and air) and two evaporators (water and air))sk

(SCADA. EDIBON Computer Control System \

Data  Sofiware for:
uisition - Computer Control
card - Data Acquisition

- Data Managementf

Control
Interface Box Ac

(® Cables and Accessories
® Moanuals

Unit, with Cycle Inversion Valve (two condensers (water and air)

and fwo evaporators (water and air))

CONTROL
@ Unit: THIBAR22C. Heat Pump + Air Conditioning + Refrigeration R SmTER (romaonaye! * Recl Time Contrel)
\ - From PLC (optional) }

SPECIFICATIONS SUMMARY
ltems supplied as standard

@®THIBAR22C. Unit:
Bench-top unit.
Anodized aluminium structure and panels in painted steel.
Diagram in the front panel with similar distribution to the elements in the real unit.
Cooling compressor, computer controlled.
Air condenser, computer controlled.
Water condenser.
High pressure control.
Coolant accumulation tank.
Coolingfilter.
Tank of division of the cooling liquid.
Expansion valve.
Water evaporator.
Air evaporator, computer controlled
4 Manometers.
10 Temperature sensors (4 sensors measure the cooling temperature, 3 sensors measure the
watertemperature, 3 sensors measure the air temperature):
Temperature sensor, J type (compressor outlet).
Temperature sensor, J type (condenser outlet/ evaporatorinlet).
Temperature sensor, J type (evaporator inlet/ condenser outlet).
Temperature sensor, J type (compressor inlet).
Temperature sensor, J type (waterinlet).
Temperature sensor, J type (condenser outlet/evaporator).
Temperature sensor, J type (evaporator outlet/ condenser).
Temperature sensor, J type (room air).
Temperature sensor, J type (condenser outlet/ evaporator).
Temperature sensor, J type (evaporator outlet/ condenser).
3 Flow sensors:
Cooling flow sensor.
Water flow sensor (water condenser).
Water flow sensor (water evaporator).
2 Pressure sensors:
Cooling pressure sensor (compressor outlet).
Cooling pressure sensor (compressor inlet).
Wattmeter.
Cycle Inversion valve. 4-way valve.
Enthalpy diagram of the refrigerant R134a.
@ THIBAR22C/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer
controlled. Simultaneous visualization in the computer of all parameters involved in the
process. Calibration of all sensors involved in the process. Real time curves representation. All
the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from
the computer keyboard of the parameters, at any moment during the process. Open control
allowing modifications, at any moment and in real time, of parameters involved in the
process. 3 safety levels: mechanical inthe unit, electronic in the control interface, and the third
one in the control software.
@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog
inputs. Sampling rate up to: 250 KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs.
@ THIBAR22C/CCSOF. Computer Control + Data Acquisition + Data Management
Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage
of data. Sampling velocity up to 250,000 data per second. It allows the registration of the
alarms state and the graphic representation in real time.
® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) = Unit: 200 x 600 x 500 mm. Weight: 100 Kg.
Control Interface: 490x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/
thermodynamicsthermotechnics/refrigeration/THIBAR22C.pdf ¥

% Non computer controlled version available too. Page 46
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PRACTICAL POSSIBILITIES

1.- Determination of the inlet power, heat produced and performance
coefficient. Water as heat source. (Water-water heat pump).

2.- Determination of the inlet power, produced heat and performance
coefficient. Air as heat source. (Water-air heat pump).

3.- Determination of the inlet power, produced heat and performance
coefficient. Air as heat source. (Air-air heat pump).

4.- Determination of the inlet power, heat produced and performance
coefficient. Water as heat source. (Air- water heat pump).

5.- Preparation of performance curves of the heat pump with different
inlet and outlet femperatures. Water as heat source. (Water-water
heat pump).

6.- Preparation of performance curves of the heat pump at different
inlet and outlet temperatures. Air as a heat source. (Water-air heat
pump).

7.- Preparation of performance curves of the heat pump with different
inlet and outlet temperatures. Water as heat source. (Air-water heat
pump).

8.- Preparation of the performance curves of the heat pump with
different inlet and outlet temperatures. Air as heat source. (Air-air
heat pump).

9.- Lay out of the steam compression cycle in a diagram P-H and
comparison with the ideal cycle. Water as heat source. (Water-
water heat pump).

10.-Lay out of the steam compression cycle in a diagram P-H and
comparison with the ideal cycle. Air as heat source. (Water-air heat
pump).

11.-Lay out of the steam compression cycle in a diagram P-H and

comparison with the ideal cycle. Water as heat source. (Air-water
heat pump).

12.-Lay out of the steam compression cycle in a diagram P-H and
comparison with the ideal cycle. Air as heat source. (Air-air heat
pump).

13.-Preparation of the performance curves of the heat pump based on
the properties of the refrigerant and at different condensation and
evaporation temperatures. Water as heat source. (Water-water
heat pump).

14.-Preparation of the performance curves of the heat pump based on
the properties of the refrigerant and at different condensation and
evaporation temperatures. Air as heat source. (Water-air heat

pump).
15.-Preparation of the performance curves of the heat pump based on

the properties of the refrigerant and at different condensation and
evaporation temperatures. Water as heat source. (Air-water heat

pump).
16.-Preparation of the performance curves of the heat pump based on

the properties of the refrigerant and at different condensation and
evaporation temperatures. Air as heat source. (Air- air heat pump).

17.- Practices with cycle inversion.
Other possible practices:
18.-Temperature sensors calibration.
19.-Flow sensors calibration.
20.-Refrigerant flow sensor.
21.-Pressure sensors calibration.
22-40.- Practices with PLC.


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/THIBAR22C.pdf
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THAR22C. Cognpu.);)taekr Controlled Refrigeration and Air Conditioning Unit (two condensers (water and air) and two evaporators (water
ana air,
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SPECIFICATIONS SUMMARY
ltems supplied as standard

PRACTICAL POSSIBILITIES

Determination of the inlet power, heat produced and performance
coefficient. Water as heat source. (Water-water).

@®THAR22C. Unit:

1.-
Bench-top unit. Anodized aluminium structure and panels in painted steel.

Diagram in the front panel with similar distribution to the elements in the real unit. 2.- Determination of the inlet power, produced heat and performance
Cooling compressor, computer controlled. Air condenser, computer controlled. Water coefficient. Air as heat source. (Water-air).
condenser. High pressure control. Coolant accumulation tank. Cooling filter. Expansion ~ 3.- Determination of the inlet power, produced heat and performance
valve. Water evaporator. Air evaporator, computer controlled. Tank of division of the coefficient. Airas heat source. (Air-air).
cooling liquid. 4 Manometers. b 1oy et eothee ooty oduced and performance
f]ho Temperature sensor53(4 sensors meosurﬁ the cooling temperature, 3 sensors measure g5 prooorow ' e TG R LT @ e L v e il e
e water femperaturg, sensors measure the airtemperature). outlettemperatures. Water as heat source. (Water-water).
3 Flow sensors: Cooling flow sensor, water flow sensor (water condenser) and water flow ¢ Preparation of perfformance curves of the unit at different inlet and outlet
sensor (water evaporator). temperatures. Kircs heat source. (Water-air).
2 Pressure sensors: Cooling pressure sensor (compressor outlet) and cooling pressure  7.- Preparation of performance curves of the unit with different inlet and
sensor (compressor inlet). outlettemperatures. Water as heat source. (Air—wofgr&. ] )
Wattmeter. Enthalpy diagram of the refrigerant R134a. 8.- Preparation of the performance curves of the unit with different inlet and
®THAR22C/CIB. Control Interface Box: outlettemperatures. Air as heat source. (Air-air). )
9.- Lay out of the steam compression cycle in a d|o\g/rom P-H and

With process diagram in the front panel. The unit control elements are permanently
computer controlled. Simultaneous visualization in the computer of all parameters
involved in the process. Calibration of all sensors involved in the process. Real time curves
representation. All the actuators’ values can be changed at any time from the keyboard.
Shield and filtered signals to avoid external interferences. Real time computer control with
flexibility of modifications from the computer keyboard of the parameters, at any moment
during the process. Open control allowing modifications, at any time and in a real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in
control interface, and the third one in the control software.

@ DAB. Data Acquisition Board:
PClI Data acquisition National Instruments board to be placed in a computer slot. 16
Analog inputs. Sampling rate up to: 250 KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@THAR22C/CCSOF. Computer Control+Data Acquisition+Data  Management

Software:

Flexible, open and multicontrol software. Management, processing, comparison and
storage of data. Sampling velocity up to 250,000 data per second. It allows the
registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 100 Kg.

Control Interface: 490x 330x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/
thermodynamicsthermotechnics/refrigeration/THAR22C.pdf >

comparison with the ideal cycle. Water as heat source. (Water-water).

10.-Lay out of the steam compression cycle in a diagram P-H and
comparison with the ideal cycle. Air as heat source. (Water-air).

11.-Lay out of the steam compression cycle in a diagram P-H and
comparison with the ideal cycle. Water as heat source. (Air-water).

12.-Lay out of the steam compression cycle in a diagram P-H and
comparison with the ideal cycle. Air as heat source. (Air-air).

13.-Preparation of the performance curves of the unit based on the
properties of the refrigerant and at different condensation and
evaporation temperatures. Water as heat source. (Water-water).

14.-Preparation of the performance curves of the unit based on the
properties of the refrigerant and at different condensation and
evaporation temperatures. Air as heat source. (Water-air).

15.-Preparation of the performance curves of the unit based on the
properties of the refrigerant and at different condensation and
evaporation temperatures. Water as heat source. (Air-water).

16.-Preparation of the performance curves of the unit based on the
properties of the refrigerant and at different condensation and
evaporation temperatures. Air as heat source. (Air-air).

Other possible practices:

17.-Temperature sensors calibration.

18.-Water flow sensors calibration.

19.-Refrigerant flow sensor calibration.

20.- Pressure sensors calibration.

21-39.- Practices with PLC.
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THAR2LC. Computer Controlled Refrigeration and Air Conditioning Unit (two condensers (water and air) and one evaporator (water)) sk

]

(SCADA. EDIBON Computer Control System \

i sele
male sl

54 s

e e

Data  Sofiware for:
Acguwswnon - Computer Control
oard - Data Acquisition

- Data Management

Control
Interface Box
(® Cables and Accessories
® Manuals
~

CONTROL N St
(Open Control + Multicontrol + Real Time Control) Owvaltanet  s11 ]
- From COMPUTER (standard) EI

L - From PLC (optional)

SPECIFICATIONS SUMMARY
ltems supplied as standard

@ Unit: THAR2LC. Refrigeration and Air Condifioning Unit
(iwo condensers (water and air) and one evaporafor (water])

PRACTICAL POSSIBILITIES

@ THAR2LC. Unit:

Determination of the inlet power, heat
Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution 3 ’

tothe elements in the real unit.
Cooling compressor, computer controlled. Water condenser. Air condenser, computer controlled. Water evo\;)ora’ror. High

produced and performance
coefficient. Water as heat source.

R/l\'gzs:r:?eécssmro. Coolant accumulation tank. Cooling filter. Expansion valve. Tank of division of the cooling liquid. "4 2. Preparation of performance curves of

9 Temperature sensors (4 sensors measure the cooling temperature, 3 sensor measures the water temperature and 2 sensors the unit with different inlet and outlet

measure the oirfemgerafure). 3 Flow sensors: coolant flow sensor, water flow sensor (water condenser) and water flow sensor temperatures. Water as heat source.

(water evopormorg. Pressure sensors: cooling pressure sensor (compressor outlet) and cooling pressure sensor (compressor 3. Lay out of the steam compression

inlet). Wattmeter. Enthalpy diagram of the refrigerant R134a. o i di P-H d
@ THAR2LC/CIB. Control Interface Box: GG In @ ehagremm 1= @

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous comparison with the ideal cycle.

visualization in the computer of all parameters involved in the process. Coligmﬁon of cxrl sensors involved in the process. Real Water as heat source.

time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and fiﬁered signals 4- P ) £ th £

to avoid external interferences. Real time control with flexibﬁi‘ry of modifications from the computer keyboard og'rl the [ 4. Preparafion “of the perormance

parameters, at any moment during the process. Open control allowing maodifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and th the third

curves of the unit based on the
properties of the refrigerant and at

one in the control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ THAR2 LC/CCSqOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Somf)ling velocity up to

different condensation and
evaporation temperatures. Water as
heatsource.

Other possible practices:

250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time. 5.- Temperature sensors calibration.
® Cables and Accessories, for normal operation. 6.- Flow sensors calibration
® Manuals: This unitis supplied with 8 manuals. : :
Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 85 Kg. Control Interface: 490x 330x 310 mm. Weight: 10 Kg. 7.- Pressure sensors calibration.

More informafion in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/ 8-26.- Practices with PLC.
THAR2LC.pdf >

% Non computer controlled version available too.
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LAl Refrigeration
»General Refrigeration

THARL2C. Computer Controlled Refrigeration and Air Conditioning Unit (one condenser (water) and two evaporators (water and air))%k

sy pos SENSORS
SCADA. EDIBON Computer Confrol System ) 9 e ke i
€ )
s a b e s le
: ol mE
. 1 = | e wa® Fand e
\*. e
il 2
Data  Software for: sl e
Control A 5 o0 10001500 3
Interface Box cEwsmon - Computer Control " o0
oard - Data Acquisition | N
(® Cables and Accessories - Data Management
® Manuals s = )
~ T w] —_
@ Unit: THARL2C. Refrigeration and Air Conditioning Unit CONTROL Sihanie o “ =
(one condenser (water) and two evaporators (water and air)) (Open Control + Multicontrol + Real Time Control) A e i o
- From COMPUTER (standard) n
- From PLC (optional) it Z : :
R

PRACTICAL POSSIBILITIES

Determination of the inlet power, heat

SPECIFICATIONS SUMMARY

® THARL2C. Unit: ltems supplied as standard 1

Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution
to the elements in the real unit.

@ THARL2C/CCSOF. Computer Control+Data Acquisition + Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up to
250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

produced and performance
coefficient. Water as heat source.

Cooling compressor, computer controlled. Water condenser. Air evaporator, computer controlled. Water evaporator. High 2.- Determination of the inlet power, heat
pressure control. Coolant accumulation tank. Cooling filter. Expansion valve. Tank of division of the cooling liquid. 4 proﬂ'qce A onh PONOIENEE
Manometers. coe |C|e[1f. iras heat source.
. 3.- Preparation of performance curves of
9 Tempero’rure.sensors (4 sensors measure the cooling temperature, 3 sensors measure the water temperature and 2 sensors the unit with different inlet and outlet
measure the airtemperature). temperatures. Water as heat source.
3 Flow sensors. Cooling flow sensor, water flow sensor (water condenser) and water flow sensor (water evaporator). 2 Pressure 4. Preparation of performance curves of
sensors: cooling pressure sensor (compressor outlet) and cooling pressure sensor (compressor inlet). Wattmeter. Enthalpy the unit with diTEferenf inlet and outlet
diagram of the refrigerant R134a. temperatures. Air as heat source.
@THARL2C/CIB. Control Interface Box: 5.- Lay out of the steam compression cycle
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous 'ﬂ qg'C‘?mT P\'p and Cﬁmporlson with
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real 6 I_ eidea ?’%e' GiigreslnsaisauEs. |
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered signals ~ ®~ ir?)(;%lf]orgrr? gﬁagr:gocggezsrzsgnc\‘f”ﬁ
to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the theideal cycle. Airas hecttso?.lrce
parameters, at any moment during the process. Open con'frol ‘allowing‘ modificoﬂorjs, at any moment and in real fime,‘of 7.- Preparation S ihs performonce‘curves
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and th the third of the unit based on the properties of
one inthe control software. the refrigerant and ot different
@ DAB. Data Acquisition Board: condensation and evaporation
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250 temperatures. Water as heat source.
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs. 8.- Preparation of the performance curves

of the unit based on the properties of
the refrigerant and at different
condensation and evaporation
temperatures. Air as heat source.

® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 85 Kg. Control Interface: 490x 330x 310 mm. Weight: 10 Kg. 10.- Flow sensors calibration.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/ 1 J-;Fressure sensors calibration.
THARL2C.pdf S 12-30.- Practices with PLC.

Other possible practices:
9.- Temperature sensors calibration.

THARA2C. Computer Controlled Refrigeration and Air Conditioning Unit (one condenser (air) and two evaporators (water and air)) %k
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@ THARA2C. Unit:

(SCADA. EDIBON Computer Control System \

Data Software for:
Acgu\smoﬂ - Computer Control
oar

C’{omrol
Interface Box - Data Acquisition

@ Unit: THARA2C. Refrigeration and Air Conditioning Unit

(one condenser (air) and two evaporators (water and air))

(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
L - From PLC (optional)

SPECIFICATIONS SUMMARY
ltems supplied as standard

Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution
to the elements in the real unit.

parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and th the third
one in the control software.

towsan

et

SENSORS

(® Cables and Accessories - Data Management
® Manuals o .
m—— -
( CONTROL ) PR o P

s | ™ st

PRACTICAL POSSIBILITIES

Determination of the inlet power, heat

© m » e m e A m % o w e
Lo

) o e

si2lo 570

produced and performance
coefficient. Water as heat source.

Cooling compressor, computer controlled. Air condenser, computer controlled. Water evaporator. Air evaporator, computer 2.~ Determination of the inlet power, heat
controlled. High pressure control. Coolant accumulation tank. Cooling filter. Expansion valve. Tank of division of the cooling produced and performance
liquid. 4 Manometers. 3 Ig?eefgﬂﬁirgﬁﬁfr Ozgg?r;sc?nucrgi.urves of
9 Temperc’rure_ sensors (4 sensors measure the cooling temperature, 2 sensors measure the water temperature and 3 sensors Thepuni’r it di?{eren’r il emel GuikE:
measure the air temperature). temperatures. Water as heat source.
2 Flow sensors: cooling flow sensor and water flow sensor (water evaporator). 4.- Preparation of performance curves of
2 Pressure sensors: cooling pressure sensor (compressor outlet) and cooling pressure sensor (compressor inlet). the unit with different inlet and outlet
Wattmeter. Enthalpy diagram of the refrigerant R134a. temperatures. Air as heat source.

@ THARA2C/CIB. Control Interface Box: 5.- Lay out of the steam compression CYQ'ﬁ
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous ’Irﬂ G-glc raml P—\l;i\/atnd co}r\npcf}rlson i
visualization in the computer of all parameters involved in the process. Coliﬁroﬂon of all sensors involved in the process. Real 6- L el efo ﬁ < e.)r %ero; ero spunrce.l
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered signals =~ ir?):]OdUioorcrr? f;_eﬁ cnc??:or% eéf;sc’onc\‘//f”ﬁ
to avoid external interferences. Real time control with flexibﬁify of modifications from the computer keyboard ot the the ideal cycle. Air as hec’rso%rce.
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of 7 _ Preparation of the performance curves

of the unit based on the properties of
the refrigerant and at different

condensation

and evaporation

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs. 8.-
@ THARA2C/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up to
250,000 data per second. It allows the registration of the alarms state ancﬁhe graphic representation in reorﬁme.
® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 85Kg.  Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/
THARA2C. pdfsS

% Non computer controlled version available too.

temperatures. Water as heat source.
Preparation of the performance curves
of the unit based on the properties of
the refrigerant and at different
condensation and evaporation
temperatures. Air as heat source.
Other possible practices:

9.- Temperature sensors calibration.
10.-Flow sensors calibration.

11.- Pressure sensors calibration.

12-30.- Practices with PLC.
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Refrigeratio

»General Refrigeration

THARLLC. Computer Controlled Refrigeration and Air Conditioning Unit (one condenser (water) and one evaporator (water)) K

(SCADA. EDIBON Computer Control System \

Data  Software for:
Acguisition = Computer Control
Boar - Data Acquisition

- Data Management

)

Control
Interface Box

(B Cables and Accessories
® Manuals

CONTROL
(Open Control + Multicontrol + Real Time Control)

@ Unit: THARLLC. Refrigeration and Air Conditioning Unit

- From COMPUTER (standard)
(one condenser (water) and one evaporator (water))

From PLC (optional)

SPECIFICATIONS SUMMARY
ltems supplied as standard

@THARLLC. Unit:
Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar
distribution to the elements in the real unit.

Cooling compressor, computer controlled. Water condenser. High pressure control. Coolant accumulation tank. Cooling
filter. Expansion valve. Tank of division of the cooling liquid. Water evaporator. 4 Manometers.

7 Temperature sensors (4 sensors measure the cooling temperature and 3 sensors measure the water temperature). 3 Flow
sensors: cooling flow sensor, water flow sensor (water condenser) and water flow sensor (water evaporator). 2 Pressure
sensors: cooling pressure sensor (compressor outlet) and cooling pressure sensor (compressor inlet). Wattmeter.

Enthalpy diagram of the refrigerant R134a.

@ THARLLC/CIB. Control Infergace Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization inthe computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time computer control with flexibility of modifications from the computer
keyboard of the parameters, at any moment during the process. Open control allowing modifications, at any moment and in
real time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface,
and the third one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ THARLLC/CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 75 Kg. Control Interface: 490x 330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/

THARLLC.pdf £

SENSORS

PRACTICAL POSSIBILITIES

1.- Determination of the inlet power, heat
produced and performance
coefficient. Water as heat source.

2.- Preparation of performance curves of
the unit with different inlet and outlet
temperatures. Water as heat source.

3.- Lay out of the steam compression cycle
in a diagram P-H and comparison with
the ideal cycle. Water as heat source.

4.- Preparation of the pefformance curves
of the unit based on the properties of
the refrigerant and at different
condensation and evaporation
temperatures. Water as heat source.

Other possible practices:

5.- Temperature sensors calibration.
6.- Flow sensors calibration.

7.- Pressure sensors calibration.
8-26.- Practices with PLC.

THARALC. Computer Controlled Refrigeration and Air Conditioning Unit (one condenser (air) and one evaporator (water)) %k

(SCADA. EDIBON Computer Control System \

Data  Software for:
Acaulsmon - Computer Control

oard - Data Acquisition
- Data Management

@®THARALC. Unit:
Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar
distribution to the elements in the real unit.
Cooling compressor, computer controlled. Air condenser, computer controlled. High pressure control. Coolant
accumulation tank. Cooling filter. Expansion valve. Water evaporator. Tank of division of the cooling liquid. 4 Manometers.
8 Temperature sensors (4 sensors for the cooling temperature, 2 sensors for water temperature and 2 sensors for the air
temperature). 2 Flow sensors (cooling flow sensor and water flow sensor). 2 Pressure sensors: cooling pressure sensor
(compressor outlet) and cooling pressure sensor (compressor inlet). Wattmeter.
Enthalpy diagram of the refrigerant R134a.

®@THARALC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of oTl sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time computer control with flexibility of modifications from the computer
keyboard of the parameters, at any moment during the process. Open control allowing modifications, at any moment and in
real time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface,
and the third one in the control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ THARALC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 75 Kg. Control Interface: 490x 330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/
THARALC.pdf ﬁ}

Control
Interface Box

(® Cables and Accessories
® Manuals

CONTROL

(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k - From PLC (optional)

@ Unit: THARALC. Refrigeration and Air Conditioning Unit

(one condenser (air) and one evaporator (wafer))

SPECIFICATIONS SUMMARY
ltems supplied as standard

% Non computer controlled version available too. Page 49

SENSORS
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PRACTICAL POSSIBILITIES

1.- Determination of the inlet power, heat
produced and performance
coefficient. Water as heat source.

2.- Preparation of performance curves of
the unit with different inlet and outlet
temperatures. Water as heat source.

3.- Lay out of the steam compression cycle
in a diagram P-H and comparison with
the ideal cycle. Water as heat source.

4.- Preparation of the performance curves
of the unit based on the properties of
the refrigerant and at different
condensation and evaporation
temperatures. Water as heat source.

5.- Energybalances.

Other possible practices:

6.- Temperature sensors calibration.

7.- Flow sensors calibration.

8.- Pressure sensors calibration.

9-27 .- Practices with PLC.
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»General Refrigeration

THARA2C/1. Computer Controlled Capacity Control Methods in Refrigeration

(SCADA. EDIBON Computer Control System \

Data  Software for:
Acguisition = Computer Control
Boar - Data Acquisition
- Data Management

)

Interface Box

(®) Cables and Accessories
® Manuals

~—_

5'
i
@ THARA2C/1. Unit:

Computer controlled unit for capacity control in refrigeration engineering. Various types of capacity control can be studied.

Anﬁcji)zedloluminium structure and panels in painted steel. Diagram in the front panel with similar distribution to the elements
inthe real unit.

Compressor with adjustable speed. Air condenser, computer controlled. High pressure control. Coolant accumulation tank.
Cooling filter. Expansion valve. Tank of division of the cooling liquid.

2 Insulated cooling chambers, each one with electric heater and air evaporator with 2 fans, (computer controlled).

One of the evaporators with additional defrosting Heater.

Manometers. Temperature sensors at: compressor outlet/inlet, condenser outlet, evaporators inlet, evaporators outlet.
Temperature sensor (room air). Pressure sensors. Pressure controller. Wattmeter.

Enthalpy diagram of the refrigerant R134a.

@THARA;%/] /CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of oYl sensors involved in the process. Rea
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time computer confrol with flexibility of modifications from the computer
keyboard of the parameters, at any moment during the process. Open control allowing modifications, at any moment and in
real time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface,
and the third one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ THARA2C/1/CCSOF. Computer (?onfrol+Du+a Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,008 data per second. It allows the registration of the alarms'state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 1100x 700 x 1100 mm. Weight: 100 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/

THARA2C-1.pdf 7

CONTROL

@ Unit: THARA2C/1. Capacity [
(Open Control + Multicontrol + Real Time Control)

Control Methods in

Refrigeration - From COMPUTER (standard)

From PLC (optional)

(Frontal view of
the evaporators)

SPECIFICATIONS SUMMARY
ltems supplied as standard

THARA2C/2. Computer Controlled Double Chamber Refrigerator Module

(SCADA. EDIBON Computer Control System \

Data  Software for:

Acau\smon - Computer Control
oard - Data Acquisition

- Data Management

)

Control
Interface Box
(® Cables and Accessories
® Manuals

~_
@ Unit: THALA2C/2. Double Chamber CONTROL

Refrigerator Module (Open Control + Multicontrol + Real Time Control)

- From COMPUTER (standard)

} \ - From PLC (optional)

(Detailed view ‘

of evaporators)
|
o)

SPECIFICATIONS SUMMARY

ltems supplied as standard

®THARA2C/2. Unit:
An(ﬁdizedloluminium structure and panels in painted steel. Diagram in the front panel with similar distribution to the elements
in the real unit.
Compressor, computer controlled. Air condenser, computer controlled. High pressure control. Coolant accumulation tank.
Cooling filter. Expansion valve. Tank of division of the cooling liquid.
2 Closed cooling chambers, each one with electric heater and air evaporator (computer controlled). Manometers. 3
expansion elements: 2 expansion valves and capillary tube.
Temperature sensors. Pressure sensors. Pressure controller. Wattmeter.
Enthalpy diagram of the refrigerant R134a.

@THARA2C/2/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of oTl sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time computer control with flexibility of modifications from the computer
keyboard of the parameters, at any moment during the process. Open control allowing modifications, at any moment and in
real time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface,
and the third one in the control software.

(@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ THARA2C/2/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 1000 x 600 x 1000 mm. Weight: 70Kg. ~ Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/

THARA2C-2.pdf
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LAl Refrigeration

PRACTICAL POSSIBILITIES

Study of refrigerant circuit with two
evaporators.

Determination of the inlet power,
produced heat and performance
coefficient. Air as heat source.

Effect of the compressor speed on the
system cooling capacity.

Preparation of performances curves
of the unit at different inlet and outlet
temperatures. Air as a heat source.
Study of various types of capacity
regulation via temperature.

Lay out of the steam compression cycle
in a diagram P-H and comparison with
the ideal cycle. Air as heat source.
Preparation of the performance curves
of the unit based on the properties of
the refrigerant and at different
condensation and evaporation
temperatures. Air as heat source.

Other possible practices:

8.-
9.-

Temperature sensors calibration.
Pressure sensors calibration.

10-28.- Practices with PLC.

PRACTICAL POSSIBILITIES

Familiarisation with a cooling system
and its main components.
Determination of the inlet power,
produced heat and performance
coefficient. Air as heat source.

Series and parallel operation of an
evaporator.

Cyclic process on the p-h state
diagram.

Preparation of performances curves
of Tﬁe unit at difFerent inlet and outlet
temperatures. Air as a heat source.
Faultfinding and simulation.

Lay out of the steam compression cycle
in a diagram P-H and comparison with
the ideal cycle. Air as heat source.
Familiarisation with various expansion
elements:

Capillary tube. Expansion valve.
Preparation of the performance curves
of the unit based on the properties of
the refrigerant and at different
condensation and evaporation
temperatures. Air as heat source.

10.- Effects of a cooling load.
Other possible practices:
11.-Temperature sensors calibration.

12.

- Pressure sensors calibration.

13-31.- Practices with PLC.


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/THARA2C-1.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/THARA2C-2.pdf
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»General Refrigeration

THALAC/1. Computer Controlled Multiple Compressor Refrigeration Control
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SPECIFICATIONS SUMMARY
ltems supplied as standard

CONTROL e
[ (Open Control + Multicontrol + Real Time Control) ] s Oures “’)
@®THALAC/1. Unit:

From COMPUTER (standard)
- From PLC (optional)
Refrigeration unit for the demonstration of the combined operation of compressors. The multiple compressor refrigeration
control unit has the goal of introducing the student into the complex world of installing heat pumps, as well as the study and
calculation of the characteristic operating parameters of the unit in relation to the environmental demands (heat,
temperature, refrigeroﬁon, etc.).
Anodized aluminium structure and panels in painted steel. Diagram in the front panel.
3 Cooling compressors, computer controlled. This compound system is controlled so that individual compressor can be
switched gepending on the performance. Water condenser. Coolant accumulation tank. Cooling filter. Expansion valve.
Airevaporator, computer controlled. Tank of division of the cooling liquid. 2 Low and 2 High pressure manometers.
High pressure control: Pressure switch.
8 Temperature sensors type in different points in the unit. 2 Flow sensors: cooling flow sensor and water flow sensor
condenser). 2 Pressure sensors: high pressure sensor and low pressure sensor.
ower measurement form the computer (PC). Enthalpy diagram of the refrigerant R134a.

®@THALAC/1/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of oYl sensors involved in the process. Rea
time curves represenfm[i)on. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time computer confrol with flexibility of modifications from the computer
keyboard of the parameters, at any moment during the process. Open control allowing modifications, at any moment and in
real time, of parameters involved in the process.% safety levels: mechanical in the unit, electronic in the control interface,
and the third one in the control software.

@ DAB. Data Acquisition Board:

C| Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:

250KS/s. 2 Anolog outputs. 24 Digital Inputs/Outputs.

@ THALAC/1/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,008 data per second. It allows the registration of the alarms state and the graphic representation in real time.

Cables and Accessories, for normal operation.
©® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 1000 x 600 x 600 mm. Weight: 100Kg.  Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/
THALAC-1.pdf

TCPISC. Computer Controlled Cooling Plant with Ice Store

(SCADA. EDIBON Computer Control System \

% Lh i
2 Data  Software for:
\me%%?:'emB‘ox Acquisition = Computer Control
Board - Data Acquisition
() Cables and Accessories - Data Management
® Manuals

CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
\ - From PLC (optional) j

@ Unit: TCPISC. Cooling Plant with Ice Store SPECIFICATIONS SUMMARY

ltems supplied as standard

@TCPISC. Unit:
Cooling plant at teaching and industrial level, with modular design, and computer controlled. Plant with ice store, wet
cooling tower and dry cooler.

Anodized aluminium and steel structures. Main metallic elements in stainless steel. Diagram in the front panel.

The different units (modules) connected with hoses. Refrigeration circuit (condenser, evaporator, compressor) and pumps.
Wet cooling tower. Dry cooler. Using valves different operating modes can be configured. Ice tank. Liquid tank. High
pressure control. Manometers. Temperature sensors. Flow sensors. Pressure sensors. Wattmeter. Refrigerant R134a.
Connecting hoses.

@ TCPISC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time computer control with flexibility of modifications from the computer
keyboard of the parameters, at any moment during the process. Open control allowing modifications, at any moment and in
real time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface,
and the third one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TCPISC/CCSOF Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/
TCPISC.pdf b 51
age

PRACTICAL POSSIBILITIES

1.- Combined operation of compressors:
Power measurement.
Comparison of the energy for
operating individual compressor and
multiple compressors.

2.- Cyclic process onthe p-h state diagram.

3.- Determination of the inlet power, heat
produced and performance coefficient.
Airas heat source.

4.- Preparation of performance curves of
the unit with diﬁeren’r inlet and outlet
temperatures. Air as heat source.

5.- Lay out of the steam compression cycle
in a diagram P-H and comparison with
the ideal cycle. Air as heat source.

6.- Effect of refrigerant supercooling.

7.- Effect of the airflow rate on the
condenser performance.

8.- Preparation of the performance curves
of fﬁe unit based on the properties of the
refrigerant and at different condensation
and evaporation temperatures. Air as
heatsource.

9.- Energy balances.

Other possible practices:

10.- Temperature sensors calibration.

11.-Flow sensors calibration.

12.-Pressure sensors calibration.

13-31.- Practices with PLC.

PRACTICAL POSSIBILITIES

Thermodynamics investigation of a
refrigerohon process on a p-h state
diagram.

2.- Energy balances.

3.- Determination of the refrigerating
capacity.

4.- Determination of the coefficient of
erformance.

5.- Determination of the process
arameters.

6.- Eundion of the elements in a cyclic
Erocess.

7.- Function of an ice store.

8.- Performance of an ice store.

9.- Function and performance of a

cooling tower.
10.-Demonstration of a batch cooling

and batch heating process.
11 .—Masrs' balance. Use of psychrometric
charts.

12.-Comparison of dry cooling
performance with evaporative cooling
under the same load conditions.

13.- Investigation flow and batch processes.

14.-Performance curves.

15.-Investigation of cooling processes.

Other possible practices:

16.-Temperature sensors calibration.

17.-Flow sensors calibration.

18.-Pressure sensors calibration.

19-37.- Practices with PLC.

www.edibon.com
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http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/THALAC-1.pdf
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»Special Refrigeration

TPVC. Computer Controlled Vortex Tube Refrigerator Unit

( SCADA. EDIBON Computer Control System \

Data  Software for:
\mec,f‘?,?g"éox Acguisition -~ Computer Control
Boar - Data Acquisition
(® Cables and Accessories - Data Management
® Manuals

PID CONTROL

(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k - From PLC (optional)

@ Unit: TPVC. Vortex Tube Refrigerator Unit

SPECIFICATIONS SUMMARY
ltems supplied as standard

)
@ TPVC. Unit:

Unit for use with compressed air or other suitable gas. Bench top unit. Anodized aluminium structure and panels in painted
steel. Diagram in the front panel with similar distribution to the elements in the real unit.
Vortex tube, rated at 300 I./min. at 700kN m? approx. Pressure regulator and filter, to supply clean and pressure stable air.
Heat exchanger: concentric tube, contra flow. 2 valves for isolation and balance. Flow sensors, for cold air and hot air.
Temperature sensors. Pressure sensor. Control valves.

@TPVC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled.
Simultaneous visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in
the process. Real time curves representation. All the actuators’ values can be changed at any time from the
keyboard. Shield and filtered signals to avoid external interferences. Real time PID control with flexibility of modifications
from the computer keyboard of the PID parameters, at any moment during the process. Open control allowing
modifications, at any moment and in real time, of parameters involved in the process. 3 safety levels: mechanical in the unit,
electronicin the control interface, and the third one in the control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TPVC/CCSOF PID Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) = Unit: 700 x 400 x 800 mm. Weight: 50Kg.  Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/
TPVC.pdf

TPCC. Computer Controlled Contact Plate Freezer

LAl Refrigeration

PRACTICAL POSSIBILITIES

1.- Demonstration of the ability to
produce hot and cold air from a
device with no moving parts.

2.- Production of performance curves
for a vortex tube with variation of
inlet pressure.

3.- Production of performance curves
for a vortex tube with variation of hot
and cold gas ratios.

4.- Production of performance curves
for a vortex tube with variation of gas
(it available).

5.- Determination of refrigerating effect
and comparison of this with the
estimated power needed to drive the
compressor.

6.- Sensors calibration.

7-25.- Practices with PLC.

edib@

D Cxntrd st
Mt S

( SCADA. EDIBON Computer Control System \

CONTACT PLATE FREEZER, COMPUTER CONTROLLED

TPCC

Dot Software for:
Control ’ of
Acguisition - Computer Control
Interface Box Board - mopAcqu\smor\
(® Cobles and Accessories - Data Management
® Manuals f
£
( CONTROL R
it (Open Control + Multicontrol + Real Time Control)
@ Unit: TPCC. Contact Plate Freezer < P COMPUTER (endord)
k(From PLC (optional) p,

ltems supplied as standard

@ TPCC. Unit:
The TPCC unit has as aim to introduce the students to quick freezing processes, to their advantages compared with
conventional freezing processes, as well as to proceed to the study of the thermodynamic process, through which such
freezing is obtained. Basically, this unit is made up of a refrigeration circuit. The unit has been designed to observe the
thermodynamic changes occured during the process, for a given coolant, allowing the study of the refrigeration cycle.
Anodized aluminium structure. Diagram in the front panel with similar distribution to the elements in the real unit. Coolant
compressor. Air condenser. High pressure control. Coolant accumulation tank. Expansion valve. Four-way valve.
Evaporator-freezer, with two freezing plates of 180 mm x 280 mm. Plate temperature (both plates): <-35°C.

8 Temperature sensors: 2 temperature sensors (temperature measurement of the coolant) and é temperature sensors
(temperature measurement of the food). 2 Manometers. Enthalpy diagram of the coolant R404a.

@ TPCC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modhyicotions from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

3@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TPCC /CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unit is supplied with 8 manuals.

Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 90Kg.  Control Interface: 490x 330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/
TPCC.pdf

Page 52

PRACTICAL POSSIBILITIES

1.- Study of industrial freezing process.

2.- Study of food preservation.

3.- Study the effect of freezing on food.

4.- Investigate the effect on the freezing
process of parameters such as the
shape of the product, portion size,
the packaging, efc.

5.- To evaluate the difference between
fast freezing and domestic freezing.

6.- Freezing rates.

7.- Study of fast freezing vs slow
freezing.

8.- Temperature sensing.

9.- Taste and texture assessments.

10.-Study of the deep-freezing process
effect: structural.

11.-Study of the deep-freezing process
effect: compositional.

12.-Study of the deep-freezing process
effect: sensorial.

13.-Study of the thermal process.

14.-Study the effect of the temperature
on bacteria.

15.-Quality control.

16.-Quality assurance.

17.-Freezing curves analysis.

18.-Links with Physics (refrigeration) and
with Biology (food structure).

Other possible practices:

19.-Sensors calibration.

20-38.- Practices with PLC.


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/TPVC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/TPCC.pdf

Refrigeratio

TEVC. Computer Controlled Ventilation Trainer

»Special Refrigeration

( SCADA. EDIBON Computer Control System \

®
Data

trol C oftware for:
\nVe%zrc\er%ox Acguisifion - Computer Control
oard - Data Acquisition

- Data Management
(® Cables and Accessories

® Moanuals
- CONTROL
" " . (Open Control + Multicontrol + Real Time Control)
@ Unit:TEVC. Ventilation Trainer - From COMPUTER (standard)
k- From PLC (optional) ]

SPECIFICATIONS SUMMARY
ltems supplied as standard

@ TEVC. Unit:
This ventilation training unit enables students to study basic airflow and fluid mechanics as well as process of commissioning
and balancing a multiducted air distribution system.

Metallic structure. Diagram in the front panel with similar distribution to the elements in the real unit.

Variable speed centrifugal fan, computer controlled. Rectangular air intake and filter holder.

The fan discharges into a 200 mm diameter steel duct and this connects to distribution ductwork. Connections and ductwork
are manufactured in steel and may be connected in different forms. The ductwork is supported from air distribution isolation
mounts hung on steel pedestals linked towether.

Neé:essiry components are supplied with the unit to enable parallel branch and line balancing experiments to be
undertaken.

Air power supply points are provide that may be balanced on the assembled unit to supply a range of airflows. Pressure
sensors. Flow sensors. Pitot static tube.

®@ TEVC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals fo avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and th the third
one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up fo:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TEVC/CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real fime.

® Cables and Accessories, for normal operation.

® Manuals: This unit is supplied with 8 manuals.

Dimensions (approx.) =Unit: 10000 x 3000 x 2000 mm. Weight: 300 Kg. Control Interface: 490x330x 310 mm. Weight: 10Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/

10.-

PRACTICAL POSSIBILITIES

Examination of typical components,
fabrication, insfcIYofion and assembly
techniques used in air handling
systems.
Investigation of pressure losses in
beds, branches, changes of section
and over straight lengths of duct,
together with the variation in pressure
drop with velocit}/.
Measurement ot air flow rate using
pitot-static traverse, orifice pressure
ditferential and anemometer
methods.
Examination of standard types of
panelan bo? filters and their pressure
drop againstface velocity.
Determination of the “k” factor for
the pressure loss of the above
components in each particular
configuration.
Invesfigation of the fan pressure and
volume flow characterisfics at various
supply voltages.
Balancing of air flow distribution in a
series or two branch parallel
distribution system using either main
amper or fan speed flow control.
Allows an additional parallel branch
and two diffusers to be investigated.
Addition of the ductwork leakage test
set allows students to carry out
commissioning leak testing on the
above components.
Allows an additional tee branch and
two diffusers to be investigated.

11.-Sensors calibration.

12-30.- Practices with PLC.

Heating

EACC. Computer Controlled Hot Water Production and Heating Teaching Unit

( SCADA. EDIBON Computer Control System \

Data Software for:
Control aa oftware fo
Acguisition - Computer Control
Inferface Box oard - Data F;3\cqmsiri<)n
(® Cables and Accessories - Data Management
® Manuals
[ CONTROL ]
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
@ Unit: EACC. Hot Water Production and K - From PLC (optional) j
Heating Teaching Unit
SPECIFICATIONS SUMMARY
@EACC. Unit: ltems supplied as standard
This unit has as objectives: to produce hot water heating and similar uses; hot water production for a sanitary use, industrial

use, etc.
Anodized aluminium structure. Diagram in the front panel with similar distribution to the elements in the real unit.
In order to make it easier, and being given that the process can be exhaustively analysed, we will just produce hot water
maximum up to 95°C. The unit has a f%el ortable deposit, burner, boiler with exchanger, accumulator and hot water exit.
The whole system is computer controlled Tﬁrough a control interface, which controls the following parameters: fuel control
(consumpfione), smokes temperature, boiler temperature, sanitary water temperature, heating wafer temperature, net water
temperature, burner aspiration pressure, quantity of CO, and Cg.
Automatic burner for 25,000 Kcal/h. Acceleration pump. Stainless steel accumulator of 140 |. Three ways engine motorized
valve. Sheet chimney. Closed expansion deposit. Sensors of temperature, pressure and flow.

@EACC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

@DAB. Data Acquisition Board:
PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250K$/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@EACC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of Tﬁe alarms'state and the graphic representation in real time.

Cables and Accessories, for normal operation.

©Manuals: This unit is supplied with 8 manuals.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heating/

EACC pdf )

Page 53

10.

PRACTICAL POSSIBILITIES

Determination of the flow and fuel
consumption.

Determination of the boiler’s
temperature.

Determination of the heating water
exittemperature.

Determination of the sanitary water
exittemperature.

Determination of the net water exit
temperature.

Determination of the burner
aspiration pressure.

Energy balance of the heating
circuit.

Energy balance of the sanitary water
circuit.

Influence of the aspiration pressure
inthe efficiency.

-Variation of the exhaust gases, in
function of the combustion quality.

Other possible practices:

11.
12-

-Sensors calibration.
30.- Practices with PLC.

www.edibon.com
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http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/refrigeration/TEVC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heating/EACC.pdf

(X Heat Pumps

THIBAR22C. Computer Controlled Heat Pump + Air Conditioning + Refrigeration Unit, with Cycle Inversion Valve
(two condensers (water and air) and two evaporators (water and air))sk

»General Heat Pumps

SENSORS
sl sl
(SCADA. EDIBON Computer Control System \ 12 0 e
sals salo
slo salo
w500 oo
<
sl
wale xal
[ER———
Sofh f
el Acgggnon ()Cévrg;giA';rComrol =
- Data Acquisifion .
(® Cables and Accessories - Dota Management e
® Moanuals [ AV
P—
CONTROL Ry ¢ e
@ Unit: THIBAR22C. Heat Pump + Air Condifioning + Refrigeration R SmTER (romaonaye! * Recl Time Contrel) IS i ancoNTROL
Unit, with Cycle Inversion Valve (two condensers (water and air) \ - From PLC (optional) } - T
and fwo evaporators (water and air)) — 7 S S
i]mnm;nmwml w0
P on’ e
SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES

ltems supplied as standard

@®THIBAR22C. Unit:
Bench-top unit.
Anodized aluminium structure and panels in painted steel.
Diagram in the front panel with similar distribution to the elements in the real unit. 2.- Determination of the inlet power, produced heat and performance
Cooling compressor, computer controlled. coefficient. Air as heat source. (Water-air heat pump).

1.- Determination of the inlet power, heat produced and performance
coefficient. Water as heat source. (Water-water heat pump).

Air condenser, computer controlled. 3.- Determination of the inlet power, produced heat and performance
Water condenser. coefficient. Air as heat source. (Air-air heat pump).

High pressure con1r9|. 4.- Determination of the inlet power, heat produced and performance
Coolant accumulation tank. coefficient. Water as heat source. (Air- water heat pump).
Coolingfilter.

5.- Preparation of performance curves of the heat pump with different
inlet and outlet femperatures. Water as heat source. (Water-water
heat pump).

Tank of division of the cooling liquid.
Expansion valve.

Water evaporator.

Air evaporator, computer controlled
4 Manometers.

6.- Preparation of performance curves of the heat pump at different
inlet and outlet temperatures. Air as a heat source. (Water-air heat

10 Temperature sensors (4 sensors measure the cooling temperature, 3 sensors measure the pump).
water temperature, 3 sensors measure the airtemperature): 7.- Preparation of performance curves of the heat pump with different
Temperature sensor, J type (compressor outlet). inlet and outlet temperatures. Water as heat source. (Air-water heat

Temperature sensor, J type (condenser outlet/ evaporatorinlet). pump).

Temperature sensor, J type (evaporator inlet/ condenser outlet). 8.- Preparation of the performance curves of the heat pump with
Temperature sensor, J type (compressor inlet). different inlet and outlet temperatures. Air as heat source. (Air-air
Temperature sensor, J type (waterinlet). heat pump).

(
(
(
(
Temperature sensor, Jtype EcondenserouTIef/evoporofor). 9.- Lay out of the steam compression cycle in a diagram P-H and
(
(
(

Temperature sensor, J type (evaporator outlet/ condenser). comparison with the ideal cycle. Water as heat source. (Water-
Temperature sensor, J type (room air). water heat pump).

Temperature sensor, J type (condenser outlet/ evaporator).

Temperature sensor, 1 type (evaporator outlet/ condenser). 10.-Lay out of the steam compression cycle in a diagram P-H and

3 Flow sensors: comparison with the ideal cycle. Air as heat source. (Water-air heat
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Cooling flow sensor. P
Water flow sensor (water condenser). 11.-Lay out of the steam compression cycle in a diagram P-H and
Water flow sensor (water evaporator). comparison with the ideal cycle. Water as heat source. (Air-water
2 Pressure sensors: heat pump).
Cooling pressure sensor (compressor outlet). 12.-Lay out of the steam compression cycle in a diagram P-H and
Cooling pressure sensor (compressor inlet). comparison with the ideal cycle. Air as heat source. (Air-air heat
Wattmeter. pump).
Cycle Inversion valve. 4-way valve. 13.-Preparation of the performance curves of the heat pump based on
Enthalpy diagram of the refrigerant R134a. the properties of the refrigerant and at different condensation and
@ THIBAR22C/CIB. Control Interface Box: evaporation temperatures. Water as heat source. (Water-water
With process diagram in the front panel. The unit control elements are permanently computer heat pump).

controlled. Simultaneous visualization in the computer of all parameters involved in the
process. Calibration of all sensors involved in the process. Real time curves representation. All
the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from
the computer keyboard of the parameters, at any moment during the process. Open control
allowing modifications, at any moment and in real time, of parameters involved in the
process. 3 safety levels: mechanical inthe unit, electronic in the control interface, and the third
one inthe control software.

14.-Preparation of the performance curves of the heat pump based on
the properties of the refrigerant and at different condensation and
evaporation temperatures. Air as heat source. (Water-air heat
pump).

15.-Preparation of the performance curves of the heat pump based on
the properties of the refrigerant and at different condensation and
evaporation temperatures. Water as heat source. (Air-water heat

@ DAB. Data Acquisition Board: pump).
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog 16.-Preparation of the performance curves of the heat pump based on
inputs. Sampling rate up to: 250 KS/s . 2 Analog outputs. 24 Digital Inputs/Outputs. the properties of the refrigerant and at different condensation and
@ THIBAR22C/CCSOF. Computer Control + Data Acquisition + Data Management evaporation temperatures. Air as heat source. (Air- air heat pump).
Software: 17 .- Practices with cycle inversion.

Flexible, open and multicontrol software. Management, processing, comparison and storage
of data. Sampling velocity up to 250,000 data per second. It allows the registration of the
alarms state and the graphic representation in real time. 18.-Temperature sensors calibration.
® Cables and Accessories, for normal operation. 19.-Flow sensors calibration.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) = Unit: 200 x 600 x 500 mm. Weight: 100 Kg. L
Control Interface: 490x330x 310 mm. Weight: 10 Kg. 21.-Pressuresensors calibration.

More information in: www.edibon.com/products/catalogues/en/units/ 22-40.- Practices with PLC.
thermodynamicsthermotechnics/heatpumps/THIBAR22C.pdf 5

Other possible practices:

20.-Refrigerant flow sensor.

Other available Unit:

THIBAR44C. Computer Controlled Heat Pump + Air Conditioning + Refrigeration Unit, with Cycle Inversion Valve
(four condensers (two of water and two of air) and four evaporators (two of water and two of air)) 5k

% Non computer controlled version available too. Page 54
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»General Heat Pumps
THB22C. Computer Controlled Heat Pump Unit (two condensers (water and air) and two evaporators (water and air)) 5

Software for:
~Computer Control
- Data Acquisition

- Dota Management

Data
Inferface Box Acguisition

(B Cables and Accessories

® Manuals
CONTROL )
N N (O Ce | + Multi | + Real Ti Ce 1)
® Unit: THB22C. Heat Pump Unit (two condensers (water and air) R PUTER (romaonaye! + Recl Time Control)
and two evaporators (water and air)) - From PLC (optional) )

SPECIFICATIONS SUMMARY

ltems supplied as standard

@®THB22C. Unit:
Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the
ront panel with similar distribution fo the elements in the real unit.
Cooling compressor, computer controlled. Air condenser, computer controlled.
Water condenser. High pressure control. Coolant accumulation tank. Cooling filter.
Expansion valve. Water evaporator. Air evaporator, computer controlled. Tank o
division of the cooling liquid. 4 Manometers.
10 Temperature sensors (4 sensors measure the cooling temperature, 3 sensors
measure the water temperature and 3 sensors measure the air temperature). 3 Flow
sensors: cooling flow sensor, water flow sensor (water condenser) and water flow
sensor (water evaporator). 2 Pressure sensors: cooling pressure sensor (compressor
outlet) and cooling pressure sensor (compressor inlet]. Wattmeter.
Enthalpy diagram of the ref;ifgeron’r 134a.

@THB22€/CIB. Control Interface Box:
With process dioﬁmm in the front panel. The unit control elements are [Dermonenﬂy
gom[oufer controlled. Simultaneous visualization in the computer of all parameters
involved in the process. Calibration of all sensors involved in the process. Real time
curves representation. All the actuators” values can be changed at any time from the
keyboard. Shield and filtered si?nols to avoid external interferences. Real time
control with flexibility of modifications from the coméaufer keyboard of the
parameters, at any moment during the process. Open control allowing
modifications, at any moment and in real time, of parameters involved in the
process. 3 satety levels: mechanical in the unit, electronic in the control interface,
and th the third one in the control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition Natjonal Instruments board fo be placed in a comﬁ)ufer slot.

16 Analog inputs. Sampling rate up to: 250 KS/s. 2 Analog outputs. 24 Digital
In UTS/OUTé)U s.
@THB22C/CCSOF. Computer Control+Data Acquisition+Data Management

Software:
Flexible, open and multicontrol software. Monogemenf, processing, comparison
and storage of data. Sampling velocity up to 250,000 data per second. It allows the
registration of the alarms state and the graphic representation in real time.
® Cables and Accessories, for normal operation.
©® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) = Unit: 900 x 600 x 500 mm. Weight: 1 OOVK\;;.
A . Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/
thermodynamicsthermotechnics/heatpumps/THB22C.pdf Xy

THB2LC. Computer Controlled Heat Pump Unit (two condensers (water and air) and one evaporator (water)) 3k

SCADA. EDIBON Computer Control System \

Data  Sofiware for.
wecd‘gl'g"g‘ox Acguisition = Computer Control
oard - Data Acquisition

(® Cables and Accessories - Data Management

® Manuals

( SCADA. EDIBON Computer Control System \

SENSORS

s =14 08
5120 e

I

= |

PRACTICAL POSSIBILITIES

1.- Determination of the inlff power,
or

)
.

11.- Lay out of the steam compression cycle

ea} produced and performance in a diagram P-H and comparison wit
coefficient. Water as heat source. the idea (ﬂ/cle. Water as heat source.
ater-water heat pump). (Air-water heat pump).

2.- Determingtion of the inlet power,  12.-Lay out of the steam compression
produced heat and  performance cycle in a Ad|oﬁrqm P-H “anc
coefficient. Air as heat source. comparison with the ideal cycle. Air
Woter—glrheo?pump). ) as heat source. (Air-air heat pump).

3.- Determination of the inlet power, 13.-Preparation of the performance
produced heat and performance

urves of the heat pymp based on
the prcgy?mes of the refrigerant
and at different condensation and
evaporation temperatures. Water
as heat source. (Water-water heat

coefficient. Air as heat source. (Air-
airheat pump).
4.- Determingtion of the inlet power,
eaf produced and performance
coefficient. Water as heat source. Bump.
Air- water heat pump). 14.-Preparation %f the performance
5.- Preparation of performance curves of urves of the heat pump based on
the heat pump with different inlet and the properties of the refrigerant an
outlet temperatures. Water as heat at different condensation and
source. (Water-water heat pump). evaporation temperatyres. Air as
6.- Prepgrcﬁon Ie} per‘form' ce curves heat source. (Wo’rer—mrheo’r pump).
of the heat pump at different inlet ]5.—Preporaﬁ%n of the performance
and outlet temperatures. Air as a curves offf ehecﬂpump%osed onthe
heat pump. (Water-air heat pump). pr Perﬁes of the refrigerant and af
7.- Preﬂaraﬁon of performance curves difterent condensation and
of the heat Pump with different inlet evaporation femperatures. Water as
and outlet temperatures. Water as eat source. (Air-water heat pump).
eat source. (Air-water heat pump). 16.-Preparation of the performance
8.- Preparation of the performance curves of the heat pump based on
curves of the heat pump with different the properties of the refrigerant
inlet and outlet temperatures. Air as and at different condensation and
eatsource. (Air-air heat pump). evaporation temperatures. Air_as
9.- Layoutofthe steam compression cycle eat source. (Air-air heat pump).
ina diagram P-H and comparisonwith ~ Other possible practices:
the '* ed C;/C ﬁ V¥01er as heat source. 1 7 .- Temperature sensors calibration.
10 mooi?gﬁﬁésfzgneigrabression oyde 18.-Water flow sensors calibration.
in a diagram P-H and comparison with 19.-Refrigerant flow sensor.
i 20.-Pressure sensors calibration.

the ideal cycle. Air as heat source.
(Wofer-oirhéo’rpump). 21-39.- Practices with PLC.

— R T
e w1 |as

i e

CONTROL D — i~
(Open Control + Multicontrol + Real Time Control) b iy ]
- —— o
@ Unit: [THBZLCaHe)ci Pdump Unit (Qwoco(ndenifvs 9 i > EI A;?‘v-é\;‘ B
(water and air) and one evaporator (water)
SIPECIF|CAT|I.OJ’\IS SUMIc\iAAEiY PRACTICAL POSSIBILITIES
P tems supplied as standar - .

@®THB2LC. Unit: ) - o . . 1.- Determingtion of the inlet power, heat produced
Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel. and performance coefficient. Water as heat
Cooling compressor, computer controlled. Water condenser. Air condenser, computer controlled. Water source. (Water-water heat pump).
evaporator. High pressure control. Coolant accumulation tank. Cooling filter. Expansion valve. Tank of 2.- Determingtion of the inlet power, heat produced

division of the cooling liquid. 4 Manometers.

9 Temperature sensors (4 sensors measure the cooling temperature, 3 sensors measure the water
temperatures and 2 sensors measure the air temperature). 3 Flow sensors: cooling flow sensor, water flow 3.
sensor (water condenser) and water flow sensor (water evaporator). 2 Pressure sensors: cooling pressure sensor

(compressor outlet) and cooling pressure sensor (compressor in?et). Wattmeter.
Enthalpy diagram of the refrigerantR134a.
®@THB2LC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. 5
Simultaneous visualization in the computer of all parameters involved in the process. -
sensors involved in the process. Real time curves representation. All the actuators’ values can be changed at

any time from the keyboard. Shield and filtered signals to avoid external interferences. Real time control with 6.-
flexibility of modifications from the computer keyboard of the parameters, at any moment during the process. ’
Open control allowing modifications, at any moment and in real time, of parameters involved in the process.

3 safety levels: mechanical in the unit, electronic in the control interface, and the third one in the control 7.

software.
@DAB. Data Acquisition Board:

PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs.

Sampling rate up to: 250 KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@THB2LC/CCSOF. Computer Control+Data Acquisition+Data Management Software: 8.-
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the

graphic representation in real time.
®Cables and Accessories, for normal operation.
®Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) = Unit: 200 x 600 x 500 mm. Weight: 85 Kg.
Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics

and performance coefficient. Water as heat
source. (Air-water heat pump).

Preparation of performance curves of the heat
me with different inlet and outlet temperatures.
ater as heat source. (Water-water hea’r]!)ump)A
4.- Preparation of performance curves of the heat
me with different inlet and outlet temperatures.

ater as heat source. (Air-water heat pump).
Lay out of the steam compression cycle in a
diagram P-H and comparison with the ideal cycle.
Wafer as heat source. (vaer—woter heat pUmp{
Lay out of the steam compression cycle in a
diagram P-H and comparison with the ideal cycle.
Wafer as heat source. (Air-water heat pump).
Preparation of the performance curves of the heat
pump based on the properties of the refrigerant
and at different condensation and evaporation
temperatures. Water as heat source. (Water-water
heat pump).
Preparation of the performance curves of the heat
pump based on the properties of the refrigerant
and at different condensation and evaporation
temperatures. Water as heat source. (Air-water
heat pump).
Other possible practices:
9.- Temperature sensors calibration.
10.-Flow sensors calibration.
11.-Pressure sensors calibration.
12-30.- Practices with PLC.

alibration of all

heatpumps/THB2LC.pdf

% Non computer controlled version available too.

Page 55
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http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/THB22C.pdf
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(X Heat Pumps

»General Heat Pumps
THBL2C. Computer Controlled Heat Pump Unit (one condenser (water) and two evaporators (water and air)) 3%

= — - SRR s
S P~ SCADA. EDIBON Computer Control System - [ 5= . % P > g
» \ w éTQJL‘ T I P
i == G EH
v | =
o o T
Interface Box Board iBZEPA‘ﬁZL.S.ﬁZ'J" — n\» " ~
(® Cables and Accessories - Dafa Management ez 8
® Manuals - el o=
. ; CONTROL e L2 by
@ Unit: [Twi?e%ocn dﬂig'g’j‘;g‘?#ﬂ;'&;;fﬂ”g?fﬁ' (Open Control + Multicontrol + Real Time Control) aussg ] Sl
- From COMPUTER (standard) - R
- From PLC (optional) ) S, R TTT—— Lo ;
K & i
SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES
. ltems supplied as standard
@®THBL2C. Unit: 1.- Determination of the inlet power,
Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution heat produced and performance
tothe elements in the real unit coefficient. Wo’rer{cs heat source.

. y ) . 2.- Determination of the inlet power,
Cooling compressor, computer controlled. Water condenser. Air evaporator, computer controlled. Water evaporator. High heat produced and perforr’%once’
pressure control. Coolant accumulation tank. Cooling filter. Expansion valve. Tank of division of the cooling liquid. 4 coefficient. Air as heat source.
Manometers. 3.- Preparation of performance curves
9 Temperature sensors (4 sensors measure the cooling temperature, 3 sensors measure the water temperature and 2 sensors of the heat pump with different inlet

and outlet temperatures. Water as

THBA2C. Computer Controlled Heat Pump Unit (one condenser (air) and two evaporators (water and air)) %k

SENSORS

(SCADA. EDIBON Computer Control System \ -y W ns
sale e

sal  wel
sales  sae

()]
(%)
omm
= .
i measure the airtemperature). heat source
rs] 3 Flow sensors: cooling flow sensor, water flow sensor (water condenser) and water flow sensor (water evaporator). 2 Pressure 4 _ Preparation o performance curves of
@ sensors: cooling pressure sensor (compressor outlet) and cooling pressure sensor (compressor inlet). the heat pump with different inlet and
- Wattmeter. Enthalpy diagram of the refrigerant R134a. outlettemperatures. Air as heat source.
[} @THBL2C/CIB. Control Interface Box: S e fircHien campieEnerds
E With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous theidea cycle.Wo’reroshegisource.
- visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real 6.- Layoutofthe steam compression cycle
) time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered signals in a diagram P-H and comparison with
-~ to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the theidea (_:yc|e.A}rashheoisorL$rce.
= parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of 7. E[Jeregsmgop . Oeoﬁ Surﬁg cz]rsn;ongﬁ
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third one the pr.ofer”es of the refrigerant and
“ in the control software. at different condensation and
®DAB. Data Acquisition Board: evaporation temperatures. Water as
] PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250 heat source.
.! KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs fs Preparahforlwq Ohf the per‘Lormgnce
: : : curves of the heat pump based on
E @THBL2C/CCSOF. Computer Control+Data Acquisition+Data Management Software: the ple]JJeﬁies o Theprefr?geront ool
o Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up at difterent condensation and
c to 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time. ﬁ\ég?gggfr'gen temperatures. Air as
®Cables and Accessories, for normal operation. Oth - ot
. er possible practices:
% ®Manuals: This unitis supplied with 8 manuals. 9. Te%perofu’:e sensors calibration.
Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 85Kg.  Control Interface: 490 x 330 x 310 mm. Weight: 10Kg. 10.-Flow sensors calibration.
(o] . N . . . . 11.-Pressure sensors calibration.
E %%{géng?%uilon in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/ 12-30.- Practices with PLC.
.p
S
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Control
Interface Box

Software for:
- Computer Control
- Data Acquisition

(® Cables and Accessories - Data Management

® Manuals
p

a
Acguisition
Boord

CONTROL ) =
(Open Control + Multicontrol + Real Time Control) G
@ Unit: THBA2C. Heat Pump Unit (one condenser (air) and Trrom e topionap eer) S
two evaporators (water and air)) - > ; o D)
SIPEOHCATI'O('!\‘S SUMI&/\AEY PRACTICAL POSSIBILITIES
. tems supplied as standar L )
@®THBA2C. Unit: 1.- Determination of the inlet power,
Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar heat produced and performance
distribution to the elements in the real unit. coefficient. Water as heat source.

2.- Determination of the inlet power,
heat produced and performance
coefficient. Air as heat source.

Cooling compressor, computer controlled. Air condenser, computer controlled. High pressure control. Coolant
accumulation tank. Cooling filter. Expansion valve. Water evaporator. Air evaporator, computer controlled. Tank of division

of the cooling liquid. 4 Manometers. 3.- Preparation of performance curves of the
9 Temperature sensors (4 sensors measure the cooling temperature, 2 sensors measure the water temperature and 3 sensors heat pump with different inlet and outlet
measure the air temperature). 2 Flow sensors: cooling flow sensor and water flow sensor (water evaporator). 2 Pressure temperatures. Water as heatsource.

sensors: cooling pressure sensor (compressor outlet) and cooling pressure sensor (compressor inlet). Wattmeter. 4.- Preparatfion of pgrformance curves of
Enthalpy diagram of the refrigerant R134a. the heat pump with different inlet and
®THBA2C/CIB.C | Interf Box: outlettemperatures. Airas heat source.
: /CIB. ontrol Interface Box: ] ) 5.- Lay out of the steam compression cycle
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous in a diagram P-H and comparison with

visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. theideal cycle. Water as heat source.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered 6.- Layoutofthesteam compression cycle
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the in a diagram P-H and comparison with

: : o : . theideal cycle. Airas heat source.

parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of 7. p o ofthe perf ¢
ters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third o S eEEn e i P O ClE
parame P : Y : ’ ' the heat pump based on the properties of
one inthe control software. the refrigerant and at different
@DAB. Data Acquisition Board: condensation and evaporation

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: temperatures. Wateras heatsource.

250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs. 8.- fg:ﬂggﬁonrgﬂggs@@nmgncrg cunes g{
@THBA2C/CCSOF. Computer Control+Data Acquisition+Data Management Software: i rii:]e’r)am | 0? gifferen‘r

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up condensation and evaporation

to 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time. ‘rempergfures.Airgs heatsource.
®Cables and Accessories, for normal operation. Other possible practices:

®Manuals: This unitis supplied with 8 manuals. 9.- Temperature sensors calibration.
10.- Flow sensors calibration.

Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 85 Kg.  Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg. 11 - Pressure sensors calibration.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/ 12-30.- Practices with PLC.
THBA2C.pdf§ )

% Non computer controlled version available too. Page 56
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THBLLC. Computer Controlled Heat Pump Unit (one condenser (water) and one evaporator (water)) 3k
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Data Software for:
Acquisition - Computer Control
oard - Data Acquisifion

- Data Management
() Cables and Accessories

Interface Box

® Manuals p———— ‘,,
PNTROL X rebhat - Ao
@ Unit: THBLLC. Heat Pump Unit (one condenser R COMPUTER (stdardy | el Time Conteel = seea
(water) and one evaporator (warter) k - From PLC (optional) ] == |
i 5
SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES

ltems supplied as standard

@THBLLC. Unit:

Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution
to the elements in the real unit.

Cooling compressor, computer controlled. Water condenser. High pressure control. Coolant accumulation tank. Cooling
filter. Expansion valve. Water evaporator. Tank of division of the cooling liquid. 4 Manometers. 2.- Preparation of pefformance curves of
7 Temperature sensors (4 sensors measure the cooling temperature and 3 sensors measure the water temperature). the heat pump with different inlet and
3 Flow sensors: cooling flow sensor, water flow sensor (water condenser) and water flow sensor (water evaporator). 2
Pressure sensors: cooling pressure sensor (compressor outlet) and cooling pressure sensor (compressor inlet). Wattmeter.

- Defermination of the inlet power, heat
produced and performance coefficient.
Water as heat source.

outlet temperatures. Water as heat

Enthalpy diagram of the refrigerant R134a. souree.

@THBLLC/CIB. Control Interface Box: 3.- Lay out of the steam compression cycle
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous in a diagram P-H and comparison with
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real theideal cycle. Water as heat source.

time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered )
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the 4.~ Preparation of the performance curves

parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of of the heat pump based on the
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and th the third properties of the refrigerant and at
one in the control software. different condensation and evaporation
@ DAB. Data Acquisition Board: temperatures. Water as heat source.
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: . .
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs. Other possible practices:
@THBLI_.C/CCSOF. Comppfer Control+Data Acquisiﬁon+Dufq Manugemgnf Software: A A 5. Temperature sensors calibration.
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time. 6.- Flow sensors calibration.
® Cables and Accessories, for normal operation. o
® Manuals: This unitis supplied with 8 manuals. 7.- Pressure sensors calibration.

Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 75 Kg. Control Interface: 490x330x 310 mm. Weight: 10 Kg. 8-26.- Practices with PLC.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/
THBLLC.pdf

THBALC. Computer Controlled Heat Pump Unit (one condenser (air) and one evaporator (water)) 3k

SENSORS

w0 14 00
520 w10

(SCADA. EDIBON Computer Control System \ L’ '—w D]’:“" Z 2

(]
o
=
=
%]
()
-
o
€
=
()
i =
=
o3
v
g
€
O
c
>
e
o
€
=
()
i =
=
I.
(o)

st '
7 e a40 £
e o | Yot ss0s s

- rwysre (our]
= ] » =

Data Software for:
uisition - Computer Control
oard - Data Acquisition

~ Data Management

Control
Inferface Box Ac

(® Cables and Accessories

® Manudls P
CONTROL o=
= 2 (Open Control + Multicontrol + Real Time Control) Getiort =3 <]
- From COMPUTER (standard]
@ Unit: THBALC. Heclt(Pumg Unit (one condenser (air) and \[me FLC (optonep T or ] j
one evaporator (water)
SPEClFICATIIO(Ij\IS SUMI\é\AIEY PRACTICAL POSSIBILITIES
. ltems supplied as standar

(THBALC. Unit: 1.- Determination of the inlet power, heat
Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution produced and performance coefficient.

to the elements in the real unit.
Cooling compressor, computer controlled. Air condenser, computer controlled. High pressure control. Coolant
accumulation tank. Cooling filter. Expansion valve. Water evaporator. Tank of division of the cooling liquid. 4 Manometers. 2.

Water as heat source.

Preparation of performance curves of

8 Temperature sensors (4 sensors measure the cooling temperature, 2 sensors measure the water temperature and 2 sensors the heat pump with different inlet and

measure the airtemperature). ) outlet temperatures. Water as heat

2 Flow sensors: cooling flow sensor and water flow sensor. 2 Pressure sensors: cooling pressure sensor (compressor OIS

outlet) and cooling pressure sensor (compressor inlet). Wattmeter. ’

Enthalpy diagram of the refrigerantR134a. 3.- Lay out of the steam compression cycle
®@THBALC/CIB. Control Interface Box: in a diagram P-H and comparison with

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous the ideal cycle. Water as heat source.

visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real )
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered ~ 4.- Preparation of the performance curves

signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the of the heat pump based on the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of properties of the refrigerant and at
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and th the third different condensation and evaporation

one in the control software.
@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: ~ 5.- Energy balances.
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs. Oth ibl -
@THBALC/CCSOF. Computer Control+Data Acquisition+Data Management Software: tiner pesstslio prasiess:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up  6.- Temperature sensors calibration.
to0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real fime. o
® Cables and Accessories, for normal operation. 7.- Flow sensors calibration.
© Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 75 Kg. Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/ 9-27 .- Practices with PLC.

% Non computer controlled version available too. Page 57

temperatures. Water as heat source.

8.- Pressure sensors calibration.

www.edibon.com


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/THBLLC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/THBALC.pdf
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»General Heat Pumps

Software for
- Computer Control
- Data Acquisition

(® Cables and Accessories - Data Management

® Monuals

Control

acDate
cquisition
Interface Box Boord

CONTROL )
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)

@Unit: THdBZAC. Heat Pur(np”Unn (iwo condensers (water and air) - From PLC (optional) )
and one evaporator (air
SPECIFICATIONS SUMMARY
@®THB2AC. Unit: ltems supplied as standard

Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar
distribution to the elements in the real unit.
Cooling compressor, computer controlled. Air condenser, computer controlled. Water condenser. Air evaporator, computer
controlled. High pressure control. Coolant accumulation tank. Cooling filter. Expansion valve. Tank of division of the
cooling liquid. 4 Manometers.
9 Temperature sensors (4 sensors measure the cooling temperature, 2 sensors measure the water temperature and 3 sensors
measure the air temperature).
2 Flow sensors: cooling flow sensor and water flow sensor (water condenser). 2 Pressure sensors: cooling pressure sensor
(compressor outlet) and cooling pressure sensor (compressor inlet).
Wattmeter.
Enthalpy diagram of the refrigerant R134a.

@THB2AC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

(®DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@THB2AC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

®Cables and Accessories, for normal operation.

®Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 85 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/
THB2AC.pdf

THBLAC. Computer Controlled Heat Pump Unit (one condenser (water) and one evaporator (air)) %k

THB2AC. Computer Controlled Heat Pump Unit (two condensers (water and air) and one evaporator (air)) 5k

(X Heat Pumps

 SENSORS

s mel

PRACTICAL POSSIBILITIE

1.- Defermination of the inlet power, heat
produced and performance coefticient.
Air as heat source. (Water-air heat pump).

2.- Determination of the inlet power, heat
produced and performance coefficient.
Airas heat source. (Air-airheat pump).

3.- Preparation of performance curves of
the heat pump with different inlet and
outlet temperatures. Air as heat
source. (Water-air heat pump).

4.- Preparation of performance curves of
the heat pump at different inlet and
outlet temperatures. Air as heat
source. (Air-air heat pump).

5.- Lay out of the steam compression cycle
in a diagram P-H and comparison with
the ideal cycle. Air as heat source.
(Water-air heat pump).

6.- Lay out of the steam compression cycle
in a diagram P-H and comparison with
the idea? cycle. Air as heat source. (Air-
airheat pump).

7.- Preparation of the performance curves of
the heat pump based on the properties of
the refrigerant and at different
condensation and evaporation
temperatures. Airas heat source. (Water-
airheat pump).

8.- Preparation ot the performance curves of
the heat pump based on the properties of
the reﬁigercn’r and at different
condensation and evaporation
temperatures. Air as heat source. (Air- air
heat pump).

Other possible practices:

9.- Temperature sensors calibration.

10.-Flow sensors calibration.

11.-Pressure sensors calibration.

12-30.- Practices with PLC.

( SCADA. EDIBON Computer Control System \

Data  Software for:
\me%i’,ig"éox ACguismon “Computer Control
oard - Data Acquisition
- Data Management

(® Cables and Accessories

® Manuals
— CONTROL
(Open Control + Multicontrol + Real Time Control)
@Unit: THBLAC. Heat Pump Unit (one condenser - From COMPUTER (standard)
(water) and one evaporafor (air) k From PLC (optional) j

SPECIFICATIONS SUMMARY
@THBLAC. Unit: ltems supplied as standard

Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution
tothe elements in the real unit.
Cooling compressor, computer controlled. Water condenser. High pressure control. Coolant accumulation tank. Cooling
filter. Expansion valve. Air evaporator, computer controlled. Tank of division of the cooling liquid. 4 Manometers.
8 Temperature sensors (4 sensors measure the cooling temperature, 2 sensors measure the water temperature and 2 sensors
measure the airtemperature).
2 Flow sensors: cooling flow sensor and water flow sensor (water condenser). 2 Pressure sensors: cooling pressure sensor
(compressor outlet) and cooling pressure sensor (compressor inlet). Wattmeter.
Enthalpy diagram of the refrigerant R134a.

@THBLA(?/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Rea
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with ﬂexibﬁify of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and th the third
one in the control software.

@ DAB. Data Acquisition Board:
PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250 KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@THBLAC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,008 data persecond. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 75Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/

THBLAC.pdf €

% Non computer controlled version available too. Page 58
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PRACTICAL POSSIBILITIES

Determination of the inlet power, heat
produced and performance
coefficient. Air as heat source.

2.- Preparation of performance curves of
the heat pump with different inlet and
outlettemperatures. Air as heat source.

3.- Lay out of the steam compression cycle
in a diagram P-H and comparison with
the ideal cycle. Air as heat source.

4.- Preparation of the performance curves
of the heat pump based on the
properties of the refrigerant and at
different condensation and evaporation
temperatures. Air as heat source.

5.- Energybalances.

Other possible practices:

6.- Temperature sensors calibration.
7.- Flow sensors calibration.

8.- Pressure sensors calibration.

9-27 .- Practices with PLC.


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/THB2AC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/THBLAC.pdf
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»General Heat Pumps

THBAAC. Computer Controlled Heat Pump Unit (one condenser (air) and one evaporator (air)) K

( SCADA. EDIBON Computer Control System \

Dota  Sofiware for:
o) Acguiition. ~'Compuer Conrol
oard - Data Acquisition

~ Data Management

(® Cables and Accessories

® Manuals
CoN e i
(Open Control + Multicontrol + Real Time Control) oo o
@ Unit: THBAAC. Heat Pump Unit (one condenser (air) and - From COMPUTER (standard) P |
one evaporator (air) k - From PLC (optional) j
=

SPECIFICATIONS SUMMARY
ltems supplied as standard

@THBAAC. Unit:
Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution
to the elements in the real unit.
Cooling compressor, computer controlled. Air condenser, computer controlled. High pressure control. Coolant
accumulation tank. Cooling filter. Expansion valve. Tank of division of the cooling liquid. Air evaporator, computer
controlled. 4 Manometers.
7 Temperature sensors (4 sensors measure the cooling temperature and 3 sensors measure the air temperature). Flow
sensor. 2 Pressure sensors: cooling pressure sensor (compressor outlet) and cooling pressure sensor (compressor inlet).
Wattmeter. Enthalpy diagram of the refrigerant R134a.

@THBAAC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of oYl sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibﬁify of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, o
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and th the third
one in the control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@THBAAC/CCSOF. Computer Control +E§)cia Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

©® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 75Kg. Control Interface: 490x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/
THBAAC.pdf >

»Special Heat Pumps
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PRACTICAL POSSIBILITIES

1.- Determination of the inlet power,
produced heat and performance
coefficient. Air as heat source.

2.- Preparation of performances curves of
the heat pump at different inlet and
outlettemperatures. Airas a heat pump.

3.- Lay out of the steam compression cycle
in a diagram P-H and comparison with
the ideal cycle. Airas heat source.

4.- Preparation of the performance curves
of the heat pump based on the
properties of the refrigerant and at
different condensation and evaporation
temperatures. Air as heat source.

Other possible practices:

5.- Temperature sensors calibration.
6.- Flow sensor calibration.

7.- Pressure sensors calibration.

8-26.- Practices with PLC.

TBTC. Computer Controlled Thermo-Electric Heat Pump 9

( SCADA. EDIBON Computer Control System \

Daia_ EDIBON Software for:
Acguisiion  ~ Computer Control

- Data Acquisition

- Dato Management

Control
Interface Box

(® Cables and Accessories
® Manuals

PID CONTROL

(Open Control + Multicontrol + Real Time Control)

- From COMPUTER (standard)

k - From PLC (optional) j

COMPUTER CONTROLLED THERMO-ELECTRIC HEAY PUMP
Bomba de Caler Termoelécica, Controloda desde Computedar (1)

SCADA

SENSORS
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SPECIFICATIONS SUMMARY
ltems supplied as standard

@ TBTC. Unit:
The Thermo-Electric Heat Pump (TBTC) allows the study of different phenomena in which heat and electricity take place
(Thermoelectricity). Some of them are the Peltier effect, the Thomson or Lenz effect and the Seebeck effect. The application of
the Peltier effect as a refrigeration method can also be studied. We will be able to carry out with this unit the study and use of a
Peltier element as a heat pump and for the refrigeration.

Anodized aluminium structure and panels in painted steel. Diagram in the front panel.

Thermoelectric module-Peltier device mounted over two sides.

Eleclfric heating resistance on the cold side of the module, covered by a thermally insulated conductor made of stainless
steel.

Heatsink and a fan on the hot side of the module. They are placed inside an insulated box.

Heat transfer rate up to 89W.

Heating resistance (100W, 230V), computer controlled. Fan, computer controlled. Airflow regulation. Heatsink.
Energy/power supply to the thermoelectric module, computer controlled, mounted internally. (Power supply of 12V). Polarity
reverser.

5 Temperature sensors at different points, to measure the temperature in the hot side, in the cold side and the environment
temperature. Sensors to measure voltage, current and power related to the power supply to the thermoelectric module.
Measurement of the voltage generofedgby the thermoelectric module.

@ TBTC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals fo avoid external interferences. Real time PID control with flexi%ilif of modifications from the computer keyboard o
the PID parameters, at any moment during the process. Open control Gl}fowing modifications, at any moment and in real
time, of parameters involved in the process. 3 satety levels: mechanical in the unit, electronic in the control interface, and the
third one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TBTC/CCSOF.PID %ompufer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to2 0,008 data persecond. It allows the registration of the alarms state and the graphic representation in real fime.

Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) = Unit: 500 x 400 x 550 mm. Weight: 20Kg.  Control Interface: 490x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/
TBTC.pdf ¥
% Non computer controlled version available too. Page 59

PRACTICAL POSSIBILITIES

1.- Investigation of the effects upon the
surface temperature of either face of
the module with increasing power
supply (Peltier Effect).

2.- Investigation of the effect upon heat
transfer of reversing the polarity of
the power supply (Thomson or Lenz
Effect).

3.- Investigation of the variation in open
circuit voltage across the module
due to the variation in surface
temperature difference (Seebeck
Effect).

4.- Estimation of the module's efficiency
coefficient acting as refrigerator
(Cop).

5.- Energy balance.
Other possible practices:
6.- Sensors calibration.

7-25.- Practices with PLC.

www.edibon.com
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http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/THBAAC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/TBTC.pdf
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»Special Heat Pumps

TBCF. Bomb Calorimeter Set for Testing Calorific Value of Fuels

i

SPECIFICATIONS SUMMARY

The TBCF has been designed for the accurate determination of the
calorific value of liquid and solid hydrocarbons and other fuels.
The unit is self contained with the control unit housed in an instrument
case.
Calorimeter fortesting calorific value of fuels, including:
Main metallic elements in stainless steel.
Diagram in the front panel with similar distribution to the elements in
the real unit.
Bomb.
Calorimeter vessel.
Double walled outer vessel.
Electric stirrer gear.
Combined motor control and ignition unit.
Beckman thermometer.
Charging unit with pressure gauges.
Two Vitreosil and one nickel crucibles.
Reel of Nichrome wire.
Charging unitfurnised with pressure gauges.
Cables and accessories, for normal operation.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 500 x 400 x 1000 mm. Weight: 40 Kg.

More information in: www.edibon.com/products/catalogues/en/

units/thermodynamicsthermotechnics/heatpumps/TBCE pdf D

Page 60

w
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(X Heat Pumps

PRACTICAL POSSIBILITIES

To calculate amount of electric energy
for heat capacity measurement.

Perform experiments to measure
heats of reactions.

To calculate the heats of reactions
from experimental results.

To calculate internal energies of
reactions from bomb calorimeter
experiments.

To calculate enthalpies of reactions
from bomb calorimetry experiments.


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatpumps/TBCF.pdf
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»General Air Conditioning
TAAC. Computer Controlled Air Conditioning Laboratory Unit %k
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Dato  Software for:
Acguisition ~Computer Control
oar - Data Acquisition
- Data Management

@TAAC. Unit:
This unit has as objective to introduce the student in the world of the air conditioning installations, as well as to study and
determine the good parameters for the unit operation in function of the environmental demands (humidity, heat,
temperature and refrigeration, etc).
Diagram in the front panel with similar distribution to the elements in the real unit. Tunnel of 300 x 300 x 1600 mm., made in
stainless steel with 2 windows of 200 x 300 mm. to visualize the tunnel inside. 2 Electrical heating resistances (computer
controlled): one of 2000W (Pre—heofer) to the inlet of the evaporator and other of 1000 W (re-heater) to the outlet of the
evaporator. 4 Hygrometers placed along the tunnel, formed each one by 2 temperature sensors 'gwefcm dry bulb). Fan, with
speed control from computer. Evaporator. Compressor. Condenser unit. High-pressure cut-out. Filter dryer.
Sensorsincluded:
Flow meter and refrigerant flow sensor. Temperature (11): 4 dry bulb, 4 wet bulb, 1 inlet of the evaporator, 1 outlet of the
evaporator, 1 outlet of the condenser. Pressure (3): 1 sensor (outlet of the condenser), 1 sensor (inlet of the condenser), 1
differential sensor (measure of flow). 1 bourdon manometer [outlet of the condenser), 1 bourdon manometer (inlet of the
evaporator), 1 bourdon manometer (outlet of the evaporator).
Psychometric chartand Enthal y diagram of R134a.
@TAAC/CIB. Control Interface Box:
With [orocess diagram in the front panel. The unit control elements oreéaermonemly computer controlled. Simultaneous
visualization in the computer of all ]poromefers involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time PID control with flexibility of modifications from the computer keyboard of
the PID parameters, at any moment during the process. Open control olYowing modifications, at any moment and in real
time, of parametersinvolved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the
third one in the control software.
@DAB. Data Acquisition Board:
PCl Data oc%uisiﬂon National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 nolo%oufpufs. 24 Digital InBufs/Ou?pu.fs...
@TAAC/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:
Flexible 08en and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
10 250,000 data per second. It allows the registration ot the alarms state and the graphic representation in real time.
Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 1600x 570 x 1500 mm. Weight: 200 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
uircondiﬁoninq/TAAC.pdfgi}

Control
Interface Box
(® Cables and Accessories
® Manudls
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PID CONTROL

s I fom w sram
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k - From PLC (optional)
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PRACTICAL POSSIBILITIES

@ Unit: TAAC. Air Conditioning Laboratory Unit

i

SPECIFICATIONS SUMMARY
ltems supplied as standard

Demonstration of the processes and

components used in heating, cooling,

humidification, de-humidification of an

airstream.

Obtaining of the steam generator

efficiency curve.

Energy balance in the steam generator.

Efficiency determination of the

reheating resistance.
reheating effect in an air conditioning

installation.

Dehumidification process study.

Material balance in the evaporator.

Energy balance in the evaporator.

.- Re-heat effect.

10.-Experimental determination of the
air specific heating capacity.

Other possible practices:

11.-Psychrometric chart.

12.-Example of the air properties
determination.

13.-Usage of psychrometric chart.

14.-Determination of the ai

15.-Temperature sensors calibration.

16.- Pressure sensors calibration.

17.-Determination of a PWM controller
adjustment parameters.

18.- Properties of the Refrigerant R134a.

19.-Enthalpy-Pressure diagram for the
refrigerantR134a.

20-38.- Practice with PLC.
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TARC. Computer Controlled Recirculating Air Conditioning Unit %k
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Data  Software for:

Acgulsmor\ - Computer Control
oard - Data Acquisition

- Data Management

)

Conirol
Interface Box

(®) Cables and Accessories
® Manuals

PID CONTROL

(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
\- From PLC (optional)

@ Unit: TARC.
Recirculating Air
Conditioning Unit

Bonomow s ow &
e ()

PRACTICAL POSSIBILITIES

Demonstration of the

SPECIFICATIONS SUMMARY

@TARC. Unit: ltems supplied as standard

1.- processes of air

This unit has as objective to infroduce the student in the world of the air conditioning installations, as well as to s}udﬁond heating, cooling, humidification, de-
determine the good parameters for the unit operation in function of the environmental demands (humidity, heat, humid%fcc’rion recirculating and mixing
temperature and refrigeration, etc). It allows to work with recirculaing air and fresh air modes. z % :

.- Efficiency defermination of the preheating

Diagram in the front panel with similar distribution to the elements inthe real unit.

resistance.
Tunnel made in stainless steel of 300 x 300 x 4000 mm., in which there has been installed 4 windows of 200 x 300 mm. _ Preheati flect i i fttom
to visualize the tunnel inside. 2 Electrical heating resistances, computer controlled: one of 2000W (pre-heater) at the irfsemﬂ%ﬁg%e <) 17 e eil” @engliaring

inlet of the evaporator and other of 1000W (re-heater) at the outlet of the evaporator. Axial fan, with speed control from

co;n ‘LlJffer.dEvoporomr. Condenser unit, composed by: compressor, computer controlled, condenser. High-pressure cut-

out. Filter dryer.

Sensorsincluded:
Flow meter and refrigerant flow sensor. 5 Hygrometers, placed along the tunnel, formed each one by 2 temperature
sensors gwei and dry bulb). 3 of Temperature in the refrigeration circuit: 1 temperature sensor (evaporator inlet), 1
temperature sensor (evaporator outlet) and 1 temperature sensor (condenser outlet). 4 of Pressure: hi%h pressure
sensor (condenser outlet), low pressure sensor (condenser in efI), very low pressure sensor O-1 water inch., very low
pressure sensor O-1 waterinch. 3 Bourdon manometers: two of 10 bar and one of 25 bar.

With the trapdoor we can adjust the percenmg';{e of recirculating air.

Psychrometric chart and Enthalpy diagram of R134a.

De-humidification process study.

Material balance in the evaporator.

Energy balance in the evaporator.

Re-heat effect.

Dehumidification process study recirculating

air.

- Experimental determination of the air
Slfedﬁc heating capacity. )

0.-Demonstration of recirculating and the

"adiabatic" mixing of two air streams at

different states.

= 9 @NpOEs @ Y

@TARC/CIB. Control Interface Box:

®

2 )
@TARC/CCSOF.PID

With process diagram in the front panel. The unit control elements are permanently computer controlled.
Simultaneous visualization in the computer of all parameters involved in the process. Calibration of all sensors involve
in the process. Real time curves representation. All the actuators’ values can be changed at any fime from the
keyboard. Shield and filtered signals to avoid external interferences. Real time PID control with flexibility of modifications
rom the computer keyboard ‘of the PID parameters, at any moment during the process. Open control allowing
modifications, at any moment and in real time, of parameters involved in the process. 3 safety levels: mechanical in the
unit, electronic in the control interface, and the third one in the control software.

DAB. Data Acquisition Board:
PCl Data cc%uisi‘rion National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:

50KS/s. 2 nolo%oufpufs. 24 Digital InBufs/Oufpu_Ts_..

omputer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
10 250,000 data per second. It allows the registration of the alarms state and the graphic representation in realtime.

Cables and Accessories, for normal operation.

Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.)= Unit: 2100x 1100 x 1700 mm. Weight: 250 Kg. Control Interface: 490 x 450 x 470 mm. Weight: 20 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
airconditioning/TARC.pdf 7

% Non computer controlled version available too.

Page 61

11.-lt enables the condensate formed during de-
umidification to be compared with™ that
expected from the change of air properties
acrossthe evaporator.
2.-Comparison of the heat transfer at the
boiler with the enthalpy increase of the air
during steam injection.
13.-Obtaining of the steam generator
efficiency curve.
14 .- Energy balance in the steam generator.
Other possible practices:
15.-Sensors calibration.
6.- Psychrometric chart.
17.-Determination of the airflow.
18.-Example of the air properties determination.
19.-Usage of ps¥chromefrric chart.
20.-Properties of the Refrigerant R134a.
1.-Enthalpy-Pressure di
refrigerant R134a.
22-40.- Practice with PLC.

iagram for the

www.edibon.com


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/TAAC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/TARC.pdf
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»General Air Conditioning

28 Air Conditioning

TAAUC. Computer Controlled Automobile Air Conditioning Trainer %

( SCADA. EDIBON Computer Control System \

Data Software for:
et Acguisition = Computer Control
Board - Dota Acquisition
(®Cables and Accessories - Data Management
. ©® Manuals St 10
ST
@ Unit: TAAUC. Automobile Air Conditioning Trainer CONTROL
(Open Control + Multicontrol + Real Time Control) Smrdure 53 {
- From COMPUTER (standard) =
k - From PLC (optional) j Skt ‘

SPECIFICATIONS SUMMARY
ltems supplied as standard

@TAAUC. Unit:

The automobile ajr conditioning unit (TAAUC) introduces the student into the world of the air conditioning installations, as
well as allows studying and determining the optimum parameters for the unit functioning with re?ards to the basic functions
of an automobile. Anodized aluminium'structure and panels in painted steel. Diagram inthe fronf panel.
2 Fans with speed control by comEuier‘ Condenser. Compressor, computer controlled. Filter. Electrical engine with speed
control by computer. Evaporator. Expansion valve. Refrigerant tank. Sensors: 5 temperature sensors, 2 absolute pressure
sensors and flow sensor(refrigerant). Automobile control panel (including in the control interface box). Ventilation motors
visualization (including in the control interface box). Enthalpy diagram R134a.

@TAAUC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all ]poramefers involved in the process. Calibration of all sensors involved in the process.
Real fime curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals fo avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

(®DAB. Data Acquisition Board:

PCI Data acquisjtion National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250 KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@TAAUC/CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management ﬁrocessing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration ofthe alarms state and the graphic representation in real time.
®Cables and Accessories, for normal operation.

@Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 1560x 860 x 760 mm. Weight: 100Kg. Control Interface: 490x 450 x 470 mm. Weight: 20 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
aircondiﬂoninq/TAAUC.pdf§i>
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514 tdemel Temperature: SENSORS

“ Tempsratura

nesml Yempeabire 1.5 £ i e
] 512 [Touem o

513 [ %

514 L85 s
a1 [ se
Fresare
S (36 b
2 [ b
Ferigecant How
e [ wh

Crculator  Blectric Fans

W e Wie ph wwo we we ma wm
e

PRACTICAL POSSIBILITIES

General use of the air conditioning:

Manual/Auto modes.

Cooling with and without internal

circulafion.

Speed of the automobile engine.

Cﬁ)oling in function of the radiator

fans.

Cooling in function the

automobile inlet fan.

Energy balance in the evaporator.

Matter balance in the evaporator.

Experimental defermination of the

s(,gecific calorific capacity of the air.
ptimum determination of the

parameters involved

conditioning process.

10.- Temperature sensors calibration.

11.- Absolute pressure sensors calibration.

Other possible practices:

12.-Use of a psychometric map.

13.-Properties of the coolant R134a.

14.-Er]ﬂ32|py diagram-pressure of the

a.
15-33.- Practices with PLC.

of

© NGy G AE N
g

in an air

THIBAR22C. Computer Controlled Heat Pump + Air Conditioning + Refrigeration Unit, with Cycle Inversion Valve

(two condensers (water and air) and two evaporators (water and air))sk

( SCADA. EDIBON Computer Control System \

°.5.83%

SENSORS

w70
5100

s o
sz 0
30

Data Software for:

Acgmsmon - Computer Control
oard - Data Acquisition

- Data Management|

Control
Interface Box

(® Cables and Accessories
® Moanuals

Songistosmnn )10
CONTROL R ot
(Open Control + Multicontrol + Real Time Control) ¢
@ Unit: THIBAR22C. Heat Pump + Air Conditioning +Refrigeration - From COMPUTER (standard) Canatomet 5T |
Unit, with Cycle Inversion Valve (wo condensers (water and air) k From PLC (optional) )
and two evaporators (water and air)) [owore |

SPECIFICATIONS SUMMARY

ltems supplied as standard

@THIBAR22C. Unit: 1.- Determination of the inlet power, heat

Bench-top unit. Anodized aluminium structure and panels in painted steel.
Diagram in the front panel with similar distribution to the elements in the real
unit.

produced and pertormance
coefficient. Water as heat source.
(Water-water heat pump).

Coolin? compressor, computer controlled. Air condenser, computer 2 - Determinafi f the inlet
controlled. Water condenser. High pressure control. Coolant accumulation = g 3”“"&“ 'ﬁ” o de '”g (PO
tank. Cooling filter. Tank of division of the cooling liquid. Expansion valve. proguced heat and periormance
Water evaporator. Air evaporator, computer controlled. 4 Manometers. coefficient. Air as heat source.
10 Temperature sensors (4 sensors measure the cooling temperature, 3 (Wofer-gwheofpump). )
sensors measure the water temperature and 3 sensors measure the air  3.- Defermination of the inlet power,
temperature). 3 Flow sensors: cooling flow sensor, water flow sensor (water produced heat and performance
condenser) and water flow sensor (water evaporator). 2 Pressure sensors: coefficient. Air as heat source. (Air-air
cooling pressure sensor (compressor outlet) and cooling pressure sensor eat pump).
(compressorinlet). Wattmeter. 4.- Determination of the inlet power, heat
Cycle Inversion valve. 4-way valve. Enthalpy diagram of the refrigerant R134a. produced and performance
@ THIBAR22C/CIB. Control Interface Box: coefficient. Water as heat source. (Air-
With process diagram in the front panel. The unit control elements are water heat pump).
permonentlr computer controlled.  Simultaneous  visualization “in  the 5.- Preparation of performance curves of
;oml;)ufe(o all parameters involved in the process. Calibration of all sensors " the heat pump with different inlet and
involved in the process. Real time curves representation. All the actuators’ outlef temperatures. Water as. heat
values can be changed at any time from the keyboard. Shield and filtere (Wpf tor heat )
signals to avoid exfernal inferferences. Real time control with flexibility of SSRGS, (NAREHETFATEIEF [N [P
modifications from the computer keyboard of the parameters, at any moment 6.- Preparation of performance curves of
during the process. Open control allowing modifications, at any moment and in the heat pump at different inlet and
real time, of parameters involved in the process. 3 safety levels: mechanical in outlet temperatures. Air as a heat
the unit, electronic in the control inferface, and the third one in the control source. (Water-air heat pump).
software. . 7.- Preparation of performance curves of
@ DAB. Data Acquisition Board: the heat pump with different inlet and
PCl Data acquisition National Instruments board to be gloced in a computer outlet temperatures. Water as heat
slot, 16 Analog inputs. Sampling rate up to: 250 KS/s. 2 Analog outputs. 24 source. (Air-water heat pump).
Digital Inputs/Qutputs. | . 8.- Preparation of the performance
@Lkélséggégéggysglirgompufer Control + Data Acquisition + Data curves of the heat pump with different
1 o ) inlet and outlet temperatures. Air as
Flexible, open and mulficontrol software. Management, processing, h N
comparison and storage of data. Sampling velocity up to 250,000 data per el . g, (A el e puml
second. It allows the  registration ofpthe alarms state and the graphic 9.- Lay out of the steam compression cycle

representation in real time.

in a diagram P-H and comparison with

the ideal cycle. Water as heat source.
(Water-water heat pump).

10.- Lay out of the steam compression cycle
in a diagram P-H and comparison wit
the ideal cycle. Air as heat source.
(Water-air heat pump).

® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) = Unit: 200 x 600 x 500 mm. Weight: 100 Kg.

Control Interface: 490x330x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/
thermodynamicsthermotechnics/airconditioning/THIBAR22C. pdf 7

% Non computer controlled version available too.
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11.-Lay out of the steam compression cycle

16.-Preparation of

ina dia%rom P-H and comparison with
the ideal cycle. Water as heat source.
(Air-water heat pump).

12.-Lay out of the steam compression cycle

in a diagram P-H and comparison with
the ideal cycle. Air as heat source. (Air-
air heat pump).

13.-Preparation of the performance curves

of the heat pump based on the
properties of the refrigerant and af

ifferent condensation and
evaporation temperatures. Water as
heat source. (Water-water heat pump).

14.-Preparation of the performance

curves of the heat pump based on the
properties of the refrigerant and at
different condensation and
evaporation temperatures. Air as heat
source. (Water-air heat pump).

15.-Preparation of the performance

curves of the heat pump based on the
properties of the refrigerant and at
different condensation and
evaporation temperatures. Water as
heat source. (Air-water heat pump).
the performance
curves of the heat pump based on the
properties of the refrigerant and at

ifferent condensation and
evaporation temperatures. Air as heat
source. (Air- air heat pump).

17.-Practices with cycle inversion.
Other possible practices:

18.-Temperature sensors calibration.
19.-Flow sensors calibration.
20.-Refrigerant flow sensor.

21 .-Pressure sensors calibration.

22-40.- Practices with PLC.


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/TAAUC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THIBAR22C.pdf
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»Applied Air Conditionin

THAAAC. Computer Controlled Air Conditioning Unit (one condenser (air) and one evaporator (air)) %

(SCADA. EDIBON Computer Control System \

Data  Sofiware for:

We%fg”c'g"éox Acgu'\smon ~Computer Control
oard - Data Acquisition

- Data Management

(® Cables and Accessories

® Manuals
————
CONTROL ) ——— . x=
it: i i i (Open Control + Multicontrol + Real Time Control) B
@ Unit: THAAAC. Air Conditioning Unit (one condenser (air) < ooy COMPUTER (standiord) T
and one evaporator (air] "
- From PLC (optional) D -

SPECIFICATIONS SUMMARY
ltems supplied as standard

@®THAAAC. Unit:
Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar
distribution to the elements in the real unit.

Cooling compressor, computer controlled. Air condenser, computer controlled. High pressure control. Coolant
accumulation tank. Cooling filter. Expansion valve. Tank of division of the cooling liquid. Air evaporator, computer
controlled. 4 Manometers.

7 Temperature sensors (4 sensors measure the cooling temperature and 3 sensors measure the air temperature).

Flow sensor. 2 Pressure sensors: cooling pressure sensor (compressor outlet) and cooling pressure sensor (compressor inlet).
Wattmeter. Enthalpy diagram of the refrigerant R134a.

@THAAAC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

@DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@THAAAC/CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

© Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 75Kg. Control Interface: 490x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/

airconditioning/THAAAC.pdf

1.-

Other possible practices:

5.-
6.-
7.-

8-26.- Practices with PLC.

THALAC. Computer Controlled Air Conditioning Unit (one condenser (water) and one evaporator (air)) %k

SENSORS
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RACTICAL POSSIBILITIES

Determination of the inlet power,
produced heat and performance
coefficient. Air as heat source.

Preparation of performances curves
of the unit at different inlet and outlet
temperatures. Air as a heat source.

Lay out of the steam compression
cycle in a diagram P-H and
comparison with the ideal cycle. Air
as heat source.

Preparation of the performance
curves of the unit based on the
properties of the refrigerant and at
different condensation and
evaporation temperatures. Air as
heat source.

Temperature sensors calibration.
Flow sensor calibration.

Pressure sensors calibration.

SCADA. EDIBON Computer Control System \

Data  Sofiware for:
Ineront Box Acqustion XSRS Control
Board - Data Acquisition
- Data Management

(® Cables and Accessories
® Manuals

— ~N Skt
: : - . CONTROL
@ Unit: THALAC. Air Conditioning Unit (Open Control + Multicontrol + Real Time Control) B |
(one condenser (water) and one evaporator (air)) - From COMPUTER (standard)
- From PLC (optional) ) @

SPECIFICATIONS SUMMARY

ltems supplied as standard

@®THALAC. Unit:
Bench-top unit. Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar
distribution to the elements in the real unit.

Cooling compressor, computer controlled. Water condenser. High pressure control. Coolant accumulation tank. Cooling
filter. Expansion valve. Air evaporator, computer controlled. Tank of division of the cooling liquid. 4 Manometers.

8 Temperature sensors (4 sensors measure the cooling temperature, 2 sensors measure the water temperature and 2 sensors
measure the airtemperature).

2 Flow sensors: cooling flow sensor and water flow sensor (water condenser). 2 Pressure sensors: cooling pressure sensor
(compressor outlet) and cooling pressure sensor (compressor inlet). Wattmeter. Enthalpy diagram of the refrigerant R134a.

@THALAC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

@DAB. Data Acquisition Board:

PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@THALAC/CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 75 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/

airconditioning/THALAC . pdf §S

% Non computer controlled version available too. Page 63

5.-
Other possible practices:
6.-
7.-
8.-
9-27 .- Practices with PLC.
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PRACTICAL POSSIBILITIES

Determination of the inlet power,
heat produced and performance
coefficient. Air as heat source.

Preparation of performance curves
of the unit with different inlet and
outlet temperatures. Air as heat
source.

Lay out of the steam compression
cycle in a diagram P-H and
comparison with the ideal cycle. Air
as heat source.

Preparation of the performance
curves of the unit based on the
properties of the refrigerant and at
different condensation and
evaporation temperatures. Air as
heat source.

Energy balances.
Temperature sensors calibration.

Flow sensors calibration.
Pressure sensors calibration.

www.edibon.com
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http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THAAAC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THALAC.pdf
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28 Air Conditioning
»Applied Air Conditioning

THA2AC. Computer Controlled Air Conditioning Unit (two condensers (water and air) and one evaporator (air))%k

SENSORS

s 74 100
52 lo 770
e o N
sslon  sane

O slamin
el Acquion SEMEE ol o
oard - Data Acquisifion N
(B Cables and Accessories - Data Management >
® Manuals J—
CONTROL ) e >
(Open Control + Multicontrol + Real Time Control) -
- From COMPUTER (standard) Gutara 51
Unit: THA2AC. Air Conditioning Unit (wo cond  From PLC (optional)
DUni: THAZAC Alr Condioring Uit s condensers 7 == T — 0 5
: & Bl
SPECIFICATIIO(;\IS SUMI(\i/\AléY PRACTICAL POSSIBILITIES
- ltems supplied as standar
@®THA2AC. Unit: : 1.- Determination of the inlet power,
Beﬁch—fop unit. Anodized olt{mir‘]ium structure gnd panelsin poinfgd steel. ' heat produced and performance
Diagram in the front panel with similar distribution to the elements in the real unit. coefficient. Air as heat source.
Cooling compressor, computer controlled. Air condenser, computer controlled. Water condenser. Air evaporator, computer
controlled. High pressure control. Coolant accumulation tank. Cooling filter. Expansion valve. Tank of division of the 2.- Preparation of performances curves
cooling liquid. 4 Manometers. of the unit whit different inlet and
9 Temperature sensors (4 sensors measure the cooling temperature, 2 sensors measure the water temperature and 3 sensors outlet temperatures. Air as a heat
measure the air temperature). source.

2 Flow sensors: cooling flow sensor and water flow sensor (water condenser). )

2 Pressure sensors: cooling pressure sensor (compressor outlet) and cooling pressure sensor (compressor inlet). 3.- Lay out of the steam compression

Wattmeter. cycle in a diagram P-H and

Enthalpy diagram of the refrigerant R134a. comparison with the ideal cycle. Air
@THA2AC/CIB. Control Interface Box: as heat source.

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous 4

visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.

Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered

signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the

parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of

parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third

one inthe control software. heat source.
@DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:

Preparation of the performance
curves of the unit based on the
properties of the refrigerant and at
different condensation and
evaporation temperatures. Air as

5.- Energy balances.

250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs. Other possible practices:
@THA2AC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up 6.- Temperature sensors calibration.

t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

®Cables and Accessories, for normal operation. 7.- Flowsensors calibration.

®Manuals: This unitis supplied with 8 manuals. 8- [FressuiessnsesclibmEiien.
Dimensions (approx.) =Unit: 900 x 600 x 500 mm. Weight: 85 Kg.  Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/ 9-27.- Practices with PLC.

airconditioning/THA2AC. pdf 7

THAR22C. Cog‘lpt);)f’ei‘r Controlled Refrigeration and Air Conditioning Unit (two condensers (water and air) and two evaporators (water
and air

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THAR22C. pdf )

THAR2LC. Computer Controlled Refrigeration and Air Conditioning Unit (two condensers (water and air) and one evaporator (water)) sk
More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THAR2LC. pdf ©

THARL2C. Computer Controlled Refrigeration and Air Conditioning Unit (one condenser (water) and two evaporators (water and air))jsk
More information in: www‘edibon‘com/products/catuquues/en/units/ihermodvnamicsthermoiechnics/aircondiﬁoninq/THARLZC‘Ddf§:}

THARA2C. Computer Controlled Refrigeration and Air Conditioning Unit (one condenser (air) and two evaporators (water and air)) %k

More information in: www‘edibon.com/producis/cuiaquues/en/uniis/ihermodvnumicsihermofechnics/uircondHioninq/THARAZC.pdf§D

THARLLC. Computer Controlled Refrigeration and Air Conditioning Unit (one condenser (water) and one evaporator (water)) 3

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THARLLC. pdf D

THARALC. Computer Controlled Refrigeration and Air Conditioning Unit (one condenser (air) and one evaporator (water)) %
More information in: www.edibon.com/products/ccﬂaloques[en/units/ihermodynumicsthermoiechnics/oircondiﬁoninq/THARALC.pdf@

% Non computer controlled version available too. Page 64


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THA2AC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THAR22C.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THAR2LC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THARL2C.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THARA2C.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THARLLC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/airconditioning/THARALC.pdf

MCooling Towers

TTEC. Computer Controlled Bench Top Cooling Tower %k

i

e @
[[oamare
T |

SCADA. EDIBON Computer Control System \

@

Data  Software for:
ACEUISI'IOW - Computer Control
oard - Data Acquisition
~ Data Mohagement

Iy

Control
Inferface Box

(® Cables and Accessories
® Manuals

Sensors ta plot
ST O SO

PID CONTROL

(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
- From PLC (optional)

@ Unit: TTEC. Bench Top Cooling Tower

SPECIFICATIONS SUMMARY
ltems supplied as standard

@TTEC. Unit:

The Bench Top Cooling Tower (TTEC) has been perfectly developed to offer to the students the opportunity of appreciate the
construction, design and operative characteristics of a modern cooling system by evaporating water. The unit is a good
example of "open system" through which two currents of fluids (water and air) flow and where a transfer of matter from one
current o the other occurs.

With this unit, the performance of the cooling system will be studied, as well as balances of matter and energy, and the effects
of: Volume of airflowing. Volume of water flowing. Water temperature. Cooling load. Packing density.

Anodized aluminium structure and panels in painted steel. Main metallic elements in stainless steel.
Diagram in the front panel with similar distribution to the elements in the real unit.

Water propeller pump, computer controlled, maximum flow of water of 120 1./h.

Air propeller with a fan with speed control (145 m°/h max., 3000 rpm).

Heating resistance, computer controlled (60° C. max).

Watertank (141.), with water level gauge.

On/Off level switch forfilling the tank.

Solenoid valves.

Flow sensor.

2 Differential pressure sensors, range: 0- 1" H,0.

Up to 16 Temperature sensors type “J” (of wet bulb, dry bulb and water temperature), according to the column supplied.
Column included:

Column type B: N° of levels: 8. N° of sheets by level: 10. Total surface: 1.013 m’. Height of packaging: 650mm. Density
Area/volume: 58 m*/m”.

-Optional Columns: (NOT included in the standard supply)
Columntype A: N°of levels: 8. N° of sheets by level: 19. Total surface: 1.915 m’.
Height of packaging: 650 mm. Density Area/volume: 112.64 m*/m
Column type C: N° of levels: 8. N° of sheets by level: 7. Total surface: 0.680 m”.
Height of packaging: 650 mm. Density Area/volume: 40.02 m*/m®.

3

Column type D: No packaging.

Columntype E: (Packing characteristics column): with packing arranged to allow measurement of air and water
properties within column. Fitted with temperature sensors in 3 points.

Sensors: Temperature sensors of dry bulb, wet bulb and water temperature sensors.

N° of levels: 8. N° of sheets by level: 19. Height of column: 1100mm. Height of packaging: 650 mm.
Density Area/volume: 112.64 m’/m’.

@ TTEC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time PID control with flexibility of modifications from the computer keyboard of
the PID parameters, at any moment during the process. Open control allowing modifications, at any moment and in real
time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the
third one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TTEC/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.
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PRACTICAL POSSIBILITIES
1.- Process observation inside a bench
top cooling tower.

2.- Determination of evaporation
velocity.

3.- Mass balance. Use of psychrometric
charts.

4.- Energy balance.

5.- Effect of cooling load against "Wet
bulb approach'.

6.- Relation between air velocity, wet
bulb approach and head loss.

7.- Determination of the cooling
capacity.

8.- Determination of the cooling
capacity for different cooling fowers.

9.- Thermodynamic properties.
10.-Evaporation from a wet bed.

11.-Observation of water flow pattern
and distribution.

12.-Control system: Temperature sensors
calibration.

13.-Control system: PID temperature
control.

14.-Control system: Flow sensors

calibration.
15.-Study of flow sensor hysteresis.

16.-Control system: Determination of
adjustment parameters of a PWM
controller.

17.-Differential
calibration.

pressure sensors

Other possible practices:

18.-Variation of specific enthalpy with
pressure.

19.-Properties of air.
20.- Use of a psychometric map.
21.-Determination of water flow.

22-40.- Practices with PLC.
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® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) =Unit: 1000 x450 x 1400 mm. Weight: 100 Kg. Control Inferface: 490x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
coolinqiowers/TTEC.pdf@

% Non computer controlled version available too.
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¥4 Heat Exchange

TICC. Computer Controlled Heat Exchangers Training System: %k

SCADA. EDIBON Computer Control Sysiem\

Dgc?o Compufﬁomrol
Acquisition Software for each
goord Heat Exchanger

Interface Box

4 L3 <« @ TlUS; Bose_ @Cobles and Accessories
2 Service Unit @Munucls

PID CONTROL

(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
\ - From PLC (optional) )

(@ Heat Exchangers available to be used with
the Base Service Unit:

@ TITC. Concentrimbe @ TITCA. Extended Concentric @3TIPL. Plate 3301 @TIPLA. Extended Et)te

Heat Exchanger Tube Heat Exchanger Exchanger Heat Exchanger

@3TICT. Shell & Tube @ITIVE. Jacketed Vessel @TIVS. Coil Vessel @ TIFT. Turbulent Flow
Heat Exchanger (4 Heat Exchanger(44 Heat Exchanger (49 Heat Exchanger (4

SPECIFICATIONS SUMMARY
Common items for Heat Exchangers type”TI”

(MTIUS. Base Service Unit:
This unitis common for Heat Exchangers type “Tl” and can work with one or several exchangers.
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This unit performs the following tasks:
Heating the water.
Pumping of hot water.
Change in the direction of cold water flows.
Cold and hot water measures.
Anodized aluminium structure and panels in steel.
Diagram in the front panel with similar distribution to the elements in the real unit.
Stainless steel tank (30 1.) equipped with:

Electric resistance (3000 W), computer controlled. Temperature sensor to measure the water temperature. Level switch to
control the water level of the tank. Stainless steel cover to avoid the contact with the hot water; in this cover exists an hole
to allows us to visualize the water level and even to stuff the tank. Draining water valve.

Centrifugal pump with speed control from the computer.
2 Flow sensors, one to control hot water and the other for cold water.

Control valve for the cold water. 4 Ball valves that, depending on how do we manipulate them, they give us parallel or
crosscurrent flux in the exchanger. Regulation pressure valve.

Flexible tubes to connect with the different exchangers.
Cables and Accessories, for normal operation.
This unitis supplied with 8 manuals.
Dimensions (approx.) = 1100 x 630 x 500 mm. Weight: 50 Kg.

@ TICC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time PID control with flexibility of modifications from the computer keyboard of
the PID parameters, at any moment during the process. Open control allowing modifications, at any moment and in real
time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the
third one in the control software.
Dimensions (approx.) = 490x 330 x 310 mm. Weight: 10Kg.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

Continue...

% Non computer controlled version available too. Page 66
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SPECIFICATIONS SUMMARY
(@ Heat Exchangers available to be used with the Base Service Unit:

TITC. Concentric Tube Heat Exchanger:

This Concentric Tube Heat Exchanger allows the study of heat transfer between hot water flowing through an internal tube
and cold water flowing in the ring area lying between the internal and external tubes. This exchanger allows measuring hot

and cold water temperatures in different points of the exchanger.

Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the

elements in the real unit.

The exchanger is formed by two concentric copper tubes with hot water circulating through the interior tube and cold water

circulating in the ring space.

This exchanger has 2 equal sections of 500 mm each one, where heat transfer takes place.

Exchange length: L=2x0.5=1m.

Internal tube: Internal diameter: D,, = 16 * 10 * m. External diameter: D,
transfer internal area: A, = 0.0503 m’. Heat transfer external area: A_ = 0.0565 m’.

External tube: Internal diameter: D,, = 26 * 10 m. External diameter: D, = 28 * 10° m. Thickness = 10* m.

6 Temperature sensors: 3 temperature sensors for measuring cold water temperature and 3 temperature sensors for

measuring hot water temperature.
Easy connection with the Base Service Unit.
Computer Control Software:
Computer Control+Data Acquisition+Data Management Software for Concentric Tube Heat Exchanger (TITC).

Flexible, open and multicontrol software. Analog and digital PID control. Menu for PID and set point selection required
in the whole work range. Management, processing, comparison and storage of data. Sampling velocity up to 250,000

data per second guaranteed. It allows the registration of the alarms state and the graphic representation in real time.
This unitis supplied with 8 manuals.
Dimensions (approx.) = 1100 x 630 x 320 mm. Weight: 20 Kg.

@ TITCA. Extended Concentric Tube Heat Exchanger:

This Extended Concentric Tube Heat Exchanger allows the study of heat transfer between hot water flowing through an
internal tube and cold water flowing in the ring area lying between the internal and external tubes. This exchanger allows

measuring hot and cold water temperatures in different points of the exchanger.

TITCA is a more sophisticated unit than TITC, with four longer tube sections, giving four times the overall heat transfer

area and three interim temperature measurement points (femperature sensors) in each fluid stream.

This exchon%er has sufficient heat transfer area for demonstrating the typical counter current flow conditions where the

outlet of the heated stream is hotter than the outlet of the cooled stream.

Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the

elements in the real unit.

The exchanger is formed by two concentric copper tubes with hot water circulating through the interior tube and cold water

circulating inthe ring space.
This exchanger has 4 sections of 1000 mm each one, where heat transfer takes place.
Exchange length: L=4x1=4m.

Internal tube: Internal diameter: D,, = 16 * 10 * m. External diameter: D,, = 18 * 10 ° m. Thickness = 10 °m. Heat

transferinternal area: A, = 0.0503 m’. Heat transfer external area: A, = 0.0565 m”.
External tube: Internal diameter: D,, = 26 * 10 m. External diameter: D, = 28 * 10 m. Thickness = 10° m.

10 Temperature sensors: 5 temperature sensors for measuring cold water temperature and 5 temperature sensors for

measuring hot water temperature.
Easy connection with the Base Service Unit.
Computer Control Software:

Computer Control+Data Acquisition+Data Management Software for Extended Concentric Tube Heat Exchanger

(TITCA).

Flexible, open and multicontrol software. Analog and digital PID control. Menu for PID and set point selection required
in the whole work range. Management, processing, comparison and storage of data. Sampling velocity up to 250,000

data per second guaranteed. It allows the registration of the alarms state and the graphic representation in real time.
This unitis supplied with 8 manuals.
Dimensions (approx.) = 1500 x 700 x 320 mm. Weight: 30 Kg.

@ TIPL. Plate Heat Exchanger:

This Plate Heat Exchanger allows the study of heat transfer between hot and cold water through alternate channels formed
between parallel plates. The exchanger allows measuring cold and hot temperatures at the inlet and outlet of the

exchanger.

Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the

elementsinthe real unit.
Formed by corrugated stainless steel plates. This can be dismantled to observe its structure.
4 ports or connections of input and output of hot and cold water.

Max. flow: 12m°/h. Max. work pressure: 10 bar. Max. work temperature: 100° C. Minimum workTeranerc‘rure: 0°C. Max.

number of plates: 20. Internal circuit capacity: 0.176 |. External circuit capacity: 0.22 |. Area: 0.32m”.

4 Temperature sensors: 2 temperature sensors for measuring cold water temperature (inlet and outlet) and 2 temperature

sensors for measuring hot water temperature (inlet and outlet).
Easy connection with the Base Service Unit.
Computer Control Software:
Computer Control+Data Acquisition+Data Management Software for Plate Heat Exchanger (TIPL).

Flexible, open and multicontrol software. Analog and digital PID control. Menu for PID and set point selection required
in the whole work range. Management, processing, comparison and storage of data. Sampling velocity up to 250,000

data per second guaranteed. It allows the registration of the alarms state and the graphic representation in real time.
This unit is supplied with 8 manuals.
Dimensions (approx.) = 1100 x 630 x 320 mm. Weight: 20 Kg.

@ TIPLA. Extended Plate Heat Exchanger:

This Extended Plate Heat Exchanger allows the study of heat transfer between hot and cold wafer’rhroufgh alternate cctfnﬂs
erent points of the

formed between parallel plates. The exchanger allows measuring cold and hot temperatures in dif
exchanger.

Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the

elementsinthe real unit.
Formed by corrugated stainless steel plates. This can be dismantled to observe its structure.
4 ports or connections of input and output of hot and cold water.

Max. flow: 12m*/h. Max. work pressure: 10 bar. Max. work temperature: 100° C. Minimum work temperature: 0° C. Max.

number of plates: 20. Internal circuit capacity: 0.176 |. External circuit capacity: 0.22 1. Area: 0.32m”.

10 Temperature sensors: 5 femperature sensors for measuring cold water temperature (inlet, outlet and interim positions)

and 5 temperature sensors for measuring hot water temperature (inlet, outlet and interim positions).
Easy connection with the Base Service Unit.
Computer Control Software:
Computer Control+Data Acquisition+Data Management Software for Extended Plate Heat Exchanger (TIPLA).

Flexible, open and multicontrol software. Analog and digital PID control. Menu for PID and set point selection required
in the whole work range. Management, processing, comparison and storage of data. Sampling velocity up to 250,000

data per second guaranteed. It allows the registration of the alarms state and the graphic representation in real fime.
This unitis supplied with 8 manuals.
Dimensions (approx.) = 1200 x 700 x 320 mm. Weight: 25 Kg.

=18¢10°m. Tzhickness =10 *m. Heat

PRACTICAL POSSIBILITIES

Practices to be done with the Concentric

Tube Heat Exchanger (TITC):

1.- Global energy balance in the
exchanger and the study of losses.

2.- Exchanger effectiveness determination.

NTU Method.

Study of the heat transfer under of

countercurrent and parallel flow

conditions.

4.- Flow influence in the heat transfer.
Reynolds number calculation.

w
o

5.- Control system: Temperature sensors
calibration.

6.- Control system: Flow sensors
calibration.

7.- Study of the hysteresis of the flow
sensor.

8-26.- Practices with PLC.

Practices to be done with the Extended
Concentric Tube Heat Exchanger
(TITCA):

27.-Global energy balance in the
exchanger and the study of losses.

28.-Exchanger effectiveness determination.
NTU Method.

29.-Study of the heat transfer under of
countercurrent and parallel flow
conditions.

30.-Flow influence in the heat transfer.
Reynolds number calculation.

31.-Control system: Temperature sensors

calibration.

32.-Control system: Flow sensors
calibration.

33.-Study of the hysteresis of the flow
sensor.

34-52.- Practices with PLC.

Practices to be done with the Plate

Heat Exchanger (TIPL):

53.-Global energy balance in the
exchanger and the study of losses.

54.-Exchanger effectiveness determination.
NTU Method.

55.-Study of the heat transfer under of
countercurrent and parallel flow
conditions.

56.-Flow influence in the heat transfer.
Reynolds number calculation.

57.-Control system: Temperature sensors

calibration.

58.-Control system: Flow sensors
calibration.

59.-Study of the hysteresis of the flow
sensor.

60-78 .- Practices with PLC.

Practices to be done with the Extended

Plate Heat Exchanger (TIPLA):

79.-Global energy balance in the
exchanger and the study of losses.

80.- Exchanger effectiveness determination.
NTUMethod.

81.-Study of the heat transfer under of
countercurrent and parallel flow
conditions.

82.-Flow influence in the heat transfer.
Reynolds number calculation.

83.-Control system: Temperature sensors

calibration.

84.-Control system: Flow sensors
calibration.

85.-Study of the hysteresis of the flow
sensor.

86-104.- Practices with PLC.

(]
o
=
=
%]
()
-
o
€
=
()
i =
=
o3
v
g
€
O
c
>
e
o
€
=
()
i =
=
I.
(o)

Continue Continue...

% Non computer controlled version available too.
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TICC. Computer Controlled Heat Exchangers Training System: %k

SPECIFICATIONS SUMMARY
@ Heat Exchangers available to be used with the Base Service Unit:

@TICT. Shell & Tube Heat Exchanger:

It consists of a group of tubes inside the heat exchanger. The hot water flows through the internal tubes and cooling water
circulates through the space between the internal tubes and the shell. There are traverse baffles placed in the shell to guide
the cold water maximize the heat transfer.
Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the
elementsinthe real unit.
Formed by tubes of stainless steel with hot water circulating in the interior.
4 segmented baffles located transversal in the shell.
Exchange length of the shell and each tube: L = 0.5m.
Internal tube (21 tubes): Internal diameter: D,, = 8 * 10° m. External diameter: D_,= 10 * 10° m. Thickness = 10° m.
Internal heat transfer area: A, = 0.0126 m”. External heat transfer area : A, = 0.0157m”.
Shell: Internal diameter: D,,. = 0.148 m. External diameter: D,,. = 0.160 m. Thickness = 6 * 10° m.
7 Temperature sensors for measuring cold and hot water temperatures in different points of the exchanger.
Easy connection with the Base Service Unit.
Computer Control Software:
Computer Control+Data Acquisition+Data Management Software for Shell & Tube Heat Exchanger (TICT).
Flexible, open and multicontrol software. Analog and digital PID control. Menu for PID and set point selection required
in the whole work range. Management, processing, comparison and storage of data. Sampling velocity up to 250,000
data persecond guaranteed. It allows the registration of the alarms state and the graphic representation in real time.
This unitis supplied with 8 manuals.

Dimensions (approx.) = 1100x 630 x 400 mm. Weight: 30 Kg.

ext,c

@ TIVE. Jacketed Vessel Heat Exchanger:

This Jacketed Vessel Heat Exchanger allows the study of heat transfer between hot water flowing through a jacket and the
cold water contained in a vessel. It can work in continuous supply or in a batch process (heating of a constant mass of water
containing in a vessel). The exchanger allows measuring temperatures at the inlet and outlet of the exchanger in cold as
well asin hot water.
Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the
elements in the real unit.
Constituted of a vessel. Vessel total volume: 14 |. Interior vessel volume: 7 |. approx. Jacket volume: 7 |. approx.
An overflow or a pipe that allows the exit of the water in the vessel through its upper part to maintain a constant flow during
the process with continuous supply.
Ajacketthat surrounds the vessel through where hot water flows.
An electric stirrer, range between 50 and 300 rpm.
5 Temperature sensors: 3 temperature sensors for measuring cold water temperature and 2 temperature sensors for
measuring hot watertemperature.
Easy connection with the Base Service Unit.
Computer Control Software:
Computer Control+Data Acquisition +Data Management Software for Jacketed Vessel Heat Exchanger (TIVE).
Flexible, open and multicontrol software. Analog and digital PID control. Menu for PID and set point selection required
in the whole work range. Management, processing, comparison and storage of data. Sampling velocity up to 250,000
data per second guaranteed. It allows the registration of the alarms state and the graphic representation in real time.
This unitis supplied with 8 manuals.
Dimensions (approx.) = 1100 x 630 x 700 mm. Weight: 35 Kg.

@ TIVS. Coil Vessel Heat Exchanger:

This heat exchanger allows the study of heat transfer between hot water flowing through a coil and cold water contained in
the vessel. It can work in continuous supply or in a batch process.
Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the
elementsin the real unit.
Formed by a pvc-glass vessel, volume: 14 1.
An overflow or pvc-glass tube lets the output of water from the vessel in the upper part in order to maintain the flow constant
for continue supply process.
A copper coil where the water circulates: D,, = 4.35mm. D,, = 6.35 mm.
An electric stirrer, range between 50 and 300 rpm.
5 Temperature sensors: 3 temperature sensors for measuring cold water temperature and 2 temperature sensors for
measuring hot water temperature.
Easy connection with the Base Service Unit.
Computer Control Software:
Computer Control+Data Acquisition+Data Management Software for Coil Vessel Heat Exchanger (TIVS).
Flexible, open and multicontrol software. Analog and digital PID control. Menu for PID and set point selection required
in the whole work range. Management, processing, comparison and storage of data. Sampling velocity up to 250,000
data per second guaranteed. It allows the registration of the alarms state and the graphic representation in real time.
This unitis supplied with 8 manuals.
Dimensions (approx.) = 1100x 630 x 700 mm. Weight: 30 Kg.

@TIFT. Turbulent Flow Heat Exchanger:

This Turbulent Flow Heat Exchanger let us the heat transfer study between hot water that circulates through an internal tube
and cold water that flows through the annular zone between the internal and the external tubes. This exchanger let us to
measure cold water and hot water temperatures in different points of the exchanger.
Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the
elementsin the real unit.
Formed by two copper concentric tubes with hot water circulating through the internal tube and cold water circulating
through the annular space.
The exchanger has 4 equal sections of 500 mm each one, where the heat transfer takes place.
Exchange length: L=4x0.5=2m.
Internal tube: Internal diameter: D,, = 8 « 10° m. External diameter: D, = 10 * 10° m. Thickness = 10 m. Internal heat
transfer area: A, = 0.0377 m’. External heat transfer area: A. = 0.0471 m”.
External tube: Internal diameter: D,,. 13 * 10° m. External diameter: D_,_ 15 * 10 m. Thickness = 10°m.
12 Temperature sensors.
Easy connection with the Base Service Unit.
Computer Control Software:
Computer Control+Data Acquisition+Data Management Software for Turbulent Flow Heat Exchanger (TIFT).
Flexible, open and multicontrol software. Analog and digital PID control. Menu for PID and set point selection required
in the whole work range. Management, processing, comparison and storage of data. Sampling velocity up to 250,000
data per second guaranteed. It allows the registration of the alarms state and the graphic representation in real time.
This unitis supplied with 8 manuals.

Dimensions (approx.) = 1100 x 630 x 350 mm. Weight: 20 Kg.

int,c ext,c

¥4 Heat Exchange

PRACTICAL POSSIBILITIES

Practices to be done with the Shell &
Tube Heat Exchanger (TICT):
105.-Global energy balance in the
exchanger and the study of losses.
106.-Exchanger effectiveness
determination. NTU Method.
107.-Study of the heat transfer under of
countercurrent and parallel flow
conditions.
108.-Flow influence in the heat transfer.
Reynolds number calculation.
109.- Control system: Temperature sensors

calibration.

110.-Control system: Flow sensors
calibration.

111.-Study of the hysteresis of the flow
sensor.

112-130.- Practices with PLC.

Practices to be done with the Jacketed

Vessel Heat Exchanger (TIVE):

131.-Global balance of energy in the
exchanger and losses study.

132.-Determination of the exchanger
effectiveness. NTU Method.

133.-Influence of the flow in the heat
transfer. Calculation of the number
of Reynolds.

134.-Influence of the stirring of the
vessel on the heat transfer when
operating in batches.

135.-Influence of the vessel's water
volume on the heat transfer when
operating in batches.

136.- Control system: Temperature sensors

calibration.

137.-Control system: Flow sensors
calibration.

138.-Study of the hysteresis of the flow
sensor.

139-157.- Practices with PLC.

Practices to_be done with the Coil

Vessel Heat Exchanger (TIVS):

158.-Global balance of energy in the
exchanger and the study of losses.

159.-Determination of the exchanger
effectiveness. NTU Method.

160.-Influence of the flow in the heating
transfer. Calculation of Reynolds
number.

161.-Influence of the stirring vessel in the
heat transfer with operation in
batches.

162.-Influence of the water volume in
the vessel about the heat transfer
with operation in batches.

163.-Control System: Temperature sensors

calibration.

164.-Control System: Flow sensors
calibration.

165.-Study of the hysteresis of the flow
sensor.

166-184.- Practices with PLC.

Practices to be done with the Turbulent

Flow Heat Exchanger (TIFT):

185.-Global energy balance in the
exchangers and loss study.

186.-Determination of the exchanger
effectiveness. NTU Method.

187.-Study of the heat transfer in
crosscurrent and  parallel  flow
conditions.

188.-Flow influence in heat transfer.
Reynolds number calculation.

189.-Obtaining of the correlation that
relates Nusselt number with Reynolds
numberand Prandtl number.

190.-Obtaining of the heat transfer
coefficients by convection.

191.- Control system: Temperature sensors

calibration.

192.-Control system: Flow sensors
calibration.

193.-Study of the hysteresis in the flow
sensors.

194-212.- Practices with PLC.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
hea?exchunqe/TICC.pdf§:>

% Non computer controlled version available too. Page 68


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heatexchange/TICC.pdf

m Heat Transfer (Basic

TSTCC. Computer Controlled Heat Transfer Series: %k

( SCADA. EDIBON Computer Control System \ ; e
ediof) )
SENSORS
[r—
I =
i
Sl e
o
o oo
i
i &
Data Computer Control ’ ACTUATORS
Intecrfzggoéox Acquisition  Software for each = ] b =]
oar Module = » e
(@) Cables and Accessories - o e
@ Manuals ;'::' = 0 reme 30
PID CONTROL s E
. (Open Control + Multicontrol + Real Time Control =
@Avow|0b|e Computer _F(,o;:,ezo,:';mE;(“::,::ﬂ? + Real Time Control) (]| & g
K - From PLC (optional) )

Comrollilv\odules%N\

4

@TXC/CR. Radial Heat
Conduction Module

TXC/RC. Radiation Heat
Conduction Module

()TXC/CL. Linear Heat
Conduction Modu|e(‘+’

TXC/CC. Combined Free and Forced @ TXC/SE. Extended Surface
Convection and Radiation Module Heat Transfer Module

TXC/ER. Radiation Errors in @ TXC/EI. Unsteady State Heat TXC/LG. Thermal Conductivity TXC/FF. Free and Forced Convection|

(]
o
=
=
%]
()
L
o
€
=
()
i =
=
o3
v
o
€
O
c
>N
e
o
€
=
()
i =
=
I.
(o)

Temperature Measurement Transfer Module (+i of Liquids and Gases Module ( Heat Transfer Module
Module [*-)
PO A Ap— T e ran
et s o, o R e R o e
512 514 ST-6 ST, ST T4
. 5,11\_1.1 l [, g L ,ﬂ
i 100N ST-CON.
TXC/TE. 3 Axis Heat Transfer @ TXC/MM. Metal to Metal Heat @TXC/TC. Ceramic Heat @ TXC/TI. Isolated Material Heat
Module (49 Transfer Module Transfer Module (49 Transfer Module (4

SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES
@ Available Computer Controlled Modules

©TXC/CL. Linear Heat Conduction Module: Practices to be done with the Linear Heat Conduction
Unit to study the principles of linear heat conduction and to allow the conductivity of various solid Module (TXC/CL):
conductors and insulators to be measured. It is given with interchangeable samples of different materials,

different diameters and different insulating materials that allow to demonstrate the area effects, the 1.- Conduction through a simple bar.

conductivity and the combinations in series in the heat fransmission process. 2.- Conduction through a compound bar.
Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar 3.- Defermination of the thermal conductivity “k” of
distributionto the elements inthe real unit. different materials (conductors and insulators).

Input heat section. Electric heater (heating resistance) with power regulation (150W), computer
controlled. Refrigeration section with a surface cooled by water. Central sections: with brass of 25 mm of
diameter, with brass of 10 mm of diameter and with stainless steel of 25 mm of diameter.

4.- The thermal conductivity properties of insulators may
be found by inserting paper or other elements between
the heating and cooling sections.

Water flow regulation valve.

Sensors: 11 temperature sensors distributed in the heating section, refrigeration section and central S sl i

sections; 1 temperature sensor at the water inlet of the unit; 1 temperature sensor at the water outlet of 6.- Determination of the thermal contact resistance R,..

the unitand a water flow sensor. 7.- Effect of the crossing sectional area.

Power measurement from the computer (PC).

| oo f | - 8.- Understanding the use of the Fourier equation in
Cables and Accessories, for normal operation. determining rate of heat flow through solid materials.

This unitis supplied with 8 manuals. 9.- Observing unsteady-state conduction.

Computer Control+Data Acquisition +Data Management Software for this Module: L
) ) . ) 10.- Calibration of the temperature sensors.
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.

Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the 11-29.- Practices with PLC.
graphic representation in real time.

Dimensions (approx.): 400 x 300 x 300 mm. Weight: 20 Kg.
This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).

i tinue...
Continue... Continue

% Non computer controlled version available too. Page 69 www.edibon.com
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% Non computer controlled version available too.

TSTCC. Computer Controlled Heat Transfer Series: %

SPECIFICATIONS SUMMARY
(®Available Computer Controlled Modules

@) TXC/CR. Radial Heat Conduction Module:

Unitto study the principles of radial heat conduction, and to allow the conductivity of solid brass disk to be

measured.

Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar

distribution to the elements in the real unit.

Brass disk of 110 mm of diameter and 3 mm of thickness. Incorporated electric heater (150W), computer

controlled. Peripherical cooling tube. Water flow sensor. Water flow regulation valve.

8 Temperature sensors: 6 temperature sensors distributed in the unit; 1 temperature sensor at the water

inlet of the unitand 1 temperature sensor at the water outlet of the unit.

Power measurement from the computer (PC).

Cables and Accessories, for normal operation.

This unitis supplied with 8 manuals.

Computer Control+Data Acquisition+Data Management Software for this Module:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real fime.

Dimensions (approx.): 400 x 300 x 300 mm. Weight: 20 Kg.

This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).

(3 TXC/RC. Radiation Heat Conduction Module:

Unit designed to demonstrate the laws of radiant heat transfer and radiant heat exchange.
It basically consists in two independent parts. One of the parts is for the light radiation experiments and
another part is for the thermal radiation experiments. The elements provided with the unit allow making
the measuring of the temperature, radiation, intensity light and the power in the resistance or bulb.
Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar
distribution to the elements in the real unit.
This unit consists on a metal plate with a resistance at one side and a lamp in the another side. Lengthwise
of the metal plate you can place the elements supplied with the unit.
Heating resistance, computer controlled.
Lamp, with diffuser.
The unitis provided with accessories for light experiments and radiation experiments.
Light accessories: Luxmeter that allows to measure the intensity of the light. Filters: 3 Grey Neutral Density
A153filters, 1 Grey Neutral Density A152 filter and 1Grey Neutral Density A154 filter. 3 Filter portholes.
Radiation accessories: Radiometer (it allows to measure the intensity of the radiation). Planes surfaces (
they are elements for studying the radiation and each one contains one temperature sensor). Variable slit
oraperture (it allows to regulate the area of the radiation).
7 Temperature sensors.
Power measurement from the computer (PC).
Radiation measurement from the computer (PC).
Cables and Accessories, for normal operation.
This unitis supplied with 8 manuals.
Computer Control+Data Acquisition +Data Management Software for this Module:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real time.
Dimensions (approx.): 1400x 500 x 500 mm. Weight: 40 Kg.
This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).

@ TXC/CC. Combined Free and Forced Convection and Radiation Module:

Unit to study the principles of combined free and forced convection with radiation from a horizontal

heater cylinder. It studies the variation experimented by the local heat transfer coefficient around of a

horizontal cylinder. Itis subject to a forced and a free convection.

Diagram in the front panel with similar distribution to the elements in the real unit.

Centrifugal fan (computer controlled) of 2650 rpm, which provides a maximum flow of 12001/min.

Stainless steel conduct with interior cover, including: temperature sensor in order to measure the temperature

ofinlet air, flow sensor and temperature sensor in orderto measure the temperature of outlet air.

Heater: copper cylinder with exterior cover: interior resistance of 150W., temperature sensor for

measuring the temperature of the cylinder.

Power measurement from the computer (PC).

Cables and Accessories, for normal operation.

This unitis supplied with 8 manuals.

Computer Control+Data Acquisition+Data Management Software for this Module:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real fime.

Dimensions (approx.): 430 x 350 x 1300 mm. Weight: 50 Kg.

This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).

(3 TXC/SE. Extended Surface Heat Transfer Module:

Unit designed to demonstrate the temperature profiles and heat transfer characteristics for an extended

surface. It studies the effect of adding fins to a body in order to extend its surface for a change in the

cooling rate. Fins of different materials and cross section shapes are used to analyse the effect of cooling.

Diagram in the front panel with similar distribution to the elements in the real unit.

150 W Resistance, embedded in a copper capsule, to permit a good contact with the interchangeable fins.

The fins are interchangeable, providing two different materials: brass and stainless steel and three

different cross section shapes: square, circular and hexagonal.

The power to the resistance is controlled from the computer with the SCADA software.

11 Temperature sensors.

Power measurement from the computer (PC).

Cables and Accessories, for normal operation.

This unitis supplied with 8 manuals.

Computer Control+Data Acquisition+Data Management Software for this Module:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real time.

Dimensions (approx.): 600 x 300 x 175 mm. Weight: 20 Kg.

This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).

Continue...
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PRACTICAL POSSIBILITIES

Practices to be done with the Radial Heat Conduction

Module (TXC/CR):

30.- Radial conduction.

31.- Determination of the thermal conductivity “k”.

32.- Determination of the thermal contact resistance R .

33.-  Effect of the crossing sectional area.

34.- Insulation effect.

35.- Understanding the use of the Fourier equation in
determining rate of heat flow through solid materials.

36.- Calibration of the temperature sensors.

37-55.- Practices with PLC.

Practices to be done with the Radiation Heat
Conduction Module (TXC/RC):

56.- Inverse of the distant square law for the radiation.
57.- Stefan Boltzmann Law.

58.-  Emission powerl.

59.- Emission power l.

60.- Kirchorff Law.

61.- Areafactors.

62.- Inverse of the distant square law for the light.
63.- Lambert’s Cosine Law.

64.- Lambert Law of Absorption.

65.- Sensors calibration.

66-84.- Practices with PLC.

Practices to be done with the Combined Free and

Forced Convection and Radiation Module(TXC/CC):

85.- Demonstration of the combined transmission effect of
the radiation and convection on the surface of the
cylinder. Determination of the combined transmission
effect of heating by forced convection and radiation.

86.- Demonstration of the influence of airflow in the heating
transfer. Determination of the combined transmission
effect of heating by forced convection and radiation.

87.- Demonstration of the influence of input power in the
heating transfer. Determination of the combined
transmission effect of heating by forced convection
and radiation.

88.- Demonstration of the combined transmission effect of
the radiation and convection on the surface of the
cylinder. Determination of the combined transmission
effect of heating by free convection and radiation.

89.- Determination of the airflow.

90.- Control System: Temperature sensors calibration.

91.- Control System: Air flow sensor calibration.

92-110.- Practices with PLC.

Practices to be done with the Extended Surface Heat
Transfer Module(TXC/SE):

111.- Heattransfer from a Fin.

112.- Effect of cross section shape in heat transfer from a
Fin.

113.- Heat transfer from Fins of two different materials.

114.- Measuring the temperature distribution along an
extended surface.

115.- Sensor calibration.
116-134.- Practices with PLC.

Continue...
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TSTCC. Computer Controlled Heat Transfer Series: %

% Non computer controlled version available too.

SPECIFICATIONS SUMMARY
(®Available Computer Controlled Modules

@9TXC/ER. Radiation Errors in Temperature Measurement Module:

Unit fo demonstrate how temperature measurements can be influenced by sources of thermal radiation.
The objective of this module is to measure the error in a black thermocouple due the radiation with
respect with another normal thermocouple where there are not radiative shielding in comparison when
there are radiative shielding, error in function of material of the thermocouple’s capsule, size of the
thermocouple, efc.
Diagram in the front panel with similar distribution to the elements in the real unit.
Centrifugal fan (computer controlled): 2650 rpm. Maximum flow of 12001/min.
Stainless steel conduct with interior cover, including: femperature sensor, in order to measure the femperature
ofinlet air; flow sensor and temperature sensor, in order fo measure the femperature of outlet air.
Copper cylinder with exterior cover: interior resistance of 150W; temperature sensor for measuring the
temperature of the cylinder.
5 Temperature sensors with different styles and sizes of bead installed in the duct to demonstrate the
differences in readings obtained. Power measurement from the computer (PC).
Cables and Accessories, for normal operation.
This unitis supplied with 8 manuals.
Computer Control+Data Acquisition+Data Management Software for this Module:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real time.
Dimensions (approx.): 430 x 350 x 1300 mm. Weight: 50 Kg.
This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).

@)TXC/El. Unsteady State Heat Transfer Module:

Unit designed to allow practices and exercises to be performed in unsteady state heat transfer. It studies
the transient conduction with convection. Using different shapes (rectangular slabs, spheres and
cylinders) of different materials, the temperature of other shapes and materials can be predicted.
Diagram in the front panel with similar distribution to the elements in the real unit.
Dual concentric open top tanks filled with water, total tank capacity: 40 litres, 300 x 350 x 400 mm.
concentrictank: 1.21., diameter: 70 mm.
Different shapes of different size and material are studied: brass spheres, stainless steel spheres, brass
cylinder, stainless steel cylinder, aluminium rectangular slab and stainless steel rectangular slab.
Each shape is fitted with a temperature sensor at the center of the object.
The shapes are installed in special holder at the center of the top cover of the large tank. The holder also
has atemperature sensor that enters in the water bath at the same time as the shape.
Heating element, computer controlled, with a power of 3000 W.
Water pump with variable speed.
Sensors: 3 Temperature sensors allow controlling the stability of the temperature of the water bath. Flow
sensor. 2 Temperature sensors: the first one permits to record the evolution of the temperature of the
shape at its center and the second one, works as a stopwatch, it will indicate the precise moment in which
the shape is submerged.
Level switch. Power measurement from the computer (PC).
Cables and Accessories, for normal operation.
This unitis supplied with 8 manuals.
Computer Control+Data Acquisition+Data Management Software for this Module:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real time.
Dimensions (approx.): 600 x 600 x 750 mm. Weight: 60 Kg.
This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).

ETXC/LG. Thermal Conductivity of Liquids and Gases Module:

This unit has been designed to enable students to easily determine the thermal conductivity of liquids and

gases. By the realization of the practices the student can determine the thermal conductivity of any

suitable gas or compatible liquid with materials on construction.

Diagram in the front panel with similar distribution to the elements in the real unit.

Aluminium body (cylinder) with brass jacket that contains the test fluid and the refrigeration water.

Variable heating resistance (in the cylinder), computer controlled, (150 W).

6 Temperature sensors. Water flow sensor. Water flow regulation valve. Valves. Syringe.

Power measurement from the computer (PC).

Cables and Accessories, for normal operation.

This unitis supplied with 8 manuals.

Computer Control+Data Acquisition+Data Management Software for this Module:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real time.

Dimensions (approx.): 500 x 400 x 300 mm. Weight: 40 Kg.

This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).

@ TXC/FF. Free and Forced Convection Heat Transfer Module:

This unit allows to study the efficiency of different exchangers, analyzing the heat transmission coefficients

of each of the exchangers exposed to different airflows. A fan placed in the upper part of the tunnel allows

controlling the airflow that goes through the tunnel.

Diagram in the front panel with similar distribution to the elements in the real unit.

Stainless steel tunnel of rectangular section, 700 mm long. In the tunnel three type of different heat

exchangers can be set.

Methacrylate viewer that allows a good visualization of the exchanger that is in use.

Stabilizers to guarantee an uniform air flux.

9 Temperature sensors: 2 Temperature sensors measure the air temperature at the inlet and outlet of the

area of heat exchange. Temperature measurements, at different distances of the base of the dowels and

blade exchangers, are made by other five temperature sensors that are infroduced by one side of the

tunnel. 1 temperature sensor for the heating resistance. 1 temperature sensor in the exchangers.

Flow sensor, for measuring the airflow generated.

3 Aluminium exchangers: flat heat exchanger, dowels heat exchanger, blade heat exchanger.

Heating resistance of 150W for each exchanger, computer controlled.

Variable speed fan, computer controlled.

Cables and Accessories, for normal operation.

This unitis supplied with 8 manuals.

Computer Control+ Data Acquisition+Data Management Software for this Module:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real time.

Dimensions: 370x 610 x 920 mm. Weight: 25 Kg.

This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).

Continue...
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PRACTICAL POSSIBILITIES

Practices to be done with the Radiation Errors in
Temperature Measurement Module (TXC/ER):

135.- Radiation errors in temperature measurement.

136.- Measurement the errors in thermocouples in function
of its painting, material of its capsules, size.

137.- Effect of air velocity on measurement error.

138.- Control System: Temperature sensors calibration.

139.- Control System: Airflow sensors calibration.

140-158.- Practices with PLC.

Practices to be done with the Unsteady State Heat
Transfer Module(TXC/El):

159.- Predicting temperature at the center of a cylinder

using transient conduction with convection.

160.- Predicting the conductivity of a similar shape

constructed from a different material.

161.- Conductivity and temperature dependence on
volume.

162.- Conductivity and temperature dependence on

surrounding temperature T®.
163.- Sensors calibration.

164-182.- Practices with PLC.

Practices to be done with the Thermal Conductivity of
Liquids and Gases Module (TXC/LG):

183.- Obtaining of the curve of thermal conductivity of the

air.
184.- Thermal conductivity in vacuum.
185.-
186.-
187.-
188.-

189.- Dry air thermal conductivity under atmospheric
pressure.

190-208.- Practices with PLC.

Waterthermal conductivity determination.
Thermal conductivity determination of a mineral oil.
Calibration of the Unit.

Control System: Calibration of the sensors.

Practices to be done with the Free and Forced

Convection Heat Transfer Module (TXC/FF):

209.- Demonstration of the basic principles of free and
forced convection.

210.- Comparison between free and forced convection.

211.- Free convection in flat surfaces.

212.- Forced convection in flat surfaces.

213.- Dependence of the heat transmission with the

temperature.

214.- Dependence of the heat transmission with the speed
of the fluid.

215.- Dependence of the heat transmission with the
exchanger geometry.

216.- Temperature distribution in the additional surfaces.
217.- Study of the advantage of using spiked and bladed
surfaces in heat transmission in free convection.

218.- Study of the advantage of using spiked and bladed
surfaces in heat transmission in forced convection.

219.- Comparative study between the free convection of a
horizontal surface and vertical surface.

220.- Sensors calibration.

221-239.- Practices with PLC.
Continue...
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TSTCC. Computer Controlled Heat Transfer Series: %

SPECIFICATIONS SUMMARY
(®Available Computer Controlled Modules
@ TXC/TE. 3 Axis Heat Transfer Module:
Diagram in the front panel with similar distribution to the elements in the real unit.
3 Axis conduction module.
Electric heater (heating resistance), computer controlled.
8 Temperature sensors.
Cables and Accessories, for normal operation.
This unitis supplied with 8 manuals.
Computer Control+Data Acquisition+Data Management Software for this Module:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real time.
Dimensions: 300 x 300 x 300 mm. Weight: 20 Kg.
This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).

@) TXC/MM. Metal to Metal Heat Transfer Module:

Diagram in the front panel with similar distribution to the elements in the real unit.

Electric heater (heating resistance), computer controlled.

6 Temperature sensors.

Materials to test: copper, brass, stainless steel, aluminium (to choose).

Cables and Accessories, for normal operation.

This unitis supplied with 8 manuals.

Computer Control+Data Acquisition+Data Management Software for this Module:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real time.

Dimensions: 300 x 300 x 300 mm. Weight: 20 Kg.

This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).

@TXC/TC. Ceramic Heat Transfer Module:

Diagram in the front panel with similar distribution to the elements in the real unit.

Electric heater (heating resistance), computer controlled.

6 Temperature sensors.

Suitable for ceramic materials.

Cables and Accessories, for normal operation.

This unitis supplied with 8 manuals.

Computer Control+Data Acquisition+Data Management Software for this Module:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real time.

Dimensions (approx.): 300 x 300 x 300 mm. Weight: 25 Kg.

This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).

@TXC/TI. Isolated Material Heat Transfer Module:

Diagram in the front panel with similar distribution to the elements in the real unit.

Electric heater (heating resistance), computer controlled.

8 Temperature sensors.

Suitable for fibrous, granular and sheet materials.

Suitable forhomogeneous and non-homogeneous materials.

Suitable for soft, semi-rigid and rigid materials.

Cables and Accessories, for normal operation.

This unitis supplied with 8 manuals.

Computer Control+Data Acquisition+Data Management Software for this Module:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the
graphic representation in real time.

Dimensions (approx.): 300 x 300 x 300 mm. Weight: 20 Kg.

This module requires Control Interface Box (TSTCC/CIB) and Data Acquisition Board (DAB).
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Items Common for the Modules type “TXC”

(2 TSTCC/CIB. Control Interface Box:
This control interface is common for the modules type “TXC” and can work with one or several modules.
Control interface box with process diagram in the front panel.
The unit control elements are permanently computer controlled.
Simultaneous visualization in the computer of all parameters involved in the process.
Calibration of all sensors involved in the process.
Real time curves representation about system responses.
Allthe actuators’ values can be changed at any time from the keyboard.
Shield and filtered signals to avoid external interferences.
Real time PID control with flexibility of modifications from the computer keyboard of the PID parameters,
at any moment during the process. Real time PID control for parameters involved in the process
simultaneously. Open control allowing modifications, at any time and in a real time, of parameters
involved in the process simultaneously.
Three safety levels, one mechanical in the unit, other electronic in the control interface and the third one in
the control software.
Dimensions (approx.): 490x 330 x 310 mm. Weight: 10 Kg.
(3®DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computerslot.
16 Analog inputs. Sampling rate up to: 250 KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamics
thermotechnics/heattransferbasic/TSTCC.pdf 5

% Non computer controlled version available too. Page 72

(X8 Heat Transfer (Basic)

PRACTICAL POSSIBILITIES

Practices to be done with the 3 Axis Heat Transfer
Module (TXC/TE):

240.- Calibration processes.
241 .- Temperature sensors calibration.

242.- Determination of the thermal conductivity “k”,
through 3 axis.

243-261 .- Practices with PLC.

Practices to be done with the Metal to Metal Heat
Transfer Module (TXC/MM):

262.- Calibration processes.

263.- Temperature sensors calibration.

264.- Determination of the thermal conductivity “k”.
265.- Insulation effect.

266.- Determination of the thermal contact resistance.

267-285.- Practices with PLC.

Practices to be done with the Ceramic Heat Transfer
Module (TXC/TC):

286.- Calibration processes.
287 .- Temperature sensors calibration.
288.- Determination of the thermal conductivity “k”.

289.- Calculation of the heat transfer properties of
specimens.

290-308.- Practices with PLC.

Practices to be done with the Isolated Material Heat
Transfer Module (TXC/TI):

309.- Calibration processes.
310.- Temperature sensors calibration.
311.- Determination of the thermal conductivity “k”.

312.- Calculation of the heat transfer properties of
specimens.

313-331.- Practices with PLC.


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heattransferbasic/TSTCC.pdf
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TRTC. Computer Controlled Thermal Radiation and Light Radiation Unit

@ Unit: TRTC. Thermal Radiation and Light Radiation Unit
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SPECIFICATIONS SUMMARY

@ TRTC. Unit:

Unit designed to demonstrate the laws of radiant heat transfer and radiant heat exchange. It bosicollK consists in two
independent parts. One of the parts is for the light radiation experiments and another part is for the thermal radiation

experiments.

Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution to the elements

in the real unit.

This unit consist on a metal plate with a resistance at one side and a lamp in another side. Lengthwise of the metal plate you

can place the elements supplied with the unit.

ltems supplied as standard

Heating resistance, computer controlled. Lamp, with diffuser.
The unit is provided with accesories for light experiments and radiation experiments.

Light accesories: Luxmeter that allows to measure the intensity of the light. 5 Different grey natural filters. 3 Filter portholes.

Radiation accesories:
Radiometer.

Planes surfaces. They are elements for studying the radiation and each one contains one temperature sensor.
Variable slit or aperture. It allows to regulate the area of the radiation.
7 Temperature sensors. Power measurement from the computer. Radiation measurement from the computer.

@ TRTC/CIB. Control Interface Box :

With process diagram in the front panel. The unit control elements are permanentl
visualization in the computer of all parameters involved in the process. Calibration of oYl
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibﬁ

parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third

one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

sensors involved in the

@ TRTC/CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) =Unit: 1400 x 500 x 500 mm. Weight: 40 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/

heattransfergeneral/TRTC.pdf 7

TMT. Temperature Measurement Unit

SPECIFICATIONS SUMMARY

Bench-top unit to demonstrate the characteristics of the more
common temperature sensing an measuring devices.
Anodized aluminium structure and panels in painted steel.
Diagram in the front panel with similar distribution to the
elementsin the real unit.

Platinum resistance thermometer with digital temperature
display. Thermistor thermometer probe with digital
temperature display.

A range of “K” type thermocouples (6 units), thermocouple
type “T"and thermocouple type “J”, which may be connected
to either a digital indicator displaying temperature or directly
to a millivolt meter.

Selector switch for enabling up to eleven sensors or
thermocouple circuits to be connected to a digital
temperature display.

Digital millivolt meter.

Vapour pressure thermometer, which works following the
relation between the temperature in a liquid and its vapour
pressure.

Bi-metal dial thermometer. Dry and wet bulb hygrometer.
Self-adhesive patch temperature indicators.

Alcohol in glass thermometer and storage case.

Water heater with power regulator and thermostatic
protection.

High and ambient temperature air blower.

Vacuum flask which may be used for ice-water mixture,
getting low temperatures.

Connecting wires. Plugs. Protection devices.

Thermocouples parallel or series associations.

Cables and accessories, for normal operation.

Manuals: This unit is supplied with 8 manuals.

Dimensions (approx.): 800x 600 x 700 mm. Weight: 50 Kg.

More information in: www.edibon.com/products/
catalogues/en/units/thermodynamicsthermotechnics/

heattransfergeneral/TMT.pdf ©
Page 73

computer controlled. Simultaneous
rocess. Real

ity of modifications from the computer keyboard of the

Control Interface: 490x 330x 310 mm. Weight: 10 Kg.

PRACTICAL POSSIBILITIES

Inverse of the distant square law for
the radiation.

1.-

2.- Stefan Boltzmann Law.

3.- Emission power .

4.- Emission power|l.

5.- Kirchorff Law.

6.- Areafactors.

7.- Inverse of the distant square law for
the light.

8.- Lambert’s Cosine Law.

9.- Lambert Law of Absorption.

Other possible practices:
10.-Sensors calibration.

11-29.- Practices with PLC.

PRACTICAL POSSIBILITIES

Determining concepts
measurements and scales.

of temperature

2.- Thermometric properties and characteristic
behaviour of different sensors.

3.- Operation, application and assessment of the
characteristics of different temperature sensing
and indicating devices.

4.- Measuring precision, sensitivity and measuring
errors of the different thermometers.

5.- Introduction to calibration techniques and
physical principes of each system.

6.- Calibration errors.

7.- Errors associated fo a bad electrical connection.

8.- Conduction and transmission errors.

9.- Dynamicresponse.

10.- Installation methods.
11.-Temperature scales: alcohol thermometer.
12.-The bimetallic thermometer.

13.-The vapour pressure thermometer.
14.-The Peltier thermoelectric effect.
15.-The Seebeck thermoelectric effect.
16.- Intermediate metals Law.
17.-Intermediate temperatures Law.

18.- Direct measurement thermocouple.
19.-Parallel association of thermocouples.
20.-Series association of thermocouples.
21.-Platinum resistance thermometer.
22.-Thermistor.

23.-Wet and dry bulb thermometer.

www.edibon.com
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TMCP Pressure Measurement and Calibration Unit

SPECIFICATIONS SUMMARY

TMCP. Pressure Measurement and Calibration Unit is
designed to study pressure and how different methods and
tehcniques can be used to measure this variable.
This unit infroduces students to pressure, pressure scales
and common devices available to measure pressure.
Bench-top unit mounted on an anodized aluminum
structure and panel in painted steel.
Dead-weight pressure calibrator, using water, consists of a
precision piston and a cylinder, with a set of weights to
generate different pressures.
Bourdon type manometer, connected to the dead-weight
calibrator.
Electronic pressure sensor, connected to the dead-weight
calibrator.
Both Bourdon manometer and pressure sensor are
mounted on a manifold block with a separate reservoir (to
contain water) .
Valves for allowing the priming, restricted flow of water to
demonstrate the application of damping and the
connection of other alternative devices for calibration.
Electronic console: Protection devices. Sensor connectors.
Digital meter with selector switch to display the output
from the pressure sensor and the conditioned reading in
engineering units. Conditioning circuit with span and zero
controls to allow the output to be displayed as a direct
reading pressure meter calibrated in units of pressure.
Cables and Accessories, for normal operation.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.):

Unit: 500x 350 x 350 mm. Weight: 15 Kg.

Electrical console: 310x220x 145 mm. Weight: 3 Kg.
More information in: www.edibon.com/products/

catalogues/en/units/thermodynamicsthermotechnics/
heattransfergeneral/TMCPpdt )

@TTLFC. Unit:

TTLFC. Computer Controlled Fluidisation and Fluid Bed Heat Transfer Unit %k

XM Heat Transfer (General)

PRACTICAL POSSIBILITIES

1.- Studythe concept of pressure.

2.- Study of the concepts of measurement
and calibration (gauge and absolute
pressures, zero error, non-linearity,
scale error, conversion of arbitrary
scale info energy units).

3.- Study of pressure scales.

4.- Study of the function of a dead-
weight pressure calibrator.

5.- Study of the operation of a Bourdon
type manometer.

6.- Study of the characteristic behaviour
of a Bourdon type manometer.

7.- Calibration of a Bourdon type
manometer in engineering units.

8.- Calibration of a Bourdon type
manometer in arbitrary units (angular
displacement of needle).

9.- Study of the characteristic behaviour
of a pressure sensor.

10.- Calibration of a pressure sensor and
signal conditioning circuit in
engineering units

11.-Calibration of a pressure sensor
(voltage output from sensor).

12.-Study of the sources of error in
measurement and calibration (signal
conditioning, display resolution;
wear, friction and backlash, etc.).

13.-Study of calibration of conditioning
circuits and display using a reference
signal.

( SCADA. EDIBON Computer Control System \

Data  Software for:
\mecrf?nrc'goB‘ox Acguisition - Computer Control
oar - Data Acquisition
(® Cables and Accessories - Data Management
® Manuals

PID CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k- From PLC (optional) J

s
T %
s %
wafn %
o e

lwpaje o

Detail of the 9 distributors
supplied with the unit

@ Unit: TTLFC. Fluidisation and Fluid Bed Heat Transfer Unit

SPECIFICATIONS SUMMARY

ltems supplied as standard

The TTLFC unit has been designed to provide visual and quantitative results related to the flow of air through both a packed
and a fluidised bed of granular material. Clear experimental set-up for investigations of the heat transfer in a fluidised bed. It
also provides quantitative results related to heat transfer in a fluidised bed.

Anodized aluminium structure and panels in painted steel.

Diagram in the front panel with similar distribution to the elements in the real unit.

Bed chamber: crystal cylinder in which is contained a granular material through which a fluid (air) passes and which feeds the
bed through a distributor in its lower part. It has two temperature sensors, and two stainless steel couplings that carry a heating
resistance (computer controlled) and the pressure probes.

Granular material (glass perls): 1 Kg. (170-300 microns) and 1 Kg. (250-420 microns).

Heating element (150 W), computer controlled: cylindrical heating with a cooper-covered resistance. It has two temperature
sensors on the surface, one indicates the surface temperature, and the other is associated to a controller that prevents the
temperature from exceeding a pre established value.

Distributor: in the lower part of the bed chamber. 9 different types of distributors supplied with the unit.

Air filter. Regulator and filter. Pressure relief tank. Flow sensor. Pressure sensor. Differential pressure sensor. Temperature
sensor in the chamber air intake. Power measurement from the computer (PC).

@TTLFC/CIB. Control Interface Box :

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Coligrofion of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any fime from the keyboard. Shield and fiﬁered signals
to avoid external interferences. Real time PID control with ﬂexibﬁify of modifications from the computer keyboard of the PID
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third one
in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@TTLFC/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

PRACTICAL POSSIBILITIES

1.- Observation of the behaviour in a
fluidised bed of a wide range of
granular materials, from onset of
fluidisation to enfrainment.

2.- Study of the behaviour of particles in
a bed when an ascendant airflow is
applied.

3.- Study of the relation between bed
height, drop pressure and ascendent
air velocity through the particle bed.

4.- Investigation of the effect of
distributor design on bed behaviour.

5- Measurement of air flow and
pressure drop through a variety of
granular materials.

6.- Demonstration of separation by
particle size and density.

~
o

Study of the variation of the heat
transfer coefficient in a fluidised bed
by effect of the following parameters:
Superficial velocity.
Depth of immersion of the hot
surface in the bed.
Particle size.

® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) = Unit: 750x500x 750 mm. Weight: 50Kg.  Control Interface: 490x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
heattransfergeneral /TTLFC.pdf $

Other possible practices:
8.- Sensors calibration.
9-27 .- Practices with PLC.

% Non computer controlled version available too. Page 74


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heattransfergeneral/TMCP.pdf
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m Heat Transfer (General

TCEC. Computer Controlled Boiling Heat Transfer Unit %

( SCADA. EDIBON Computer Control System\

® .=
e > L B -
Confrol Data  Software for:
Acguisition -~ Computer Control
Inferface Box Boord - Data Acquisition
(® Cables and Accessories - Data Management
® Manuals
PID CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k - From PLC (optional) j

@ Unit: TCEC. Boiling Heat Transfer Unit

SPECIFICATJ,ONS SUMIX\A \

ltems supplied as standar

@TCEC. Unit:
Students can investigate the modes of boilin
convective, nucleate and film boiling. This unit o?l
and measure temperatures and

and can make qualitative and quantitatives studies and assessments of
ows the student fo see the processes taking place inside a transparent cylinder
heat flux under steady state conditions. Wide range of conditions can be investigated.

PRACTICAL POSSIBILITIES

Visual demonstration of the three

boiling modalities (convective,
nucleate and film boiling).

Bench-top unit, designed to employ the coolant SES-36. 7 - Deiamineion of e thammsl Hew
Diagram in the front panel with similar distribution to the elements in the real unit. ’ 4 th ricial heat transf
Chamber: internal diameter: 90 mm., external diameter: 100 mm., and length: 300 mm. Heating resistance, computer el s Sl Ee ke
controlled (690 W). Serpentine condenser: a copper tube plated with a surface of 0.043 m”. Load valve placed in the bottom coefficient.

part of the cylinder and itis used for charging and discharging of the unit. 3.- Effect of the pressure on the critical
Water flow control valve, located in the conduction line of water, that regulates the water flow that inputs the serpentine. T

Purge and safety valve. 5 Temperature sensors: to measure the temperature of the hot surface, of the coolant, at the water inlet, ) C

at the water outlet and to determine the femperature of the saturated vapour. Pressure sensor. The electric power consumed by 4.~ Film condensation.

the heating resistance is controlled from the computer. Flow sensor. Temperature circuit breaker. High-pressure cut out. 5.- Demonstration of the liquid

@ TCEC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Caligraﬁon of Gﬁ sensors involved in the process. Real  6.-
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and fiﬁered signals
to avoid external interferences. Real time PID control with ﬂexibﬁﬁy of modifications from fﬁe computer keyboard of the P
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safgty levels: mechanical in the unit, electronic in the control interface, and the third one
in the control software.

@ DAB. Data Acquisition Board:
PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TCEC/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up to
250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) = Unit: 700x 700x 720 mm. Weight: 70Kg. Control Interface: 490x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
heattransfergeneral/TCEC.pdf £

dragging forthe vapour.
Relationship between the pressure
and the temperature.

7.- Aireffectin aninstallation.
Other possible practices:

8.- Temperature sensors calibration.
9.- Flow sensor calibration.

10.- Pressure sensor calibration.

11.-Study of the hysteresis of the flow
sensor.

12.-Gauge pressure/Enthalpy.
13.-Properties of the SES-36.
14-32.- Practices with PLC.

TCCC. Computer Controlled Heat Conduction Unit
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(® Cables and Accessories - Data Management E ~ .
® Manudls =]

PID CONTROL
(Open Control + Multicontrol + Real Time Control)

- From COMPUTER (standard)
K - From PLC (optional)

SPECIFICATIONS SUMMARY
ltems supplied as standard

by

Radial Heat Conduction
@ Unit: TCCC. Heat Conduction Unit

)
@TCCC. Unit:

Heat Conduction Unit “TCCC” has been designed to demonstrate the heat transmission principles for conduction, allowing

PRACTICAL POSSIBILITIES

Conduction through a simple bar.

the study ofﬂl‘;e |;neor0nd lrcdic}:l conldughonk.) el ) | ] . " 2.- Conduction through a compound bar.
Diagrams in the front panels with similar distribution to the elements in the real units. The unit consists of two separate modules: B
TXC/CL. Linsar Heat Conduction Module: ? 3.- Determination of the thermal
Input heat section. Electric heater, computer controlled. Refrigeration section with a surface cooled by water. Central conducfivity 'k ofdﬁferem materials
\s/scﬂonﬁ: with brossv\c;f 25 mmlof diohnefer, \fvifh ]béo_lgs o mm of diameter and with stainless steel of 25 mm of diameter. (conductors and insulators).
ater tlow sensor. Water regulation flow valve. emperature sensors. 2R 5
TXC/CR. Radial Heat Conducgﬁon Module: : A= The thermal conducfivify e of
Brass disk of 110 mm of diameter and 3 mm of thickness. Incorporated electric heater, computer controlled. Peripheral insulators may be found by inserting
cooling tube. Water flow sensor. Water regulation flow valve. 8 Temperature sensors. paper or other elements between the
Power measurement from the computer (PC). heating and cooling sections.
@TCCC/CIB. Control Interface Box: 5 - Insulation eff
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous = ImSulEiiton Gies,
visualization in the computer of all parameters involved in the process. Calibration of o\rl i i 6.- Determination of the thermal

sensors involved in the process. Real
ftime curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and fiﬂered signals
to avoid external interferences. Real time PID control with ﬂexibﬁﬁy of modifications from TYwe computer keyboard of the PID
parameters, at any moment during the process. Open control allowing modifications, at any moment an
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in th
in the control software.
@ DAB. Data Acquisition Board:
PCI Data acquisition National Instfruments board to be placed in a computerslot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.
@TCCC/CCSOF PID Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up to
0,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.
® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.)= TXC/CL module: 400 x 300 x 300 mm. Weight: 20 Kg. TXC/CR module: 400 x 300 x 300 mm. Weight: 20 Kg.
Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/

heattransfergeneral/TCCC.pdf

% Non computer controlled version available too.

contact resistance R,

in real time, of 7.

Effect of the crossing sectional area.
e control interface, and the third one &

Radial conduction.

Understanding the use of the Fourier
equation in determining rate of heat
flow through solid materials.

10.- Observing unsteady-state conduction.
Other possible practices:
11.-Calibration processes.
12.-Calibration of the femperature sensors.
13-31.- Practices with PLC.

Page 75 www.edibon.com


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heattransfergeneral/TCEC.pdf
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X8 Heat Transfer (General)
TCLGC. Computer Controlled Thermal Conductivity of Liquids and Gases Unit

i |
( SCADA. EDIBON Computer Control System \ ed[b@ . A y SENSORS
-@» S
= |
@ @ "NEﬂNAI.CDIlI;‘l::CIfIch OF LIQUID Pt
Control C oftware for: AND GASES EQUIPMENT Lo
Interface Box Acgusiien - Somevter Conil ACTUATORS
® Cables and Accessories - Data Management - T it
® Monuals - |
PID CONTROL - R
® Unit: TCLGC. Thermal Conducivity of Liquids and Gases Uit R S MPUTER (ool + Real Time Control ] ~ E
K - From PLC (optional) )
SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES
. ltems supplied as standard
@TCLGC. Unit: .
) L ) . . ) L o 1.- Obtaining of the curve of thermal
Anodized aluminium structure and panel in painted steel. Diagram in the front panel with similar distribution to the elements ductivity of the ai
inthe real unit. conductivity of the air.
Aluminium body (cylinder) with brass jacket that contains the test fluid and the refrigeration water. Variable heating resistance 2.- Thermal conductivity in vacuum.
(inthe cylinder), computer controlled. The power is measured by a sensor. Water flow regulation valve. Valves. Syringe.
6 Temperature sensors. Water flow sensor. 3.- Water thermal conductivity
@TCLGC/CIB. Control Interface Box: determination.

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real ! -
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered of amineral oil.
signals to avoid external interferences. Real time PID control with flexibility of modifications from the computer keyboard of I .
the PID parameters, at any moment during the process. Open control allowing modifications, at any moment and in real 5.- Calibration of the Unit.

4.- Thermal conductivity determination

time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the | . Calibrati f th
third one in the control software. 6.- Control system: Calibration of the
®@DAB. Data Acquisition Board: sensors.
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: Other possible practices:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.
@ TCLGC/CCSOF PID Computer Control+Data Acquisition+Data Management Software: 7.- Dry air thermal conductivity under
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up atmospheric pressure.

to 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.
(® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) = Unit: 500 x 400 x 300 mm. Weight: 40Kg. Control Interface: 490x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
heattransfergeneral/TCLGC.pdf 5

8-26 .- Practices with PLC.

TCPGC. Computer Controlled Film and Dropwise Condensation Unit %k
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IHoe COMPUIER COMTROLLED FILM AND DROPWISE CONDENSATION UNT
9 . . - SENSORS
( SCADA. EDIBON Computer Control System \ | | - T i el fin Vme
s T i ol sy =
[ |
.
|
I @ | Dafa Software for:
It o Acguisition - Computer Control Sensors Plot
oord - Data Acquisifion
(® Cables and Accessories - Data Management TR
® Manuals o 2
PID CONTROL 5
(Open Control + Multicontrol + Real Time Control) -
\[:rﬂm :locM(pr"ER (f)'und:lrd) ]j :6; *'U';
~ From PLC (opfiona
|
® Unit: TCPGC. Film and Dropwise
Condesation Unit
SIPECIFICATIIOCII\IS SUMIAAASY PRACTICAL POSSIBILITIES
. tems supplied as standar
@®TCPGC. Unit: ) ) T o 1.- Investigation of the saturation
The TCPGC unit has been specially designed for students use and fo provide visual results and quantitative results related to pressure/temperature  relationship
heat transfer during condensation. Self-contained unit, which has its own steam generator and air extraction system, as well for H.O b bout 20° C and
as condensers to provide dropwise and filmwise condensation. or 'l etween about el
Diagram in the front panel with similar distribution to the elements in the real unit. 100°C.
Steam chamber: thick-walled glass cylinder with aluminium ends and PT.FE. seals.
2 Water cooled condensers, mounted in the upper cylinder cover: 2.- Visual demonstration of filmwise and
Dropwise condenser-gold plated. Filmwise condenser-natural finish. dropwise condensation, and of
Each condenser is provided with three connected temperature sensors. nucleate boiling.
Electric heating element (3 KW. resistance) with thermal protection. Power of the resistance computer controlled.
Air extraction system, composed by air cooler, separator and water jet vacuum pump. 3 NMessuaman of bhest Tew end

Pressure sensor, to measure the chamber pressure. 2 Water flow sensors, to measure the water flow rate through the
condensers.Power measurement from the computer (PC).
Scfefé elements.

surface heat transfer coefficient in
both filmwise and dropwise

@TCPGC/CIB. Control Interface Box: condensation at pressures up to
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous atmospheric.
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered 4.- Demonstration and investigation of
signals to avoid external interferences. Real time PID control with flexi%ilit{ of modifications from the computer keyboard of the effect of air in condensers

the PID parameters, at any moment during the process. Open control allowing modifications, at any moment and in real
time, of parameters involved in the process. 3 safe levels: mechanical in the unit, electronic in the control inferface, and the
third one in the control software.
@ DAB. Data Acquisition Board:
PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.
@TCPGC/CCSOF PI% Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration oftﬁe alarms state and the graphic representation in real time.
® Cables and Accessories, for normal operation.
®Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) = Unit: 700x570x 770 mm. Weight: 60 Kg.  Control Interface: 490x330x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
heattransfergeneral/TCPGC.pdf

% Non computer controlled version available too. Page 76

5.- Demonstration of Dalton’s Law.
Other possible practices:
6.- Sensors calibration.

7-25 .- Practices with PLC.
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m Heat Transfer (General

TCLFC. Computer Controlled Free and Forced Convection Heat Transfer Unit
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Sight of the different heat exchangers used

SPECIFICATIONS SUMMARY

ltems supplied as standard

- Data Management
@ Unit: TCLFC. Free and Forced Convection Heat Transfer Unit

@ TCLFC. Unit:
This Unit allows to study the efficiency of different exchangers, analyzing the heat transmission coefficients of each of the
exchangers exposed to different ajrflows. Stainless stee| tunnel of rectangular section, 700 mm |onﬁ. In the tunnel three type
of different heat exchangers can be set. Viewer that allows a good visualization of the exchanger that is in use. Stabilizers to
guarantee an uniform air flux. 9 Temperature sensors: 2 temperature sensors measure the air temperature at the inlet and
outlet of the area of heat exchange, temperature measurements, at different distances of the base of the dowels and blade
exchangers, are made by other five temperature sensors that are introduced by one side of the tunnel, 1 temperature sensor
forthe heating resistance and 1 temperature sensor in the exchangers. Flow sensor, for measuring the air flow generated.
3 Aluminium exchangers: Flat heat exchon?er, Dowels heat exchanger and Blade heat exchanger. Heating resistance of
150W for each exchanger, computer controlled.
Variable sBeed fan, computer controlled, which generates air flux through the tunnel.

@ TCLFC/CIB. Control Interface Box:
With ,orocess diagram in the front panel. The unit control elements orecoermanenfly computer controlled. Simultaneous
visualization in the computer of all Eoromefers involved in the process. Calibration of all sensors involved in the process.
Realtime curves representation. All the actuators’ values can be chan%ed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time PID control with flexi ilihr of modifications from the computer keyboard of
the PID parameters, at any moment during the process. Open control allowing modifications, at any moment and in real
time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the
third one in the control sottware.

@ DAB. Data Acquisition Board:

Cl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs,

250 .
@ TCLFC/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:
Flexible 08en and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.
Cables and Accessories, for normal operation.
©® Manuals; This unitis supflied with 8 manuals.
Dimensions (approx.) = Unit: 370x610x 920 mm. Weight: 25Kg.  Control Interface: 490x330x310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
heattransfergeneral/TCLFC.pdfs™

TIFCC. Computer Controlled Cross Flow Heat Exchanger %

( SCADA. EDIBON Computer Control System \

@

Data  Software for:
\mecrfzggoB‘ox Acguisition - Computer Control
oar - Data Acquisition e
(®) Cables and Accessories - Data Management
Different plate exchangersin i
cistail ® Manuals ;

PID CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard) (=
K - From PLC (optional) j — -
——

Trce
COMPUTER CONTROLLED CROSS FLOW HEAT EXCHANGER
de Calor

PRACTICAL POSSIBILITIES

1.- Demonstration of the basic principles
of free and forced convection.

2.- Comparison between free and
forced convection.

3.- Free convection in flat surfaces.

4.- Forced convectionin flat surfaces.

.- Dependence of the heat transmission
with the temperature.

6.- Dependence of the heat fransmission
wi’rﬁ’rhe speed of the fluid.

.- Dependence of the heat transmission
with the exchanger geometry.

8.- Temperature distribution
additional surfaces.

9.- Study of the advantage of using
spiked and bladed surfaces in heat
transmission in free convection.

10.-Study of the advantage of using
spiked and bladed surfaces in heat
transmission in forced convection.

11.-Comparative study between the free
convection of a horizontal surface
and vertical surface.

Other possible practices:

12.-Sensors coﬁbrotion.

13-31.- Practices with PLC.
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SPECIFICATIONS SUMMARY

@ Unit: TIFCC. Cross Flow Heat Exchanger A
ltems supplied as standard

@TIFCC. Unit:
This unitis used to study the phenomenon of heat transfer in convection in a crossed flow.
Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution to the elements

inthe real unit.
.Land
that is

Mouth bell input of resistant stajnless steel. Vertical air tunnel of stainless steel of rectangular section (65 x 170 mm
1200 mm. of length. This tunnel has a rectangular central opening of 200 x 150 mm., placed in a longitudinal way,
EOOd to insert the different plates with the tubes in the current of air and to carry out the applicable experiments.
lange of joining elastic tunnel-fab with band. Centrifugal fan, computer controlled. Air flow adjustable.
Temperature sensors. Differential pressure sensor.
Active element (heating resistance). It_is a cylinder of thick walls heated electrically. The element incorporates one
thermoelectric couple. Electrical power: 7 .
Exchanﬁers included:
Single tube plate exchanger: can be installed in the air tunnel in order to study the behaviour of one single tube in the
fraverse current.
Tube bundle plate exchanger: a thick plate with 27 fixes tubes placed in an equilateral triangle. The tubes are placed in six
lines and there is a removable tube next to the center of each line.

Optional (notincluded in the standard suppl %z

—TlFCC(/A. Local Heat Transfer Elemem?p k IFCC/F. Finned Tube Plate Exchanger.

®@ TIFCC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of oYl sensors involved in the process. Real
time curves represenfcﬁon. All the actuators’ values can be changed at any time from the keyboard. Shield and filtere
signals to avoid external interferences. Real time PID control with flexibility of modifications from the computer keyboard o
the PID parameters, at any moment during the process. Open control ol\fowing modifications, at any moment and in real
time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the
third one in the control software.

@ DAB. Data Acquisition Board:
2(5:6Dc51}0 acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:

@ TIFCC/CCSOF PID Computer Control + Data Acquisition+Data Management Software:
Flexible, open and multiconfrol software. Management, F[1)r<3cessing, comparison and storage of data. Sampling velocity up

Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/

heattransfergeneral/TIFCC.pdf

s. 2Anc1|080u’rpu’rs. 24 Digital Inputs/Outputs.
to 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.
Dimensions (approx.) = Unit: 200 x 450 x 2000 mm. Weight: 100Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.
% Non computer controlled version available too.

Page 77

PRACTICAL POSSIBILITIES

1.- Investigation of convection processes.

2.- Determination of the heat transfer
forasingle tube.

3.- Determination of the heat transfer
fora bench of tubes.

4.- Determination of the average heat
transfer in a bench of tubes.

5.- Deduction of the reloﬁonshiﬁamorég
the numbers of Nusselt, Reynolds
and Prandtl.

.- Effect produced by the external fins in
the heat transfer process.

7.- Determination of the heat transfer
for a bench of tubes with fins.

8.- Relationship between Nusselt’s an
Reynolds’s numbers using the
element TDC.

9.- Determination of local variation in

the transmission coefficient of
convective heat.

10.-Comparison of heat transfer for
different heating elements.

11.-Comparison qbefween different
heating elements.

12.-Control System: Calibration of the
temperature sensors.

13.-Calibration of the differential
pressure sensor.

14.-Control System: Determination of
the adjustment parameters of a PID-
PWM controller.

Other possible practices:

15.-Determination of the airflow.

16.-Dynamic Simulation of the Control
Systems.

17.-Operation and calibration of the

process equipment and control

elements.

18-36. Practices with PLC.
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http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heattransfergeneral/TCLFC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heattransfergeneral/TIFCC.pdf

XM Heat Transfer (General)

TCMC. Computer Controlled Thermal Conductivity of Building and Insulating Materials Unit

LOADING /LIFTING HANDWHEEL AND SCREW

BISIEOn (SCADA. EDIBON Computer Control System \

O
o e Acguiiion ST ST
oard Data Acquisition
(® Cables and Accessories  Bata Management
® Manuals
R ISR (Open Control + lelnlizorgglNI ':Suli Time Control)
® Unit: TCMC. Thermal Conduciivily of Building and Insulafing Materials Unit — \| - From pee ommioncy o
SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES
. ltems supplied as standard
®TCMC~ Unit: o o o ] ] ] 1.- Determination of the thermal
Unit for determination of thermal conductivity of building and other insulating materials. conductivity of different materials.
Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution to the elements
inthe real unit. 2.- Determination of the thermal
Measurement of thermal conductivity for materials with thermal resistance in the range 0.1 to 1.4 m” K/W at mean resistance.
temperatures up to 50° C. Suitable for sheet, fibrous, granular and cellular materials. Suitable for soft, rigid, and semi-rigid o
materials up to 5kg sample weight. Suitable for homogeneous and non-homogeneous materials. 3.- Therrjnol conduchwfy_ of ] several
Specimens size: 300 x 300 mm and up to 75 mm of thicknesses. specimens connected in series.
Thermal performance of single layer and composite materials of various thicknesses up to 75 mm. Insulated enclosure. 4 Industrial research canabilit
Electric heater. Height adjustable 500W hot plate, controlled. Water-cooled cold plate. Loading/lifting handwheel and : P v
screw. Optical switch under the cold plate senses the compression of loading springs to ensure that a consistent pressure is Other possible practices:
applied to the specimen. Heat flow sensor, flitted to cold plate. Temperature sensors. A set of specimens, 8 pieces.
@ TCMC/CIB. Control Interface Box: 5.-  Sensors calibration.

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time PID control with flexibility of modifications from the computer keyboard of
the PID parameters, at any moment during the process. Open control allowing modifications, at any moment and in real
time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the
third one in the control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TCMC/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real fime.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) = Unit: 950 x 700 x 500 mm. Weight: 60Kg. Control Interface: 490x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/

heaﬁransferqenerc|/TCMC.pdf{}

6-24.- Practices with PLC.
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http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heattransfergeneral/TCMC.pdf

Heat Transfer (Special

TFLVC. Computer Controlled Laminar/Viscous Flow Heat Transfer Unit %k

10 corere -
s Ay, S

( SCADA. EDIBON Computer Control System \

.

Control Data  Software for:

Acquisition - Computer Control
Interloce Box Soard " - Data Acquisifion
(® Cables and Accessories - Data Management
® Manuals

From COMPUTER (standard)
- From PLC (optional)

PID CONTROL )
(Open Control + Multicontrol + Real Time Control)

-,

@ Unit: TFLVC. Laminar/Viscous Flow Heat Transfer Unit

o =2

o i A st

wam |

SPECIFICATIONS SUMMARY
®TFLVC. Unit: ltems supplied as standard

The Laminar/Viscous Flow Heat Transfer Unit, computer controlled “TFLVC” is an unit at laboratory scale, designed to study
Fem frﬁnsfe& betw;—zen hot oil flowing in laminar flow through an internal tube and cold water that flows 1hrougﬁ‘rhe annulus
ring-shaped area).
Anodized aluminium structure. Diagram in the front panel with similar distribution to the elements in the real unit.
Heat exchanger constituted by two concentric tubes with hot oil flowing through the internal tube and cold water flowing
through the ring-shaped area.
Exgwon erlengthl =0.92 m.
Internal tube: internal dia.: 10x 10° m = 10 mm, external dia.: 12x 10° m = 12 mm, depth = 10 *m = 1 mm, heat
transfer internal area: A, = 0.0289 m”, heat transfer external area: A_ = 0.0347 m”.
External tube: internal dia.: 16 x 10°m = 16 mm, external dia.: 18 x 10°m = 18 mm, depth = 10°m = 1 mm.
Stainless steel heater tank, with: heating resistance (computer controlled) and temperature sensorto measure oil femperature.
Pump, computer controlled, for pumping hot oil. 2 Flow sensors: for oil and for water. 7 Temperature sensor: 1 for the heater
tank and 6 distributed along the exchanger. 2 Control valves for cold water and oil flow. 4 ball valves that may provide co-
current or counter-current flow in the exchanger.
@ TFLVC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of OYI sensors involved in the Frocess. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered signals
to avoid external interferences. Real time PID control with flexibﬁify of madifications from fﬁe computer keyboard of the PID
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third one
in the control software.
@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.
@ TFLVC/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,000 data persecond. It allows the registration of the alarms state and the graphic representation in real time.
Cables and Accessories, for normal operation.
©® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) = Unit: 1000 x 770x 670 mm. Weight: 80 Kg.  Control Interface: 490x 330x 310 mm. Weight: 10Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
heattransferspecial/TFLVC.pdf 7

TIVAC. Computer Controlled Steam to Water Heat Exchanger

( SCADA. EDIBON Computer Control System \

PN

Data Software for:
Acgulsmon - Computer Control
oard - Data Acquisition

(®) Cables and Accessories - Data Management
® Manuals

PID CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k - From PLC (optional) ]

Control
Interface Box

@ Unit: TIVAC. Steam to Water Heat Exchanger

SPECIFICATIONS SUMMARY
ltems supplied as standard

@ TIVAC. Unit:
This unit has been designed to provide results (visual and quantitative) related to heat transfer in shell and tube type water
cooled condensers.

Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution to the

elements in the real unit.

Steam to water shell and tube condensing heat exchanger having its own 3KW steam generator and four U tube

condensers. Three interchangeable manifolds allowing single, doubl% or four pass operation. Heater. Circulating pump.

Temperature sensors to measure steam chamber and condenser inlet and outlet temperatures. Pressure sensor o measure

Bressure drop across condenser. 2 Flow sensors to measure total water flow through condenser and water flow from mains.
ressure sensor for steam chamber pressure. Safety elements as pressure relief valve, pressure switch etc.

@ TIVAC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. (?olibrofion of all sensors involved in the process.
Real time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals fo avoid external interferences. Real time PID control with ﬂexi%ility of modifications from the computer keyboard of
the PID parameters, at any moment during the process. Open control allowing modifications, at any moment and in real
time, of parameters involved in the process. 3 satety levels: mechanical in the unit, electronic in the control interface, and the
third one in the control software.

@ DAB. Data Acquisition Board:

PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TIVAC/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

(® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) = Unit: 700x 600 x 750 mm. Weight: 50Kg.  Control Interface: 490 x 330 x 310 mm. Weight: 10Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/

heattransferspecial/TIVAC.pdf

% Non computer controlled version available too. Page 79

PRACTICAL POSSIBILITIES

1.- Demonstration of a concentric tube
heat exchanger with co-current and
counter-current flow in laminar/
viscous flow.

N
o

Energy balance for the heat
exchanger.

3.- Determination of surface heat
transfer coefficients on the oil and
water sides and determination of the
overall heat transfer coefficient.

4.- Relationship between Nusselt
Number and Graetz Number for
Reynolds Numbers up to 1400.

Other possible practices:
5.- Sensors calibration.

6-24 .- Practices with PLC.

PRACTICAL POSSIBILITIES

1.- Demonstration of the increase in
heat exchanger effectiveness due to
increasing the number of tube
passes at constant flow rates.

2.- Visual demonstration of filmwise
condensation and nucleate boiling.

3.- Measurement of the effect of coolant
flow velocity and the number of
tube passes on pressure drop.

4.- Investigation of the saturation
pressure/temperature relationship for
water at low pressures.

5.- Investigation of the effect of
increasing flow velocity and number
of tube passes on the overall heat
transfer coefficient.

Other possible practices:
6.- Sensors calibration.

7-25 .- Practices with PLC.

www.edibon.com
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http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heattransferspecial/TFLVC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heattransferspecial/TIVAC.pdf
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Data Software for:
Ime(r:fcclzgoéox Acguisition - Computer Control
oar - Data Acquisition
(B Cables and Accessories - Data Management

® Manuals

PID CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
- Fi PLC i 1)
® Unit: TFEC. Flow Boiling & rom PLC (optional) j

Demonstration Unit

SPECIFICATIONS SUMMARY
ltems supplied as standard

@TFEC. Unit:
Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar
distribution to the elements in the real unit. Experiment visualisation tube of 1500 mm. length
composed by two glass concentric tubes. Re rig_lgron‘r control valve. Condensing chamber. Security
valve, to avoid overpressures. Condensate coil. Thermostatic bath, that heats the water that flows by
the experimental tube (heating resistance of 600W, computer controlled). Centrifugal pump for hot
water impulsion, computer controlled. Water control valve regulates the water flow that enters in the
condensate coil. Water jet pump for extracting the air and controlling the refrigerant pressure.

8 Temperature sensors, distributed along the process to know the heat transfers occurred.

1 Absolute pressure sensor. Water flow meter. Drain and securig valve.

This unit has been designed for using SES36 refrigerant gas, free of CFC s, compatible with the Environment.

®@TFEC/CIB. Control Interface Box:
With process diagram in the front panel. The unit confrol elements are permanently computer
controlled. Simulfaneous visualization in the computer of all parameters involved in the process,
Calibration of all sensors involved in the process. I{)eal time curves representation. All the actuators’
values can be changed at any time from the keyboard. Shield and filtered signals to avoid externa
interferences. Real time PID control with flexibility of modifications from the computer keyboard of the
D parameters, at any moment during the process. Open control allowing modifications, at any

moment and in real time, of parametersinvolved in the process. 3 safety levels: mechanical in the unit,
electronic in the control interface, and the third one in the control software.

® DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs.
Somplin@ rate L;:pfo: 250KS/s. 2 Analog outputs. 24 Digjtal Inputs/Qutputs.

@ TFEC/CCSOF PID Computer Control+Data Acquisition + Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sompling velocity up to 250,000 data per second. It allows the registration of the alarms state and
the graphic representation in real time.

® Cables and Accessories, for normal operation.

Manuals; This unitis supplied with 8 manuals.

Dimensions (approx.) = Unit: 750x 700 x 2100 mm. Weight: 70 5\%

Control Interface: 490 x330x 370 mm. Weight: 10 Kg.

More information in: www.edibon.com/producis[coialo?ues[en[uniis[

thermodynamicsthermotechnics/heattransferspecial/TFEC. pd N

TRLC. Computer Controlled Recycle Loops Unit %k

( SCADA. EDIBON Computer Control Sysiem\

ol
>
s
® Data Software for:
Inriats Box Acquisiion “ZortS S Control
oard - Data Acquisition

~ Data Management
® Cables and Accessories

® Manuals
PID CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k- From PLC (optional) )

SPECIFICATIONS SUMMARY
@ TRLC. Unit: ltems supplied as standard

Unit o demonstrate, both visually and experimentally, how a recycle loop works. It has a lot of
Teochirz? applications of which the carried out of mass and energy balances under steady and
unsteady state conditions is emphasized.

Diagram in the front panel with similar distribution to the elements in the real unit.

Water inlet pipe, which incorporates a temperature sensor and a flow sensor. Water inlet flow
regulation valve. Pressure regulation valve, to avoid overpressures.

Recycle loop, composed of: recirculation pump gcompufer controlled); heating resistance (2000W)
that works with a PID control over the temperature sensor; protection thermostat for the heating
resistance; water control valve; 3 temperature sensors and flow sensor.

Water outlet pipe, which incorporates a temperature sensor and a flow sensor.

Different volumes of recycle loop, usable without having to be dismounted.

@ TRLC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permcneml% computer
controlled. Simultaneous visualization in the computer of all parameters involved in the process.
Calibration of all sensors involved in the process. Real time curves representation. All the actuators’
values can be changed at any time from the keyboard. Shield and filtered signals to avoid external
interferences. Real time PID control with flexibility of modifications from the computer keyboard of the
PID paramefers, at any moment during the process. Open control allowing modifications, at any
moment and jn real time, of parametersinvolved in the process. 3 safety levels: mechanical in the unit,
electronicin the control interface, and the third one in the control software.

® DAB. Data Acquisition Board:

PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs.
Sampling rate up to: 250 KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TRLC/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data.
Sampling velocity up to 250,000 data per second. It allows the registration of the alarms state and the

cg‘;rqp ic representation in real time.

ables and Accessories, for normal operation.

© Manuals: This unit s supplied with 8 manuals.

Dimensions (approx.) = Unit: 1110x630x 300 mm. Wei]ghf: 40 \Ii?

0 mm. Weight: 10Kg.

@ Unit: TRLC. Recycle Loops Unit

Control Interface: 490x330x 3
More information in: www.edibon.com/productszcctclogues[en[units[
thermodynamicsthermotechnics/heattransferspecial/TRLC.pd )

% Non computer controlled version available too. Page 80

‘AN Heat Transfer (Special)

Computer Gontrolled Flow Bolling
'Demonstration Unit

Sensors to Plot ACTUATORS
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a0 o 2
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PRACTICAL POSSIBILITIES

1.- Observation of:
Single-phase liguid flow.
Sub-cooled boiling.
Bubbly flow.
Slug regime.
Annular flow.
Film boiling.
Drop flow ?misf).
Single-phase vapour flow.
2.- Demonstration of a heating process accompanied by
vapour formation within a tube, including:
Circulation promoted by natural convection.
Nucleation in sub-cooled and saturated liquid.
Convective heattransfer to sub-cooled liquid.
Slugging.
Droplet entrainment.
Annular flow.
Complete dry outto superheated vapour.
- Demonstration of effect of airin condensers.
- Demonstration of two phase flow with increasing vapour
contfent.
- Effect of flow rate on the evaporation process.
- Effect of temperature on the evaporation process.
- Effect of pressure on the evaporation process.
- Relationship between pressure and temperature.
.- Film condensation.
Other possible practices:
10.-Sensors calibration.
11-29.-Practices with PLC.
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PRACTICAL POSSIBILITIES

1.- Understanding the meaning of recycle.

Steady state mass balances: (2)

2.- Demonstrating that whatever the recycle rate, the inlet flow
rate always equals the outlet flow rate.

Unsteady state heat balances: (3-6)

3.- Determining the unit response when the electrical heater is
switched on at different through flow rates.

4.- Determining the effect of a changes in the inlet flow.

5.- Detfermining the response when the electrical heater is
switched oft at different through flow rates.

6.- Determining the effect of recycle with no through flow.

Steady state heat balances: (7-8)

7.- With the electrical heater switched on and at a fixed water
flow rate at the inlet we can check that different reclycled flow
incites a variation in the outlet temperature.

8.- With the electrical heater switched on, the difference between
inlet temperature and outlet temperature can be used to
determine the heat quantity absorbed in the recycle loop.

9.- Use of the steady flow energy equation for the overall system.

10.- Use of the steady flow energy equation for the mixing process.

11.- Effects on response rates to parameter changes in recycle flow.

12.- Effects on response rates to parameter changes in through flow.

13.- Effects on response rates to parameter changes in loop volume.

14.-Effects on response rates to parameter changes in heater
power.

Other possible practices:

15.-Sensors calibration.

16-34.- Practices with PLC.


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heattransferspecial/TFEC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/heattransferspecial/TRLC.pdf

Heat Transfer (Special

TSPC. Computer Controlled Saturation Pressure Unit

(SCADA. EDIBON Computer Control System \

@ Dafa  Software for:
ol Acguisition > Computer Control
Boa - Data Acquisition
(®) Cables and Accessories - Data Management
® Manuals

From PLC (optional)

PID CONTROL
(Open Control + Multicontrol + Real Time Control)
k- From COMPUTER (standard) ]

@ Unit: TSPC. Saturation Pressure Unit

SPECIFICATIONS SUMMARY

ltems supplied as standard

@TSPC. Unit:
The Saturation Pressure Unit has been designed to introduce students to how the temperature of water
behaves at its boiling point variation in the absolute pressure. The quality of steam exiting the unit can be
determined by a throttling calorimeter connected at the point of discharge. It allows the measurement of
the relationship between femperature and pressure of the saturated vapour in the loop.

Boiler vessel and pipe loop with a pressure relief valve to limit the operation pressure and a pressure

PRACTICAL POSSIBILITIES

Measurement of the
relationship between
temperature and pressure
of the saturated vapour in
the loop.

11.- Observation of the effect of
rate of response on the
accuracy of measurement.

12.-To study the characteristic
behaviour of a two phase

sensor that indicates the pressure in the unit for safe operation. Sight glass in the bolier allows 2- Uné'iersio?dmg ’rheblongm fluid. i
observation of the boiling patterns. Control of heat inputto the boiler using variable power control. and use of steam fables. 13.-The describing equation
2 Electric heating elements (500W approx. each one) for heating the boiler, with variable power control 3.- Understanding  saturation and linearisation.
and over-temperature protection. A throttling calorimeter allows the condition of the saturated steam to curves. Throttling Calorimeter:(14 to
be deTer?ined by meosurinnghe Tempirolfure of the sfeélm follov(ging throttling to atmospheric 4.- To study the characteristics 18
ressure. femperature sensors. Pressure in the loop is measured using and pressure sensor. of atwo phase fluid. 14.-Determination of the
®1PSPC/CIB‘ Control Interface Box: 5.- Using a throttling condition of the wet steam

With process diagram in the front panel. The unit control elements are permonenflK computer
controlled. Simyltaneous visualization in the computer of all parameters involved in the process.
Calibration of all sensors involved in the process. Real time curves representation. All the actuators’
values can be changed at any time from the keyboard. Shield and filtered signals to avoid externa

calorimeter to determine
the quality of wet steam.

Saturation Loop:(6 1o 13)

(quality of the steam)
produced by the saturation
pressure unit at different

interferences. Real fime PID control with flexibility of modifications from the computer keyboard of : operating pressures.
the PID parameters, at any moment during the prglcess. Open control allowing mo%ificoﬁoyns, atany 6.- O{bserl\./m'on O}f the &oﬂerns{ 15 -Tﬁe fwog fo ertyrule
moment and in real time, of parameters involved in the process. 3 safety levels: mechanical in the of boiling at the surface o : Vo proper :

® Dxréif,glec’rrznic inthe can’rrolciin’rerface, and the third one in the control software. the water. 1 6-'1l;htewdlﬂefeﬂce in CHIEGIPY

. Data Acquisition Board: 7.- To study the concept of a etween phases-enthalpy
SCI Dfx’ro acquisifionzNaﬁlgg;Jl |r215AfrurT|1ems board 1204b|§ placl?d in a/coomputer slot. 16 Analog inputs. ngurgﬁén line. P of vaporisation.
ampling rate up fo: s. 2 Analog outputs. 24 Digital Inputs/Outputs. - .

@ TSPC/CCqSOF. IJ?D Computer Con'frolg+ Data Ach|smon+Bufa Management Software: 8.- Gauge and absolute }g Bse offs’reﬁmfoblzs q
Flexible, open and multicontrol software. Management, processing, comparison and storage of [IEERUIES, --Use of the steady flow
data. Sampling velocity up to 250,000 data per second. [t allows the registration of the alarms state 9.- Measurement of the energy equation.
and the graphic representation in real time. temperature of saturated Other possible practices:

® '(‘:AablesIun%ihAcceisorles,lfoganrFr]néJI operoflion. steam over the brcmge of 19.-Sensors calibration.

anuals: This unitis supplied with 8 manuals. Oto 7 - .

%mensions (approx.) = Unit: 700 x 400 x 600 mm. Weight: 40 ng. ) g;%ssuégsmpoorisonoro Guf : 20-38.- Practices with PLC.

. . .Con’rrol Interface: 490x 330x 310 mm. Weight: 10Kg. SN QUREEEhE .
More information in: www.edibon.com/products/catalogues/en/units/ 10.- Temperature scales.

thermodynamicsthermotechnics/heattransferspecial/TSPC.pdf 5

TFUC. Computer Controlled Continuous and Batch Filtration Unit %k

( SCADA. EDIBON Computer Control Sys'em\

Data Software for:

Acguisition - Computer Control
oar - Data Acquisition
- Data Management

y

Control
Interface Box

(® Cables and Accessories
® Manuals

@ Unit TFUC. Continuous and Batch Filtration Unit

PID CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
K - From PLC (optional)

SPECIFICATIONS SUMMARY
ltems supplied as standard

@TFUC. Unit:

This filtration unit demonstrates the principles of continuous and batch filiration. Anodized aluminium structure and panel in

painted steel. Diagram in the front panel with similar distribution to the elements in the real unit.

Double tank, connecting to a centrifugal pump which feeds a slurry to one of the filters depending on the position of the
valves. Centrifugal pump, computer controlled. PID controls enable constant flow rate and constant pressure operation.

Heating resistance, computer controlled.

Vertical plates filter, composed of 4 sheets of nylon allowing us to filter the CaCO; suspension of known concentration. Filter

cartridge will filter and “clean” water with small pieces of paper sample. Stirrer, computer controlled.
2 Temperature sensors. 2 Pressure sensors. 1 Differential pressure sensor, for flow measurement.

1] e sl %
1 sz s =
§ S WATER 0uT

TFUC 1m0 Cotrl s
COMPUTER CONTROLLED CONTINUOUS AND BATCH FILTRATION UNIT s St
Equipo de Filtrocién Continua y Discontinue, Controlade.

eger iy
desde Computador (PC)
SENSORS

—— WASH WATER I

PRACTICAL POSSIBILITIES

1.- Understanding the principles of

continuous and batch filtration using

both constant pressure and constant

flow operating modes (vertical plates
and cartridge ?| I

Study of the filter plate at a constant
pressure.

Study of thefilter plate ata constantflow.
Study of the filter cartridge at constant

ers).

pressure.
@TFUC/CIB. Control Interface Box: Study of the filter cartridge at constant
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous flow.

time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time PID control with flexibility of modifications from the computer keyboard of
the PID parameters, at any moment during the process. Open control allowing modifications, at any moment and in real

D -
3.-
4.-
5.-
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real 6.-
7=
8.-
time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the 9.-

third one in the control software.
(@DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:

250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.
@TFUC/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.
©Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) = Unit: 750 x 750 x 400 mm. Weight: 30 Kg.

Control Interface: 490 x330x 310 mm. Weight: 10 Kg.

Demonstratin
membrane technology.

Mass balancing.

Precoat and body aid filtration.
Demonstration of precoat filtration.

filtration through

10.- Optimisation of filtration performance
using body aid.

11.-Demonstration of Darcy’s Law.
12.- Effect of body aid on medium and cake

resistances.
13.-Determination of medium and cake

resistances.
14.-Filter cake washing and dewatering.

15.- Study of commercial aspects of filtration
and optimisation offiltration operations.

Other possible practices:
16.-Sensors calibration.
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More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
heattransferspecial/TFUC.pdf 5

% Non computer controlled version available too.

17-35.- Practices with PLC.

Page 81 www.edibon.com
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TEPGC. Computer Controlled Expansion Processes of a Perfect Gas Unit

‘AN Heat Transfer (Special)

( SCADA. EDIBON Computer Control System \

® Moanudls

PID CONTROL
(Open Control + Multicontrol + Real Time Control)
k - From COMPUTER (standard) J

From PLC (optional)

@ Unit: TEPGC. Expansion Processes of a
Perfect Gas Unit

SPECIFICATIONS SUMMARY
DTEPGC. Unit: Items supplied as standard
The "TEPGC" is a demonstration unit of expansion processes of a perfect gas. It uses the air to carry out the experiments and so
to demonstrate the basic principles of Thermodynamics.
Anﬁdizedloluminium structure and panels in painted steel. Diagram in the front panel with similar distribution to the elements
inthe real unit.
2 Transparent interconnected vessels, one operating under pressure and the other under vacuum. The capacity of the
pressurised vessel is 20 litres. The capacity of the evacuated vessel is 12 litres.
Each vessel with the following features:
Interconnection between the two vessels via a large diameter pipe and valve (fast change) and small diameter pipe and
regulation valve (gradual change).
Connection to a large diameter pipe and valve to allow depressurisation/pressurisation of the vessel to/from the
atmosphere.
Connection to sensorto measure the pressure/vacuum inside the vessel.
Connectionto the air pump via isolating valve to allow the vessel to be pressurised/evacuated.
Temperature sensor for measuring the air temperature inside the vessel.
Relief valve to avoid over-pressurisation in the pressurized vessel.
Air pump, computer controlled. It allows the pressurisation or evacuation of the vessels.
This unit allows pressure and temperature changes to be controlled continuously using a computer.
The vessels can be operated singly or in combination allowing processes whereby air flows from a pressurised vessel to
atmosphere, from atmosphere to an evacuated vessel or from a pressurised vessel to an evacuated vessel.
Total sensors included: 2 Temperature sensors. 2 Pressure sensors, one in each vessel. 1 Barometric pressure sensor. 1 Room
temperature sensor.
@TEPGC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and fiﬁered signals
to avoid external interferences. Real time PID control with flexibﬁify of modifications from the computer keyboard of the PID
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third one
in the control software.
@DAB. Data Acquisition Board:
PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.
@TEPGC/CCSOF PID Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,008 data persecond. It allows the registration of the alarms state and the graphic representation in real time.
®Cables and Accessories, for normal operation.
®Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.) = Unit: 705x570x 1125 mm. Weight: 60Kg.  Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
heattransferspecial/TEPGC.pdf ™
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EXPANSION PROCESSES OF A PERFECT GAS UNIT
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PRACTICAL POSSIBILITIES

1.- To study of the pressure changes in
the processes involves the 1 Law of
Thermodynamics.

2.- Understanding of the 2% Law of

Thermodynamics and its corollaries.

Different responses resulting from

fast or slow changes in a process can

be observed.

4.- Relationship between volume,
pressure and temperature can be
studied and used to determine other
thermodynamic properties.

5.- Relationship between the pressure and
temperature of air can be observed.

6.- To study the behaviour of a perfect
gas and its describing equations.

7.- Study ofthe non-flow energy equation.

8.- Study of the unsteady-flow energy
equation (in vacuum mode).

9.- Study of an adiabatic reversible
process (isentropic expansion).

10.-Study of a constant volume process.

11.-Study of the conversion of pressure

units.

12.-Study of an adiabatic irreversible
process.

13.-Study of a constant internal energy
process.

14.-Study of the polytropic processes,
withthe limiting case of n=1.

15.-Study of the relative and absolute
pressures.

Other possible practices:

16.-Sensors calibration.

17-35.- Practices with PLC.
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Nozzles & Steam

TFTC. Computer Controlled Nozzle Performance Test Unit

o T i

o) | (;‘ =

( SCADA. EDIBON Computer Control System \

Data Soft fo
Control ata, oftware for:
Acguisition = Computer Control
Interface Box Boord " Dt Acauisiion
(® Cables and Accessories - Data Management
® Manuals
@ Unit: TFTC. Nozzle Performance Test Unit CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k - From PLC (optional) J

SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES

ltems supplied as standard

@TFTC. Unit:
This unit has been specially designed to allow students to investigate the performance of a nozzle (kinetic energy and thrust).
Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution to the elements
in the real unit.
Chamber in stainless steel, diameter: 200 mm. approx. and height: 400 mm. approx.
Nozzles kit (5 nozzles) of 2 mm. of nominal throat. 1 convergent nozzle (with ratio: 1) and 4 convergent-divergent nozzles
with 1.2,1.4, 1.6 and 2 ratio, respectively.
2 Pressure sensors, one fo measure the chamber inlet pressure and other to measure the chamber pressure.
2 Temperature sensors to measure chamber inlets temperatures.
1 Temperature sensor o measure the chamber temperature.
Flow sensor to measure the chamber outlet air flow.
Force sensor.
2 deviation valves to direct air to the nozzle or to the chamber.
Chamber valve to control chamber pressure (outlet pressure valve).
Inlet pressure regulation valve with humidity filter, where the laboratory compressor will be connected.
Nozzles may be changed in seconds.

@TFTC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

@DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TFTC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

1.- Demonstration of the phenomenon
of "choking".

2.- Determination of jet reaction and
specific thrust at a variety of inlet and
back pressure.

3.- Determination of inlet pressure effect
on mass flow rate, for a given back
pressure.

4.- Comparison of actual mass flow rate
with the theoretical value.

5.- Determination of the back pressure
effect on the mass flow rate.

6.- Calculation of nozzle efficiencies.

7.- Determination of the jet velocity and
the nozzle efficiency.

8.- Determination of the jet reaction and
the specific pushing.

9.- Simple and classical method used to
determine jet velocity.

10.-Measurement of mass flow rate and
coefficient of discharge.

11.-By means the sensors measurements
we can get mass flow rate, jet speed,
efficiency and pushing for a variety
of nozzles operating for a wide range
of pressure ratios from 1.0 to
aproximately 0.5.
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Other possible practices:

Dimensions (approx.) =Unit: 1000 x 700 x 600 mm. Weight: 60 Kg.

Control Interface: 490x 330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/

nozzlessteam/TFTC.pdf D

TPT. Nozzle Pressure Distribution Unit

SPECIFICATIONS SUMMARY

This unit has been specifically designed to demonstrate the phenomena
associated to fluxes through nozzles and to allow the students investigating
quickly the pressure distribution in it. Besides, it allows the investigation of
the mass flow rate through convergent-divergent and convergent nozzles.
Anodized aluminium structure and panels in painted steel.

Diagram in the front panel with similar distribution to the elements in the
real unit.

Nozzles: Convergent type (conical), with 6 pressure tappings. Convergent-
divergent type, with 5 pressure tappings, for a design pressure ratio of 0.25.
Convergent- divergent, with 8 pressure tappings, for a design pressure ratio
of0.1.

Nozzles can be changed quickly and easily.

2 Pressure meters (manometers), 100 mm. diameter, to measure air inlet
and outlet pressures.

8 Pressure meters (manometers), 60 mm. diameter, to determine the
pressure at the nozzle tappings.

Variable area type flow meter to indicate air flow at standard conditions.
(Correction factors for other pressures and temperatures are provided).

2 Glass temperature meters, fo indicate air temperature before and after
nozzle.

Valves to give a fine control of airinlet pressure and outlet pressure.

Air filter and pressure regulator to provide constant pressure, clean and
water free airto the unit.

Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.): 1000 x 590 x 890 mm. Weight: 50 Kg.

More information in: www.edibon.com/products/catalogues/en/
units/thermodynamicsthermotechnics/nozzlessteam/TPT.pdf R

Page 83

12.-Sensors calibration.
13-31.- Practices with PLC.

PRACTICAL POSSIBILITIES

1.- Flowin convergent-divergent nozzle.
2.- Flowin convergent nozzle.
3.- Pressure distribution in a nozzle.

4.- Visual demonstration of the
phenomenon of choking.

5.- Investigation of the relationship
between inlet pressure and the mass
flow rate.

6.- Demonstration of under expansion
and over expansion with re-
compression.

7.- Investigation of the relationship
between outlet pressure and mass
flow rate for a convergent nozzle.

8.- Investigation of the relationship
between outlet pressure and mass
flow rate for a convergent-divergent
nozzle.

9.- Investigation of the pressure
distribution in convergent and
convergent-divergent nozzles when
operating with several overall
pressure ratios.

10.- Effect on temperature.

11.-Calibration.

www.edibon.com


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/nozzlessteam/TFTC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/nozzlessteam/TPT.pdf

(7]
o
=
=
%)
()
i
o
€
=
)
=
™=
o3
(7))
o
€
O
=
>N
O
o
€
=
)
=
™=
I.
o

TGV. Steam Generator (3 kW)

TGV-6KW. Steam Generator (6 kW)

TGV-6KWA. Steam Generator (6 kW)

SPECIFICATIONS SUMMARY

Anodized aluminium structure and main metallic elements in stainless steel.
Diagram in the front panel with similar distribution to the elements in the real
unit.
Working range: 0-120° C, 0-2 bar.
Stainless steel water tank with a water inlet, a water outlet and two steam
outlets.
Heat resistant protection screens.
Tank filling automatic system.
Temperature sensor.
Safety level switch. Safety pressure switch (2 bar).
Electric heating resistance: 3000 W.
Water input and output connections.
2 Steam output connections.
Electronic console: connector for the temperature sensor, digital display for
water temperature (temperature sensor), heating resistance on/off indicator,
connector for the level switch, water critical level indicator, connector for the
safety pressure switch, main switch on the back part of the console
(magnetothermic).
Cables and Accessories, for normal operation.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.): Unit: 680 x 430 x 750 mm. Weight: 50 Kg.

Electronic console: 300 x 190 x 120 mm. Weight: 3 Kg.
More information in: www.edibon.com/products/catalogues/en/
units/thermodynamicsthermotechnics/nozzlessteam/TGV.pdf D

SPECIFICATIONS SUMMARY

Anodized aluminium structure and main metallic elements in stainless steel.
Diagram in the front panel with similar distribution to the elements in the real
unit.
Working range: 0-120° C, 0-2 bar.
Stainless steel water tank with a water inlet, a water outlet and two steam
outlets.
Heat resistant protection screens.
Tankfilling automatic system.
Temperature sensor.
Safety level switch. Safety pressure switch (2 bar).
Electric heating resistance: 6000 W.
Water input and output connections.
2 Steam output connections.
Electronic console: connector for the temperature sensor, digital display for
water femperature (temperature sensor), heating resistance on/off indicator,
connector for the level switch, water critical level indicator, connector for the
safety pressure switch, main switch on the back part of the console
(magnetothermic).
Cables and Accessories, for normal operation.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.): Unit: 680x 430 x 750 mm. Weight: 50 Kg.

Electronic console: 300 x 190x 120 mm. Weight: 3 Kg.

More information in: www.edibon.com/products/catalogues/en/
units/thermodynamicsthermotechnics/nozzlessteam/TGV-6KW.pdf ©

(for high pressures and high temperatures)

SPECIFICATIONS SUMMARY

Anodized aluminium structure and main metallic elements in stainless steel.
Diagram in the front panel with similar distribution to the elements in the real
unit.
Working range: 0-160° C, 0-4 bar.
Stainless steel water tank with a water inlet, a water outlet and two steam
outlets. Heat resistant protection screens.
Tclnk) filling automatic system. 2 safety level switches. Solenoid valve (water
inlet).
Temperature sensor.
Safety pressure switch (4 bar). Security valve: relief valve (4 bar).
Electrical heating resistance: 6000 W.
Manometer, range: 0-6 bar.
Water input and output connections. 2 Steam output connection.
Electronic console: connector for the temperature sensor, digital display for
water temperature (temperature sensor), heating resistance on/off indicator,
connectors for the level switches, water critical level indicator, connector for
the safety pressure switch, on/off solenoid valve switch, main switch on the
back part of the console (magnetothermic).
Cables and Accessories, for normal operation.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.): Unit: 680 x 430 x 760 mm. Weight: 52 Kg.

Electronic console: 300 x 190 x 120 mm. Weight: 3 Kg.
More information in: www.edibon.com/products/catalogues/en/
units/thermodvnamicsfhermoiechnics/nozzlessieam/TGV—bKWA‘pdf@

Page 84
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Nozzles & Steam

TPTVC. Computer Controlled Steam Power Plant

( SCADA. EDIBON Computer Control System \

@ Data Software for:
\n.e%‘;?;"g‘ox ACguisWion ~Computer Control
oard - Data Acquisition
(B Cables and Accessories - Data Management|
® Manuals

PID CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k— From PLC (optional) ]

499 . -!
LT — ;g I .
@ Unit: TPTVC. Steam Power Plant

SPECIFICATIONS SUMMARY
ltems supplied as standard

@TPTVC. Unit:
Laboratory scale steam power plant designed for technical training of power plant engineering and power engines and
machines. It demonstrates thermodynamics principles, energy conversion and mechanical power measurement.

Metallic structure and other main metallic elements in stainless steel. Diagram in the front panel.

Closed steam-water circuit. An oil-heated instantaneous boiler generates wet steam, a superheater steam provides
superheated steam.

Boiler: thermal rating of 100 kW approx., nominal steam amount: 120 Kg/h at bar (approx.).

Superheater: outputs 5.1 kW, 240°C. approx.

Fuel tank. Burner. Steam turbine (single-stage impeller turbine with speed control), 1.5 kW at 3000 r.p.m. approx., vacuum
or exhaust operation. DC generator as turbine load. Feed water tank with feed water treatment. Water cooled condenser
(100 kW approx.). Condensate pump. Feed water pump. Sensors of: pressure, temperature, flow for fuel and for cooling
water; and speed. Power meter.

@TPTVC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process.
Realtime curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time PID control with flexibility of modifications from the computer keyboard of
the PID parameters, at any moment during the process. Open control allowing modifications, at any moment and in real
time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the
third one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TPTVC/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

® Manuals: This unit is supplied with 8 manuals.

Dimensions (approx.)= Unit: 3230 x 2000 x 2200 mm. Weight: 2000 Kg. Control Interface: 490x330x 310 mm. Weight: 10Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/

nozzlessteam/TPTVC.pdf
TCESC. Computer Controlled Separating & Throttling Calorimeter

(SCADA. EDIBON Computer Control System \

Control
Interface Box

Data  Software for:
Acgulsmon - Computer Control
oard . Data Acquisition

(®) Cables and Accessories - Data Management]
® Manuals
CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k. From PLC (optional) j

@® Unit: TCESC. Separafing & Throfifing Calorimeter SPECIFICATIQNS SUMMARY
®TCESC. Unit: ltems supplied as standard

Unit, computer controlled, to determine low and high water contents in two-phase liquid-water mixture and the dryness
fraction of steam by means a separating and throttling calorimeters. It is a combined separating and throttling calorimeters.
Anodlized aluminium structure and panels in painted steel. Main metallic elements in stainless steel. Diagram in the front
panel.
Separating calorimeter with water-cooled re-cooler. Throttling calorimeter water-cooled with condenser.
Pipes. Steam line connections. Steam up to 10 bar and 240°C (approx) maximum can be studied. Safety valve, 10 bar
approx. 2 Graduated glass containers (beakers). Pressure sensors. Temperature sensors. High pressure switch.

@TCESC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with ﬂexibﬁify of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one inthe control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TCESC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

(® Cables and Accessories, for normal operation.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.)= Unit: 1000x 550 x 1650 mm. Weight: 55 Kg.  Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/

nozzlessteam/TCESC.pdf Page 85

PRACTICAL POSSIBILITIES

1.- Study of a steam power plant and its
components.

2.- Starting, operation and running
down of a steam power plant.

3.- Study of a simple feed water
treatment.

4.- Familiarisation with a closed steam-
water circuit.

5.- Determination of condenser
efficiency.

6.- Understanding of the First and
Second Laws of Thermodynamics.

7.- Determination of boiler efficiency.

8.- Detfermination of fuel consumption.

9.- Powergeneration.

10.-Determination of mechanical/
thermal efficiency of a turbine.

11.-Heat balance and energy utilization.

12.-Techniques for measuring and
controlling pressure and
temperature in a steam plant.

13.-Steam flow-rate measurements.
Other possible practices:
14.-Sensors calibration.

15-33.- Practices with PLC.

PRACTICAL POSSIBILITIES

1.- To determine the dryness fraction of
steam.

2.- To use separating calorimeter for
high water contents.

3.- To use throtting calorimeter for high
vapour contents.

Other possible practices:
4.- Sensors calibration.

5-23.- Practices with PLC.

www.edibon.com
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http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/nozzlessteam/TPTVC.pdf
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TVCC. Computer Controlled Combustion Laboratory Unit

4

( SCADA. EDIBON Computer Control System \

@

Data Soft for:
trol oftware for:
Imecrf?:goBox Acguisition - Computer Control
oard - Data Acquisition
(® Cables and Accessories - Data Management

® Manuals

PID CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard) J

- From PLC (optional)

@ Unit: TVCC. Combustion Laboratory Unit SPEC|F|CAT|ONS SUMMARY
@TVCC, Unit ltems supplied as standard

it:
Unit (with oil and/or gas burnes) designed for experimenting and studying burner operation and the
combustion process.
SIoin ess steel and anodized aluminium structure. Diagram in the front panel with similar distribution to the
elements in the real unit.
CombusTioB chargber: water cooled chﬂmber dimensions: 460 dia. x 910 mm approx. Either an oil or gas
burner can be fired. We can observe the flame fhrough windows.
Burnerfor oil or gas. Fan and regulator. Water, gas and fuel control.
Flow sensors for cooling water, air and fuel. Gas flow sensor. Temperature sensors.
Gas analysation. Smoke Number can be determined forthe oil burner with the smoke fester.
@TVCC/CIB. Control Interface Box: )
\SNHh process diagram in the fr%nf panel. The Fm{ control elements are perrﬂunenfly comé)ut r comrol]jeﬁ
ul fl al all

© @ N i @ 9=
;

measured

EAPH Combustion

PRACTICAL POSSIBILITIES

To study burner operation and combustion process.
Familiarisation of the adjustment and operation of a
commercial oil or gas burner.

Effect of air/fuel ratio on combustion efficiency as
by flue gas constituents and temperature.
Effect of air/fuel ratio on energy balance.

Effect of air/fuel ratio on heat transfer.

Effect of flame radiation on heat transfer and
observed temperature.

Comparison of flue gas analysis with theoretical

imultaneous VdIS_UOTiZOﬁOﬂ in ‘rRe cofmpu‘rer of all poron?efters Rﬁ?Lved |Tn € process. ibration od predictions.
sensors involved in rocess. Real time curves representation. e actuators’ values can be changed a : :
an f]@lrneqromf ekeyggorg. il and Tilfere si%rﬁ)obs Togvgi external inforierences. Redl fime PI gonfroT - ngnﬁpomf've performance of different fuels or fuel
with tlexibility of modi cc”lonsfromtucompu’rer eyboard of the PID porqme’rer?, atany moment during the aaditives. . .
process. Ope]p contro] allowing moditicgtions, at nymomenf(ﬁndln rea’nme,o parameters involved in the .- Assessment of a burner, including:
process. 3{150 ety levels: mechanical inthe unit, electronic in the control interface, and the third one in the Flame stability.
® DCXETIB(;% ch:]c;%isiﬁon Board: FIomeshg_pe_.
PCI Data acquisition National InsirIJmenfs board to be ;flcced in a computer slot. 16 Analog inputs. Flame radiation.
Somé)lln%rote UE to: 25 . alog outputs. 24 Digital Tnputs/Outputs. Firing rate.
@ TYCC/CTSOF. PID Computer Control+Data Acquisition+Data Management Software: Turndown range.
EleXIb e, open and mUHIZCng)OAOS% ware. Manag nlwenrr processing, comporufog or]d storage of o’ﬁn. Smoke emission.
ampling ve ocn¥ up fo ,C ata per second. It allows the registration of the alarms state and the 10.- Extraction of gas samples from a range of locations
c’gr<:1p ic representation in real time. . Apre gb J
ables and Accessories, for normal operation. within the combustion chamber.
©® 11.-Comparison of oil and gas burners.

Manuals; This unitis sup]Plied with 8 manua
nit: 2

Is.
Dimensions (approx.) = Unit: 2200x 1000 x 1 7500 mm. Weight: 200 K

K. Other possible practices:
Control Interface: 490x330x 310 mm. Weight: 10 Kg. 12.-Sensors calibration.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/ 13-31 .- Practices with PLC.

combusﬁonzTVCC.pdfg\D
TVPLC. Computer Controlled Flame Propagation and Stability Unit

{" SCADA. EDIBON Computer Control System

@ Date Sofh 1
Control oftware for
Acguisifion - Computer Control
Interface Box Boord " Dalo Acquisiion
- Data Management
(B Cables and Accessories SENSOR PLOT
@ Manudls ewa
i
PID CONTROL azlo
(Open Control + Multicontrol + Real Time Control) €2
- From COMPUTER (standard) =i

\ - From PLC (optional) ‘ =

@ Unit: TVPLC. Flame Propagation and Stability Unit SPECIFICATIONS SUMMARY
@TVPLC. Unit: ltems supplied as standard

The Flame Propagation and Stability Unit f(T\/PLC) is a teaching equipment which has been designed to allow students to
investigate the behaviour characteristics of flames and understanding of flame control techniques employed for designing
éombusﬁon systems. We can determine the relationship between primary air/fuel ratios and flame speed or burner energy
ensities.
Burner with protective metallic box, with transparent window which ensure operation safety and complete experiment
visibility. Manual lighter.
Circuit of air, to supply the necessary oxygen to the combustion process, composed by: pressure fan (computer controlled),
electrovalve (computer controlled), air flow regulation valve, circuit of flexible tube for easy coupling to the burner.
Circuit of gas: circuit of stainless steel tube, Tuel supply system (computer controlled), 'gas tlow regulation valve, double
solenoid electrovalve. . )
Lgnmon system, computer controlled, implemented for the Flame Propagation Accessory.
our flame tubes, easily interchangeable, with four different sections. Flame stabilizers cones.
Flame Prozpogoﬂon Accessory, formed by: 5 meters transparent tube for visualizing the experiment and ignition spark plug.
gePsorslz temperature sensors (for air and gas), 2 pressure sensors (for air and gas) and 2 flow sensors (for air and gos%.
arety elements.
@TVPLC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permcmenfl\r computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time PID control with ﬂexibilif\f of modifications from the computer keyboard of
the PID parameters, at any moment during the process. Open control allowing modifications, at any moment and in rea
time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the
third one in the control software.
®@DAB. Data Acquisition Board:
PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to:
250KS/s. 2 AnoloBouipufs. 24 Digital Inputs/Outputs, | .
@TYPLC/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:
Flexible ogen and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
10 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.
®Cables and Accessories, for normal operation.
©Manuals; This unitis sup]PIied with 8 manuals.
Dimensions (approx.) = Unit: 700 x 500 x 800 mm. Weighf: 80 KoqA
Flame ProEor?ofion Accessory: 2000 x 500 x 150 mm. Weight: 30 Kg.
Control Interface: 490x 330x 310 mm. Weight: 10Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
combustion/TVPLC.pdf 5 Page 86

PRACTICAL POSSIBILITIES

1.- Study of the flame stability of a burner.

2.- Study of the flame stability with
stabilizer devices.

3.- Demonstration of the process of flame
lift off.

4.- Demonstration of the process of flame
light back.

5.- To investigate and to study methods
ofimproving flame stability limits.

6.- Study of the data for the construction
of flames stability diagrams.

7.- To investigate the relationship
between flame speed and air/fuel
ratio for a variety of gaseous fuels.

8.- Study of flame propagation.

9.- Practice of Smithells flame
propagation.

10.-To investigate the vertical and
horizontal flame movement.

11.-To study the effect of changing cross-
section of the burner on flame speed.

12.- Effect of directional change on flame
speed.

13.-To study methods of arresting of
moving flames in the flame speed
tube.

Other possible practices:

14.-Sensors calibration.

15-33.- Practices with PLC.


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/combustion/TVCC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/combustion/TVPLC.pdf

Engines Test Benches

TBMC3. Computer Controlled Test Bench for Single-Cylinder Engines, 2.2 kW

( SCADA. EDIBON Computer Control System \

>
S
\_/ il

@

Control
Interface Box

() Cables and Accessories
® Manuals

CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
- From PLC (optional) ]

Data  Software for:
Acgulsmon - Computer Control
oard - Data Acquisition
- Data Management

@ Unit: TBMC3, Test Bench for
Single-Cylinder Engines, 2.2 kW

SPECIFICATIONS SUMMARY
ltems supplied as standard

@®TBMC3. Unit:
Test Bench with wheels for its mobility. Control and load unit for single-cylinder internal combustion engines (two-stroke and
four-stroke). Maximum power outpuf of: 2. .

Asynchronous motor with regenerative feedback unit as the brake for generating the engine load, and can be also used as
starter motor. Engine started %y asynchronous motor. Force transmission from the engine to the brake unit be means the use o
a elastic claw coupling. Adjustment of the braking torque and the braking speed. Quietening vessel for intake air, with air filter
and air hose. Coupling cover. Exhaust gas connection. Supply tanks for different fuels and pump. Speed sensor. Temperature
sensors for air temperature, fuel temperature and exhaust gas temperature. Force sensor (torque). fﬁow sensors. Level sensor.
Pressure sensors. Adjustable speed. Adjustable torque. Control of the pump, motor and engine, and consumption.
The complete test bench requires for working a choice (optional) test engines:
Testengines available: (notincluded in the standard supply)

—TM%—] . Air-cooled single-cylinder four-stroke pefror)engine.

-TM3-2. Air-cooled single-cylinder four-stroke diesel engine.

-TM3-3. Air-cooled single-cylinder four-stroke petrol engine, with variable compression.

-TM3-4. Air-cooled single-cylinder two-stroke petrol engine.

®@TBMC3/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Caligraﬁon of 0Y| sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shielrfond filtered
signals to avoid external interferences. Real time control with flexibﬁify of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third one
in the control software.

@ DAB. Data Acquisition Board:

PC| Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TBMC3/CCSOF. Computer goniro|+Daio Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,008 data per second. It allows the registration of the alarms state and the graphic representation in real fime.

® Cables and Accessories, for normal operation.

© Manuals: This unit is supplied with 8 manuals.

Dimensions (approx.)= Unit: 1230x 1000 x 1500 mm. Weight: 125 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
enginestestbenches/TBMC3.pdf O

TBMC8. Computer Controlled Test Bench for Single-Cylinder Engines, 7.5 kW

(SCADA. EDIBON Computer Control System \

>
g

S -

@ Daia  Software for:
\n.e%?,l'g%‘m ACgmsHlon “Computer Control
oard - Data Acquisition
(®) Cables and Accessories - Data Management
® Manuals

From PLC (optional)

CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard) ]

@ Unit: TBMC8. Test Bench for Single-Cylinder Engines, 7.5 kW

SPECIFICATIONS SUMMARY
ltems supplied as standard

@®TBMC8. Unit:
Test Bench with wheels for its mobility. Control and load unit for single-cylinder internal combustion engines (two-stroke and
four-stroke). Maximum power output of: 7.5 kW.

Asynchronous motor with regenerative feedback unit as the brake for generating the engine load, and can be also used as
starter motor. Engine started %y asynchronous motor. Force transmission from the engine fo the brake unit be means the use of
a elastic claw coupling. Adjustment of the braking torque and the braking speed. Quietening vessel for intake air, with air filter
and air hose. Coupling cover. Exhaust gas connection. Fuel tanks on% pump. Speed sensor. Temperature sensors for air
temperature, fuel temperature and exhaust gas temperature, etc. Force sensor (torque). Flow sensors. Level sensor. Pressure
sensors. Adjustable speed. Adjustable torque. Control of the pump, motor and engine, and consumption.
The complete test bench requires for working a choice (optional) test engines:
Test engines available: (notincluded in the standard supply)

—TM%—] . Air-cooled single-cylinder four-stroke pefror)engine.

-TM8-2. Air-cooled single-cylinder two-stroke petrol engine.

-TM8-3. Air-cooled single-cylinder four-stroke diesel engine.

-TM8-4. Four-stroke diesel engine, water cooled.

@TBMC8/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Coliﬁrcfion of ctYl sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with ﬂexibﬂify of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

@ DAB. Data Acquisition Board:

PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TBMC8/CCSOF. Computer 80n1ro|+Daiu Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

©® Manuals: This unit is supplied with 8 manuals.

Dimensions (approx.)= Unit: 1600 x 1000 x 1500 mm. Weight: 200 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
enqinesiesfbenches/TBMCS.pdf@ Page 87
age

PRACTICAL POSSIBILITIES

1.- Familiarisation with four-stroke
petrol and diesel engines.

2.- Familiarisation with two-stroke
petrol engines.

3.- Determination of specific fuel
consumption.

4.- Torque curves.
5.- Power curves.

6.- Determination of volumetric

efficiency.
7.- Determination of excess air factor.

8.- Measurement of the most important
parameters involved in the process:
temperature, torque, speed, etc.

9.- Determination of engine friction
loss.

10.-Study of the effect of compression
ratio, mixture and ignition point on
engine characteristic curves and
exhaust gas temperature.

11.-Determination of air ratio.
12.-Sensors calibration.
13-31.- Practices with PLC.

PRACTICAL POSSIBILITIES

1.- Familiarisation with two-stroke
petrol engines.

2.- Familiarisation with four-stroke
petrol and diesel engines.

3.- Familiarisation with a water-cooled
four-stroke diesel engine.

4.- Determination of specific fuel
consumption.

5.- Torque curves.
6.- Power curves.

7.- Determination of volumetric
efficiency.

8.- Determination of excess air factor.

9.- Measurement of the most important
parameters involved in the process:
temperature, torque, speed, etc.

10.-Determination of engine friction
loss.

11.-Determination fuel-air ratio.
12.-Sensors calibration.
13-31.- Practices with PLC.

www.edibon.com
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http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/enginestestbenches/TBMC3.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/enginestestbenches/TBMC8.pdf
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LA KR Engines Test Benches

TBMC12. Computer Controlled Test Bench for Single-Cylinder and Two-Cylinders Engines, 11 kW

=

—
(SCADA. EDIBON Computer Control System \
N
s s g
» — & E /,.E,\
b N4 -
- <]

Data  Software for.

Control
Acguisition - C ter Control
L Interface B ) omputer Contro
‘ nieriace Box Boar - Data Acquisition
| (B Cables and Accessories - Data Management SENSOR PLOT

® Monuals
1 CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard) ]

- From PLC (optional)

[restre [ erbwoer

TBMC 12
COMPUITR CONTROLLED TEST BENG 1FOR SINGLE CYLINDER AND

+ IVIO-CYLINDER ENGINES, 116W >
& s ]
o e ol

e

CALCULATIONS

o en [onmnms
e

‘ ACTUATORS

@ Unit: TBMC12. Test Bench for Single-Cylinder and

Two-Cylinders Engines, 11 kW SPECIFICATIONS SUMMARY

ltems supplied as standard

@®TBMC12. Unit:
Combus{’ri(ﬂ E\r}\gine Test Bench with wheels for its mobility. Control and load unit for four-stroke engines. Maximum power
outputor: .

Transparent screens for protection and easy visualization of the tests. Eddy Current brake for generating the engine load,
computer controlled. Engine started by a DC motor. Motor and engine control. Force transmission from the engine to the
brake unit be means the Use of an elastic claw coupling. Coupling cover. Adjustment of the braking torque and the speed.
Quietening vessel for intake air, with air filter and air hose. Engine_acceleration by means of the fuel valve, computer
controlled ™ (acceleration/deacceleration). Exhaust ?as connection. Fuel tank with fump. Pump control. Consumption
control. Speed sensor to measuyre the speed (rpm) of the motor. Temperature sensors for the measurement of cooling water
temperature, air temperature, fuel temperature, oil temperature and exhaust gas temperature, etc. Force sensor (torque).
Flow meters to measure the fuel consumption, air intake and exhaust gas. Barometric pressure sensor necessary for obtain
the corrected power of an engine.
The complete test bench requires for working a choice (optional) of at least one of the combustion test engines:
Test Combustion Engines available: (notincluded in the standard supply,

-TMT12-1. Water-cooled single-cylinder engine, with variable compression.

-TM12-2. Two-cylinders petrol engine.

-TM12-3. Two-cylinders diesel engine.

@ TBMC12/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of a‘rl sensors involved in the process. Real
time curves representation. All the actuators’ values can be chongied at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

® DAB. Data Acquisition Board:

Cl Data acquisition National Instruments board to be placed in a computersslot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog; outputs. 24 Digital Inputs/Outputs.

@ TBMC12/CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible ogen and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,000 data per second. It allows the registration of the alarms sfate and the graphic representation in real time.

Cables and Accessories, for normal operafion.

® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.)= Unit: 1100 x 900 x 1700 mm. Weight: 260 Kg. Control Interface: 490x 330x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/

enginestestbenches/TBMC12.pdf 5

TBMC75. Computer Controlled Test Bench for Four-Cylinders Engines, 75 kW
(o8 =3 ;

J

(SCADA. EDIBON Computer Control System \

Data  software for
\me%%?;"éox ACguisi'ion ~ Computer Control

oard - Dota Acquisition
(®) Cables and Accessories - Dota M
® Manuals

CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k. From PLC (optional) ]

@ Unit: TBMC75. Test Bench for Four-Cylinders Engines, 75 kW SPECIFICATIONS SUMMARY
®TBMC75. Unit: ltems supplied as standard

Test Bench with wheels for its mobility. Control and load unit for four-stroke petrol or diesel internal combustion engines.
Maximum power output of: W.
Air-cooled eddy current brake for applying load to the engines. Force transmission from the engine to the brake via
rotationally elastic coupling and jointed shaft. Adjustment of the braking torque and the braking speed. Adjustment for
“accelerate” engine. Quietening vessel for intake air, with air filter and air hose. Exhaust gas connection. Fuel tanks wit
pump. Speed sensor. Temperature sensors for air temperature, cooling water, fuel temperature, oil temperature and exhaust
g\us temperature, efc. Force sensor (torque). Flow sensors. Level sensor. Pressure sensors. Adjustable speed. Pump control.
djustable torque. Engine control. Consumption control.
The complete test bench requires for working a choice (optional) test engines:
Test engines available: (notincluded in the standard supply)
-TM;S-] . Water-cooled four-cylinders four-stroke petrol engine.
-TM75-2. Water-cooled four-cylinders four-stroke diesel engine.
®@TBMC75/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration ofo\{l sensors involved in the process. Rea
time curves represenfcﬁonA All the actuators’ values can be chonqed at any time from the keyboard. Shield and filtere
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.
@ DAB. Data Acquisition Board:
PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.
@ TBMC75/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,008 data persecond. It allows the registration of the alarms state and the graphic representation in real time.
Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.)= Unit: 1900 x 1200 x 1600 mm. Weight: 300 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
enginestestbenches/TBMC75.pdf 7

Page 88

PRACTICAL POSSIBILITIES
1.- Familiarisation with single-cylinder
and two-cylinders engines.

2.- Determination of specific fuel
consumption.

3.- Torque curves.
4.- Power curves.

5.- Determination of volumetric
efficiency.

6.- Determination of excess air factor.

7.- Measurement of the most important
parameters involved in the process:
temperature, torque, speed,
pressure, etc.

8.- Detfermination of engine friction
loss.

9.- Determination of fuel-air ratio.

10.- Determination of the frictional power
(in passive mode).

11.-Energy balances (for water cooled
engines).

Other possible practices:

12.-Sensors calibration.

13-31.- Practices with PLC.

PRACTICAL POSSIBILITIES

1.- Familiarisation with four-cylinders
petrol and diesel engines.

2.- Determination of specific fuel
consumption.

3.- Torque curves.
4.- Power curves.

5.- Determination of volumetric
efficiency.

6.- Determination of excess air factor.

7.- Measurement of the most important
parameters involved in the process:
temperature, torque, speed,
pressure, flow, etc.

8.- Determination of engine friction loss
(in passive mode).

9.- Determination of fuel-air ratio.
10.- Energy balances.

11.-Sensors calibration.

12-30.- Practices with PLC.



http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/enginestestbenches/TBMC12.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/enginestestbenches/TBMC75.pdf

Engines Test Benches

TBMC-CG. Computer Controlled Exhaust Gas Calorimeter
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@ Unit: TBMC-CG. Exhaust Gas Calorimeter

SPECIFICATIONS SUMMARY
ltems supplied as standard

@®TBMC-CG. Unit:
The TBMC-CG Exhaust Gases Calorimeter developed by EDIBON is a suitable teaching equipment to measure the heat
contained in the exhaust gases of a engine.

Anodized aluminium structure and panels in painted steel.
The main element consists on a double-wall tank, made in stainless steel, with a finned steel pipe heat exchanger inside.
Exchange volume: 13 1. Heat exchange area on exhaust gas side: 1.2 m”. Heat exchange area on water side: 0.17 m”.
Exhaust gas inlet at the bottom of the unit. Exhaust gas outlet at the upper part of the unit
Waterinlet and outlet connections and hoses are supplied.
Connection between engine and calorimeter using an exhaust gas a heat-resistant hose.
Regulation valve for the cooling water flow rate.
4 Temperature sensors at different process stages. Flow sensor to measure the cooling water flow. Pressure sensor for gases
under analysis.
Measuring ranges:
Exhaust gas temperature: 0-600° C. Water temperature: 0-600° C. Flow rate: 0-6001./hour.

®@TBMC-CG/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

@ DAB. Data Acquisition Board:
PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TBMC-CG/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

(® Cables and Accessories, for normal operation.

® Manuals: This unit is supplied with 8 manuals.

Dimensions (approx.)= Unit: 600 x 500 x 1500 mm. Weight: 60 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
enginestestbenches/TBMC-CG.pdf ©

TBMC-AGE. Exhaust Gas Analyzer

SPECIFICATIONS SUMMARY

Features:
Measurement of the volumetric concentrations according to the
procedure of nondispersiva infrared absorption.
Engines selection: Gasoline, Butane (GPL), Propano, 2/4 times, 1/2/3
/4/5/6/8/12cylinders.
Fast WarmUp of the measure cell.
Auto-Check test.
Automatic and manual ZEROING.
Data base of engines.
Measurements:
Carbon monoxide CO (%).
Carbon dioxide CO, (%).
HC gasoline, propano, methane (ppm).
Oxygen O, (%).
Carbon monoxide CO adjusted (%).
Lambda calculation.
Oil temperature.
Dimensions (approx.): 600 x 200 x 300 mm. Weight: 5 Kg.

More information in: www.edibon.com/products/catalogues/en/
units/thermodynamicsthermotechnics/enginestestbenches/
TBMC-AGE,pdf%‘D
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PRACTICAL POSSIBILITIES

1.- Determination of the heat content
of exhaust gases from test engines.

2.- Heatand energy balance studies.

3.- Determination of exhaust gas
thermal output power given up.

4.- To determine the specific heat
capacity of exhaust gases.

Other possible practices:

5.- Sensors calibration.

6-24.- Practices with PLC.
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LA KE Engines Test Benches

TMSC. Computer Controlled Stirling Motor

SCADA

COMPUTIR CONTROLLED STIRLING MOTOR
Mater Stiring. Coatrolodo desde Computador (PC)

 scADA. EDIBON Computer Control System '\ SENSORS

il

st swaron
sl e swlon weas
walin e SFil@ W

ACTUATORS
Con®|ro\ Data Software for. SENSOR PLOT
Inferface Box Acguisition - Computer Control T | —
- Data Acquisition Wi =N
(B Cables and Accessories - Data Management| sty Pyt
® Monuals i =
g ot t0pen
CONTROL < ==

From PLC (optional)

(Open Control + Multicontrol + Real Time Control)
k- From COMPUTER (standard)

l ?sfe

® Unit: TMSC. Stiring Motor SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES
ltems supplied as standard

@TMSC; Unit: o o ] ] L 1.- Study of the conversion of thermal-
Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution to the elements mechanical-electrical energy.

inth lunit.
g ereal v 2.- Study of the relation between the

Stirling engine with a heating element controller (flame controller). Device to control the flame of the heating element, to
coveritand fo release it. Alcohol lamp as heating element. Fan in the cold cylinder, computer controlled. Braking system.
Electrical generator with a pulley for converting the generated mechanical energy into electrical energy. Equipped with an
electrical load and current and voltage measurement system.

temperatures difference of the
thermal machine and the speed
generated.

2 Tempeature sensors, one in the hot cylinder and the otherin the cold cylinder. 3.- Calculation of the "threshold"
2 Pressure sensors, one in the hot cylinder and the otherin the cold cylinder.
Speed sensor (rpm). Force sensor (torque). Current sensor. Voltage sensor.
Power measurement from the computer (PC). Torque measurement by a brake and a force sensor.
Overtemperature protection with the activation of the device to control the flame.
@ TMSC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered .-
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the ’
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third 8.- Study ofthe pV curve.
one in the control software. 9.
@ DAB. Data Acquisition Board: )
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.
@ TMSC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.
® Cables and Accessories, for normal operation.
® Manuals: This unit is supplied with 8 manuals.
Dimensions (approx.)= Unit: 400 x 350 x 450 mm. Weight: 20 Kg. Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.
More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
enginestestbenches/TMSC.pdfe™

temperatures difference which
generate motion.

4.- Study of the mechanical power in
relation fo speed.

5.- Study of the electrical power in

relation fo speed.

Mechanical efficiency calculation.

.- Electrical efficiency calculation.

Speed measurement (rpm).
10.-Torque measurement.

11.-Measurement of the generated
electrical power.

12.-Temperature measurements.
13.-Pressure measurements.
Other possible practices:
14.-Sensors calibration.

15-33.- Practices with PLC.

TDEGC. Computer Controlled Diesel Engine Electricity Generator
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( SCADA. EDIBON Computer Control System \

Data  Sofiware for
\n.e%‘i,i';"g‘ox Acauisiﬁon - Computer Control
oare

- Data Acquisition
(®) Cables and Accessories - Data Management|
® Moanuals

CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard) ]

@ Unit: TDEGC. Diesel Engine Electricity
Generafor

From PLC (optional)

Defail of the Energy
Consumption Module (loads)

SPECIFICATIONS SUMMARY
ltems supplied as standard

@TDEGC. Unit:
A.C. Generator: three-phase generation: 6.5 kVA (5.2 kW) / 400V /9.4 A, frequency: 50 Hz.
Alternator: self-excited, self-regulated, with brush. Type: three-phase, synchronous.
Engine: type: 4-Stroke, cooling system: air, starter: electric, fuel: diesel.
Energy Consumption Module (loads) (AET1):
This module offer: Three-phase and single-phase resistances, inductances and capacitors.
3 Variable resistive laads. 3 Fixed resistive loads. 6 Inductive loads. 9 Capacitive loads.
SCADA System for Diesel Engine Generation Group:
Diesel Engine Set Supervision. Diesel Engine Set Control. Diesel Engine Set Protection.
@ TDEGC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.
@ DAB. Data Acquisition Board:
PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.
@ TDEGC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.
® Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/
enginestestbenches/TDEGC.pdf

Page 90


http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/enginestestbenches/TMSC.pdf
http://www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/enginestestbenches/TDEGC.pdf

Engines Test Benches

TMHC. Computer Controlled Test Bench for Hybrid Engine
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TGDEC. Computer Controlled Two-Shaft Gas Turbine

—~—— S ST i l

@ TGDEC. Unit:

"RV Thermal Turbines

( SCADA. EDIBON Computer Control System \

€]

Conrol Data  Sofiware for

Acguisition = Computer Control
- Data Acquisition
- Data Management|

Interface Box
(®) Cables and Accessories
® Monuals

CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k- From PLC (optional) ]

@ Unit: TGDEC. Two-Shaft Gas Turbine

SENSORS

EEEEEEX
() "

SPECIFICATIONS SUMMARY
ltems supplied as standard

The TGDEC turbine is a teaching unit for the operation demonstration of a Double Shaft Gas Turbine for electric generation
and tor other uses too.

Hig?h Pressyre Turbine, that it is the Gas Generative Turbine:speed range: 60,000-120,000 rpm.;max. compression ratio:
2:T; max. fuel consumption: 20 kg/hour.

Low Pr(\e/\s/sure Turbine (Power Turbine): speed range (r. p. m.): 15,000-25,000 rpm; electrical power: measurement range: O-
Asynchronous (motor) generator, computer controlled; speed range: 1,500-3,000 rpm.

Start fan for starting the turbine and ﬁos sweep. Aspiration mufler. gine offuel gas.

Ignition electrode, computer controlled. lonization electrode, computer controlled.

Lubrication installation (oil tank, gear pump, filtration unit, etc).

Plate heat exchanger for cooling the ol of’rﬁe turbines. Exhaust gas outlet and exhaust mufler.

Sensors and instrumentation: 8 temperature sensors, 2 speed sensors, 5 pressure sensors, 2 flow sensors, 4 manometers, 3
high pressure switches, ATEX flowmeter for measuring the gas consumption, current and voltage measurement, handling box

PRACTICAL POSSIBILITIES

Study of a gas turbine operation.
Determination of the gas turbine
efficiency.

Determination of the compressor
operation point.

Operation with power turbine.
Determination of fuel consumption.
Thermal efficiency.

Air standard cycle.

.- Heatbalance.

.- Work ratio.

10.-Pressure ratio.

11.-Pressure loss.

NGO Lo =
b

wi IPLC and safety system to prevent faults.
Operation with propane.
@TG%EC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the comFu‘rer of all parameters involved in the process. Calibration of 0Y| sensors involved in the process. Real

12.-Airandfuel ratio.
13.-Combustion efficiency.
14.-Recording the turbine characteristic

time curves representation. All the actuators” values can be chqngied at any time from the keyboard. Shield and filtered curve. .
signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the 15.-Determination of the efficiency of the
parameters, at any moment during the process. Open contro ollowmg moditications, at any moment and in real time, o compressor.

parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TGDEC/CCSOF. omf)uier 8onfro|+ Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

Cables and Accessories, for normal operafion.

© Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.)= Unit: 2500 x 700 x 1800 mm. Weight: 235 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/turbines/
TGDEC.pdf 5

16.-Determination of the efficiency of
high pressure turbine.

17.-Determination of the efficiency of
outputturbine (low pressure).

18.-Temperatures measurements.

19.-Effective turbine power output.

20.-Safety systems in the operation of a
gas turbine.

Other possible practices:

21.-Sensors calibration.

22-40.- Practices with PLC.

EPC
COMPUTER CONTHOLLED TWO-SHAFT GAS TURBINE / JET ENGINE
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@ Unit: TGDEPC. Two-Shaft Gas Turbine/Jet Engine

SPECIFICATIONS SUMMARY
ltems supplied as standard

PRACTICAL POSSIBILITIES

.- Study of a gas turbine operation.

.- Determination of the gas turbine
efficiency.

Determination of the compressor
operation point.

Study of a gas turbine operation as a
jetengine.

@®TGDEPC. Unit:
The TGDEPC turbine isa Teochin?huniffor’rhe operation demonstration of a Double Shaft Gas Turbine for electric generation
and for other uses too. Moreover, the unit can be configurated as a Jet Engine.

Hi?h Pressure Turbine, that it is the Gas Generative Turbine: speed range: 60,000-120,000 rpm; max. compression ratio:
2:T; mMax. fuel consumption: 20 kg/hour.
Low Prwsure Turbine (Power Turbine%: speed range (r. p. m.): 15,000-25,000 rpm; electrical power: measurement range: 0-

’

@TGDEPC/CIB.

@ TGDEPC/CC

Asynchronous (motor) generator, computer controlled; speed range: 1,500-3,000 rpm.

Operu’r(i)og OIS\IO jet engine: turbine speed range: 60,000-160,000 rpm; trust nozzle, with force sensor; trust measuring

range: O- .

Start fan for starting the turbine and gas sweep. Line of fuel gas. Ignition electrode, computer controlled. lonization electrode

computer controlled. Lubrication installation (oil tank, gear pump, filtration unit, etc). Plate heat exchanger for cooling the oi

of the turbines. Exhaust gas outlet and exhaust mufler.

Sensors and instrumentation: 8 temperature sensors, 2 speed sensors, 5 pressure sensors, 2 flow sensors, 1 force sensor, 4

manometers, 3 hi(ﬂh pressure switches, ATEX flowmeter for measuring the gas consumption, current and voltage

measurement, handling box with PLC and safety system to prevent faults.

Operation wifhé)ropone‘
ontrol Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous

visualization in the comPUTer of all parameters involved in the process. Calibration of chl sensors involved in the process. Real

time curves representation. All the actuators’ values can be chonqed at any time from the keyboard. Shield and filtered

signals to avoid external interferences. Real time control with flexibility of modifications from the computer keyboard of the

parameters, at any moment during the process. Open control allowing moditications, at any moment and in real time, o

parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third

one in the control software.

@ DAB. Data Acquisition Board:

PCl Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Anolosq outputs. 24 Digital Inputs/Outputs.

OF. Computer Control+Data Acquisition+Data Management Software:
Flexible oSen and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

Operation with power turbine.

Determination of fuel consumption.

Thermal efficiency.

Air standard cycle.

- Heatbalance.

10.-Work ratio.

11.-Pressure ratio.

12.-Pressure loss.

13.-Airandfuel ratio.

14.-Combustion efficiency.

15.-Recording the turbine characteristic
curve.

16.-Determination of the efficiency of the
compressor.

17.-Determination of the efficiency of
high pressure turbine.

18.-Determination of the efficiency of
outputturbine (low pressure).

19.-Temperatures measurements.

20.-Effective turbine output power.

21.-Safety systems in the operation of a

asfurbine.
22.-Thrust measurement.

VENOG A W N
:

Cables and Accessories, for normal operation.
® Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.)= Unit: 2500 x 700 x 1800 mm. Weight: 250 Kg. Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/turbines/
TGDEPC. pdf Poge 92

Other possible practices:
3.-Sensors calibration.
24-42.- Practices with PLC.
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Thermal Turbines

TGFAC. Computer Controlled Axial Flow Gas Turbine/Jet Engine
. —————— c0 1."@
; (SCADA. EDIBON Computer Control System \
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k— From PLC (optional) ] =
e | |
Unit: TGFAC. Axial Flow Gas Turbine/Jet Engi
@ un ial Flow Gas Turbine/ et Engine SPECIFICATIONS SUMMARY

ltems supplied as standard

@®TGFAC. Unit:
The “TGFAC” Axial Flow Gas Turbine/Jet Engine developed by EDIBON is a demonstrating teaching equipment of a Gas
Turbine as jet engine.

Axial flow gas turbine (jet turbine) of 200 N thrust at 110.000 rpm. It consists of a radial compressor, combustion chamber
and expansion axial turbine. Jet engine with speed regulation, computer controlled.

Ignition System, computer controlled. Fuel feeding system, computer controlled.

Collectorof inlet and exhaust duct with sensors to measure the gases flow rates.

3 Temperature sensors, for measurement of: inlet air temperature, inlet air temperature in the compressor, fuselage
temperature. 2 temperature sensors for measurement of: combustion chamber temperature, exhaust gases temperature.
Speed sensorto measure the speed (rpm) of the turbine shaft. Load Cell-Force sensor for measurement of the turbine trust.

4 Pressure sensors, for measurement of: pressure at the gas inlet, pressure in the compressor, pressure in the combustion
chamber, pressure at the gas outlet.

2 Flow sensors for: airinlet and gas outlet. Fflow sensor for the fuel consumption measurement.

Safety-devices. Emergency stop, located in the unit.

@ TGFAC/CIB. Control Interface Box:

With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of aYl sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals fo avoid external interferences. Real time control with flexibﬁify of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real fime, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ TGFAC/CCSOF. Computer Control+Data Acquisition+Data Management Software:

Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data persecond. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

©® Manuals: This unit is supplied with 8 manuals.

Dimensions (approx.)= Unit: 700 x 500 x 800 mm. Weight: 70 Kg. Control Interface: 490 x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/turbines/
TGFAC.pdf

TTVC. Computer Controlled Steam Turbine
- — =

Edibon Scaka

Edtbon Control and
Data Aquisition

( SCADA. EDIBON Computer Control System \ softwere

Control Data  Software for:
Interface B Acquisition = Computer Control
nieriace Box Board " Data Acquisition
(® Cables and Accessories - Data Management
® Manuals

CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k - From PLC (optional) j

@ Unit: TTVC. Steam Turbine

PRACTICAL POSSIBILITIES
1.- Study of a gasturbine.

2.- Function and operation of a gas
turbine as jet engine.

3.- Determination of fuel consumption.
4.- Airandfuel ratio.
5.- Recording the turbine characteristic.

6.- Determination of the efficiency of the
compressor.

7.- Detfermination of the specific thrust.

8.- Determination of the efficiency of the
turbine.

9.- Temperature measurements.

10.-Safety systems in the operation of a
gas turbine.

11.-Energy global balance.

Other possible practices:

12.-Sensors calibration.

13-31.- Practices with PLC.
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SPECIFICATIONS SUMMARY
®TTVC. Unit: ltems supplied as standard

The TTVC Unit consists of a steam turbine which works in single stage. It has an injection nozzle with an incidence angle of 20°
referred to the rotation plane.
Bench top unit mounted on an anodized aluminium structure and panels in painted steel.
Steam turbine mounted on a vertical shaft: axial flow turbine type De Laval, of single stage; maximum speed: 20,000 rpm.
Nozzle: inlet diameter: 1.5 mm., outlet diameter: 3 mm., discharge angle: 20°.
Turbine rotor: external diameter: 84 mm., internal diameter: 45 mm., number of blades: 25.
Brake: Type friction by means of a band. Water cooled condenser.
Sensors: Eressure sensor for inlet steam. Pressure sensor in the condenser. Load cell. Force sensor. Speed sensor. Flow sensor
for refrigeration water. Level sensor to measure the condensate volume or flow. 5 Temperature sensors in different points of
the unit. 2 Solenoid valves for system security. 1 Solenoid valve to evacuate the condenser.
Safety protections.
@TI'VC/EIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Coligroﬂon of oYl sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time control with flexibﬁify of modifications from the computer keyboard of the
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the third
one in the control software.
(®DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.
@TTVC/CCSOF. Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,008 data persecond. It allows the registration of the alarms state and the graphic representation in real time.
Cqbles and Accessories, for normal operation.
©Manuals: This unit is supplied with 8 manuals.
Dimensions (approx.) =Unit: 700 x 600 x 800 mm. Weight: 60 Kg. Control Interface: 490 x 330 x 310 mm. Weight: 10Kg.
More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/turbines/

TTVC‘pdfﬁ\J

Page 93

PRACTICAL POSSIBILITIES

1.- Calculation of the real flow of

condensate.

Determination of the injector

discharge coefficient.

Obtaining the characteristic curves

of the steam turbine.

Turbine efficiency.

Thermal balances.

- Determination of friction losses at

various exhaust pressures.

Determination of torque, power and

specific steam consumption when

operating at constant inlet pressure

but with varying exhaust pressure.

Determination of torque, power and

specific steam consumption when

operating at constant exhaust pressure

butwith varying inlet pressure.

Determination of power to heat ratio

when used as a back pressure turbine.

10.- Determination of thermal efficiency.

11.-Determination of Isentropic efficiency.

12.-Study of the specific steam
consumption of the turbine.

Other possible practices:

13.- Sensors calibration.

14-32 .- Practices with PLC.
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HTVC. Computer Controlled Solar/Heat Source Vapour Turbine

(SCADA. EDIBON Computer Control System

Data Software for.
e o Acguisition > Computer Conirol
Board - Data Acquisition
(® Cobles and Accessories - Data Management
® Manuals

PID CONTROL
(Open Control + Multicontrol + Real Time Control)
- From COMPUTER (standard)
k - From PLC (optional) j

@ Unit: HTVC. Solar/Heat Source Vapour Turbine

SPECIFICATIONS SUMMARY
ltems supplied as standard

@HTVC. Unit:
This unit has been designed to provide an easily understood vapour power plant and to demonstrate, on a lab scale, the
ability to produce shaft power from Solar Radiation.

Compact and bench-top unit, using R141b refrigerant.

Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution to the elements
in the real unit.

Vapour generator: copper generating coil in water filled tank with thermostatically controlled heater.

Single stage impulse turbine, power output 35W at 20000 rev. min' approx.

Condenser: water cooled coil housed in a chamber. Feed pump (single acting plunger pump). Accumulator. Circulating
pump to circulate water though vapour generator tank and solar panels.

Up to 12 Temperature sensors. 2 Pressure sensors. Flow sensors. Torque and speed measurement. High pressure cut-out.

Optional accessory: (notincluded in the standard supply)
Solar Panels and Installation Kit: Two solar panels. Water flow sensor. Temperature sensors. Expansion tank. Pipe, fittings,
etfc.

®@HTVC/CIB. Control Interface Box:
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the computer of all parameters involved in the process. Calibration of all sensors involved in the process. Real
time curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered
signals to avoid external interferences. Real time PID control with flexibility of modifications from the computer keyboard of
the PID parameters, at any moment during the process. Open control allowing modifications, at any moment and in real
time, of parameters involved in the process. 3 safety levels: mechanical in the unit, electronic in the control interface, and the
third one in the control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@HTVC/CCSOF. PID Computer Control +Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
t0 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

@®Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.) = Unit: 1000 x 500 x 925 mm. Weight: 80 Kg. Control Interface: 490x 330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/turbines/
HTVC pdf

Page 94

"RV Thermal Turbines

PRACTICAL POSSIBILITIES

1.- Production of torque/speed and
power/speed curves for the turbine.

2.- Easy and clearly observed
demonstration of a classic Rankine
cycle.

3.- Determination of thermal efficiency
at a range of turbine inlet and
exhaust pressures.

4.- Use of property charts or tables and
the application of the First Law of
Thermodynamics to produce energy
balances.

5.- Estimation of total frictional losses in
turbines.

6.- Comparison of performance with
the Rankine Cycle, (including the
external isentropic efficiency of
turbines).

Other possible practices:
7.- Sensors Calibration.

Possible Practices with OPTIONAL Solar
Panels:

8.- Measurement of the solar energy
collection at a range of mean water
temperatures.

9.- Demonstration of the production of
shaft work from solar radiation.

10-28.- Practices with PLC.
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10.- Process Control

Equipment list

m Process Control. Fundamentals

-ucp

-UCPCN

-UCPCv

-UCP-P

-CECI

-CRCI

-CEAB

-CEAC

Computer Controlled Process Control System (with
electronic control valve):

*UCP-UB Base Unit. (Common for all Sets for process

control type “UCP").

Sets (sensor and elements + computer control software)
used in the base unit

*UCPT Set for Temperature Process Control.
*UCP-C Set for Flow Process Control.

*UCP-N Set for Level Process Control.

*UCP-PA Set for Pressure Process Control.
*UCP-PH Set for pH Process Control.

*UCP-CT Set for Conductivity and TDS (Total

Dissolved Solids) Process Control.

Computer Controlled Process Control System (with
pneumatic control valve):

*UJCPCN-UB Base Unit. (Common for all Sets for process

control type “UCPCN”").

Sets (sensor and elements + computer control software)
used in the base unit

*UCPCN-T Set for Temperature Process Control.
*UCPCN-C Set for Flow Process Control.
*UCPCN-N Set for Level Process Control.
*UCPCN-PA Set for Pressure Process Control.

* JCPCN-PH Set for pH Process Control.
*UCPCN-CT  Set for Conductivity and TDS (Total

Dissolved Solids) Process Control.

Computer Controlled Process Control System (with
speed controller):

*UCPCV-UB Base Unit. (Common for all Sets for process

control type “UCPCV”).

Sets (sensor and elements + computer control software)
used in the base unit

*UCPCVT Set for Temperature Process Control.
*UCPCV-C Set for Flow Process Control.
*UCPCV-N Set for Level Process Control.
*UCPCV-PA Set for Pressure Process Control.
*UCPCV-PH Set for pH Process Control.
*UCPCV-CT Set for Conductivity and TDS (Total

Dissolved Solids) Process Control.

Computer Controlled Process Control Unit for the
Study of Pressure (Air).

Industrial Controllers Trainer.
Industrial Controllers Networking.
Trainer for Field Bus Applications.

Controller Tuning Trainer.

page
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Industrial Process Control

-CPIC

-CPIC-C

-CPICT

-CPIC-N

-CPIC-P

Page 96

Computer Controlled Process Control Plant with
Industrial Instrumentation and Service Module (Flow,
Temperature, Level and Pressure).

Computer Controlled Process Control Plant with
Industrial Instrumentation and Service Module (only
Flow).

Computer Controlled Process Control Plant with
Industrial Instrumentation and Service Module (only
Temperature).

Computer Controlled Process Control Plant with
Industrial Instrumentation and Service Module (only
Level).

Computer Controlled Process Control Plant with
Industrial Instrumentation and Service Module (only
Pressure).

page
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UCP Computer Controlled Process Control System, |with electronic control valve
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@3 UCP-PA. @3 UCP-PH.

Set for Pressure
Process Control

SPECIFICATIONS SUMMARY
Common items for all Process Control parameters:

@ UCP-UB. Unit:
This unit is common for all Sets for Process Control type “UCP” and can work with one
or several sefs.
Anodized aluminium structure. Diagram in the front panel with similar distribution to
the elements in the real unit. Main tank and collector with an orifice in the central
dividing wall. (2 x 25 dm?), and drainage in both compartments. Dual process tank (2 x
10 dm’), interconnected through an orifice and a ball valve and an overflow in the
dividing wall; a graduate scale and a threaded drain of adjustable level with bypass.
Centrifugal pumps. Variable area flow meters (0.2-2 |/min, and 0.2-10 |/min), and
with a manual valve. Line of on/off regulation valves (solenoid), and manual drainage
valves of the upper tank. Proportional valve: motorized control valve.

@ UCP/CIB. Control Interface Box :
This is common for all Sets for Process Control type “UCP” and can work with one or
several sets.
With process diagram in the front panel. The unit control elements are permanently
computer controlled. Simultaneous visualization in the PC of all parameters involved in
the process. Calibration of all sensors involved in the process. Real time curves
representation. All the actuators’ values can be changed at any time from the
keyboard. Shield and filtered signals to avoid external interferences. Real time PID
control with flexibility of modifications from the PC keyboard of the PID parameters, at
any moment during the process. Open control allowing modifications, at any moment
and in real time, of parameters involved in the process. 3 safety levels: mechanical in
the unit, electronic in the control interface, and the third one in the control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16
Analog inputs. Sampling rate up to: 250 KS/s. 2 Analog outputs. 24 Digital Inputs/
Outputs.

@ Sets (sensor and elements + computer control software) used in the base unit: (These Sets will
be supplied and installed in the Base Unit and ready for working)

@UCP-T. Set for Temperature Process Control:
Temp;rofure sensor “J type”. Electric resistor (0.5 KW). Helix agitator. On/off level
switch.
Computer Control Software for Temperature Process Control:
(#) Flexible, open and multicontrol software. Management, processing, comparison
and storage of data. Sampling velocity up to 250,000 data per second. It allows the
registration of the alarms state and the graphic representation in real time.
@UCP-C. Set for Flow Process Control:
Turbine type flow sensor.
Computer Control Software for Flow Process Control. (#)
@UCP-N. Set for Level Process Control:
0-300mm level sensor (of capacitive immersion, 4-20mA).
Computer Control Software for Level Process Control. (#)
@UCP-PA. Set for Pressure Process Control:
Pressure sensor.
Computer Control Software for Pressure Process Control. (#)
@UCP-PH. Set for pH Process Control:
pH sensor. Helix agitator.
Computer Control Software for pH Process Control. (#)
UCP-CT. Set for Conductivity and TDS (Total Dissolved Solids) Process Control:
Conductivity and TDS (Total Dissolved Solids) sensor.
Computer Control Software for Conductivity and TDS Process Control. (#)
®Cables and Accessories, for normal operation.
®Manuals: This unitis supplied with 8 manuals.
Dimensions(approx.)=UCP-UB. Unit: 500 x 1000 x 1000 mm. Weight: 40 Kg.
Control Interface: 490x330x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/
processcontrol/fundamentals/UCPpdf S
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Process Control

& uce-Ct.
Set for Conductivity
and TDS (Total Dissolved
Solids) Process Control

PRACTICAL POSSIBILITIES

Temperature Process Control:

1.- Temperature control loops (Manual).

Temperature control loops (On/Off).

Temperature control loops (Proportional).

Temperature control loops (Proportional + Integral).
Temperature control loops (Proportional + Derivative).
Temperature control loops (Proportional + Derivative +Integral).

- Temperature sensor calibration.
ow Process Control:

0.-Flow control loops (Manual).
1.-Flow control loops (On/Off).

.-Flow control loops (Proportional).
.-Flow control loops (Proportional + Integral).
.-Flow control loops (Proportional + Derivative).
.-Flow control loops (Proportional + Derivative + Integral).
.-Adjustment of the flow controller constants (Ziegler-Nichols).
17.-Adjustment of the flow controller constants (Reaction Curves).
18.-Flow sensor calibration.
Level Process Control:
19.-Level control loops (Manual).
20.-Level control loops (On/Off).
21 .-Level control loops (Proportional).
22.-Level control loops (Proportional + Integral).
23.-Level control loops (Proportional + Derivative).
24.-Level control loops (Proportional + Derivative + Integral).
25.-Adjustment of the constants of a flow controller (Ziegler-Nichols).
26.-Adjustment of the constants of a flow controller (Reaction Curves).
27 .-Level sensor calibration.
Pressure Process Control:
28.-Pressure control loops (Manual).
29.-Pressure control loops (On/Off).
30.-Pressure control loops (Proportional).
31.-Pressure control loops (Proportional + Integral).
32.-Pressure control loops (Proportional + Derivative).
33.-Pressure control loops (Proportional + Derivative + Integral).
34.-Adjustment of the constant of a Pressure controller (Ziegler-Nichols).
35.-Adjustment of the constant of a Pressure controller (Reaction Curves).
36.-Pressure sensor calibration.

H Process Control:

7 .-pH control loops (Manual).
38.-pH control loops (On/Off).
39.-pH control loops (Proportional).
40.- pH control loops (Proportional + Integral).
41 .-pH control loops (Proportional + Derivative).
42.-pH control loops (Proportional + Derivative + Integral).
43.-Adjustment of the constant of a pH controller (Ziegler-Nichols).
44.- Adjustment of the constant of a pH controller (Reaction Curves).
45.-pH sensor calibration.
Conductivity and TDS ﬂTofuI Dissolved Solids) Process Control:
46.- Conductivity control loops (Manual).
47 .- Conductivity control loops (On/Off).
48.- Conductivity control loops (Proportional).
49.-Conductivity control loops (Proportional + Integral).
50.-Conductivity control loops (Proportional + Derivative).
51.-Conductivity control loops (Proportional + Derivative + Integral).

'

2
3
4
S
6

52.-Adjustment of the constant of a Conductivity controller (Ziegler-Nichols).
Reaction Curves).

53.-Adjustment of the constant of a Conductivity controller
54.-TDS control loops (Manual).

55.-TDS control loops (On/Off).

56.-TDS control loops (Proportional).

57.-TDS control loops (Proportional + Integral).

58.-TDS control loops (Proportional + Derivative).
59.-TDS control loops (Proportional + Derivative + Infegral).
60.-Adjustment of the constant of a TDS controller SZiegler»Nichols)A
61.-Adjustment of the constant of a TDS controller (Reaction Curves).
62.- Conductivity and TDS sensor calibration.

63-81.-Practices with PLC.

www.edibon.com
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UCPCN. Computer Controlled Process Control System,|with pneumatic control valve

edic)

<«—Q
UCPCN-UB.
Base Unit

Control Inferface Box
(® Cables and Accessories

® Manuals

( SCADA. EDIBON Computer Control System \

Data Acquisition

FEEDBAOC CONTROL
PID MODS

1 | oz |
now

Computer Control
Software for each
Set for Process T
Control e
dunatacive 14, ) 000

Setpuncsea 4 dnn

PID CONTROL

- From COMPUTER (standard)
k < From PLC (opti

(Open Control + Multicontrol + Real Time Conirul)]

(@ Sets (sensor and elements + computer control software) used in the base unit:

Sensor and elements Sensor and elements Sensor and elements

+

/

[
Computer Control
Software for Flow

Process Control 49
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Computer Control
oftware for
Pressure Process

Computer Control
Software for Level
Process Control 4

Computer Control
Software for
Temperature Process

Computer Control
Software for pH
Process Control 49

|| |

Sensor and elements

Computer Control
Software for Conductivify

onirol () Control 9 Process Confrol 4
@) UCPCN-T. @ UCPCN-C. @3 UCPCN-N, @3UCPCN.-PA. @3 UCPCN-PH. @3 UCPCN-CT.
Set for Temperature Set for Flow Set for Level Set for Pressure Set for PH Set for Conductivity

Process Control Process Control Process Control Process Control

SPECIFICATIONS SUMMARY
Common items for all Process Control parameters:

@® UCPCN-UB. Unit:

This unit is common for all Sets for Process Control type “UCPCN” and can work with
one or several sets.

Anodized aluminium structure. Diagram in the front panel with similar distribution to
the elements in the real unit. Main tank and collector with an orifice in the central
dividing wall.(2 x 25 dm?), and drainage in both compartments. Dual process tank (2 x
10 dm’), interconnected through an orifice and a ball valve and an overflow in the
dividing wall; a graduate scale and a threaded drain of adjustable level with bypass.
Centrifugal pumps. Variable area flow meters (0.2-2 |/min, and 0.2-10 |/min), and
with a manual valve. Line of on/off regulation valves (solenoid), and manual drainage
valves of the upper tank. Pneumatic Control Valve.

@UCPCN/CIB. Control Interface Box :

This is common for all Sets for Process Control type “UCPCN” and can work with one
or several sefs.

With process diagram in the front panel. The unit control elements are permanently
computer controlled. Simultaneous visualization in the PC of all parameters involved in
the process. Calibration of all sensors involved in the process. Real time curves
representation. All the actuators’ values can be changed at any time from the
keyboard. Shield and filtered signals to avoid external interferences. Real time PID
control with flexibility of modifications from the PC keyboard of the PID parameters, at
any moment during the process. Open control allowing modifications, at any moment
and in real time, of parameters involved in the process. 3 safety levels: mechanical in
the unit, electronic in the control interface, and the third one in the control software.

@ DAB. Data Acquisition Board:

PCI Data acquisition National Instruments board to be placed in a computer slot. 16
Analog inputs. Sampling rate up to: 250 KS/s. 2 Analog outputs. 24 Digital Inputs/

Process Control

and TDS (Total Dissolved

Solids) Process Control

PRACTICAL POSSIBILITIES

Temperature Process Control:

.- Temperature control loops (Manual).

Temperature control loops (On/Off).

Temperature control loops (Proportional).

Temperature control loops (Proportional + Infegral).

Temperature control loops (Proportional + Derivative).

Temperature control loops (Proportional + Derivative +Integral).
Adjustment of the constant of a controller of temperature (Ziegler-Nichols).
Adjustment of the constant of a controller of temperature (Reaction Curves).
.- Temperature sensor calibration.

low Process Control:

0.-Flow control loops (Manual).

1.-Flow control loops (On/Off).

2.-Flow control loops (Proportional).

3.-Flow control loops (Proportional + Integral).

4.-Flow control loops (Proportional 4 Derivative).

5.-Flow control loops (Proportional + Derivative + Infegral).

6.-Adjustment of the flow controller constants (Ziegler-Nichols).
7.-Adjustment of the flow controller constants (Reaction Curves).

18.-Flow sensor calibration.
Level Process Control:
19.-Level control loops (Manual).
20.- Level control loops (On/Of
21 .-Level control loops (Proportional).

22.- Level control loops (Proportional + Integral).

23.- Level control loops (Proportional + Derivative).

24.-Level control loops (Proportional + Derivative + Integral).
25.-Adjustment of the constants of a flow controller Zieg?er—Nichols).
26.-Adjustment of the constants of a flow controller (Reaction Curves).
27 .- Level sensor calibration.

Pressure Process Control:

'

Outputs.

@ Sets (sensor and elements + computer control software) used in the base unit: (These Sets will

be supplied and installed in the Base Unit and ready for working)
@UCPCNL-T. Set for Temperature Process Control:

Temperature sensor “J type”. Electric resistor (0.5 KW). Helix agitator. On/off level

switch.
Computer Control Software for Temperature Process Control:

(#) Flexible, open and multicontrol software. Management, processing, comparison
and storage of data. Sampling velocity up to 250,000 data per second. It allows the

registration of the alarms state and the graphic representation in real time.
@UCPCN-C. Set for Flow Process Control:

Turbine type flow sensor.

Computer Control Software for Flow Process Control. (#)
@UCPCN-N. Set for Level Process Control:

0-300mm level sensor (of capacitive immersion, 4-20mA).

Computer Control Software for Level Process Control. (#)
@UCPCN-PA. Set for Pressure Process Control:

Pressure sensor.

Computer Control Software for Pressure Process Control. (#)
@UCPCN-PH. Set for pH Process Control:

pH sensor. Helix agitator.

Computer Control Software for pH Process Control. (#)

@UCPCN-CT. Set for Conductivity and TDS (Total Dissolved Solids) Process Control:

Conductivity and TDS (Total Dissolved Solids) sensor.
Computer Control Software for Conductivity and TDS Process Control. (#)
®Cables and Accessories, for normal operation.
@®Manuals: This unitis supplied with 8 manuals.
Dimensions(approx.)=UCPCN-UB. Unit: 500 x 1000 x 1000 mm. Weight: 40 Kg.
Control Interface: 490x 330 x 310 mm. Weight: 10 Kg.

More information in: www.edibon.com/products/catalogues/en/units/
processcontrol/fundamentals/UCPCN.pdf S

28.- Pressure control loops (Manual).
29.-Pressure control loops (On/Off).
30.-Pressure control loops (Proportional).
31 .-Pressure control loops (Proportional + Integral).
32.-Pressure control loops (Proportional + Derivative).

3.-Pressure control loops (Proportional + Derivative + Infegral).
34.-Adjustment of the constant of a Pressure controller (Ziegler-Nichols).
35.-Adjustment of the constant of a Pressure controller (Reaction Curves).
36.-Pressure sensor calibration.
§H Process Control:

7.-pH control loops (Manual).
38.-pH control loops (On/Off
39.-pH control loops (Proportional).
40.-pH control loops (Proportional + Integral).
41 .-pH control loops (Proportional + Derivative).
42.-pH control loops (Proportional 4 Derivative + Intelgrcl).
43.-Adjustment of the constant of a pH controller (Ziegler-Nichols).
44.-Adjustment of the constant of a pH controller (Reaction Curves).
45.-pH sensor calibration. . .
Conductivity and TDS (Total Dissolved Solids) Process Control:
46.- Conductivity control loops (Manual).
47 .- Conductivity control loops (On/Off).
48.-Conductivity control loops (Proportional).
49.-Conductivity control loops (Proportional + Integral).
50.- Conductivity control loops (Proportional + Derivative).
51.-Conductivity control loops (Proportional 4 Derivative + Integral).
52.- Adjustment of the constant of a Conductivity controller (Ziegler-Nichols).
53.-Adjustment of the constant of a Conductivity controller (Reaction Curves).
54.—TDE control loops (Manual).
55.-TDS control loops (On/Off).
56.-TDS control loops (Proportional).
57.-TDS control loops (Proportional + Integral).
58.-TDS control loops (Proportional + Derivative).
59.-TDS control loops (Proportional + Derivative + Integral).
60.-Adjustment of the constant of a TDS controller (Ziegler-Nichols).
61.-Adjustment of the constant of a TDS controller (Reaction Curves).
62.- Conductivity and TDS sensor calibration.
63-81 .- Practices with PLC.
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SPECIFICATIONS SUMMARY
Common items for all Process Control parameters:

@® UCPCV-UB. Unit:
This unit is common for all Sets for Process Control type “UCPCV” and can work with
one or several sets.
Anodized aluminium structure. Diagram in the front panel with similar distribution to
the elements in the real unit. Main tank and collector with an orifice in the central
dividing wall.(2 x 25 dm?), and drainage in both compartments. Dual process tank (2 x
10 dm’), interconnected through an orifice and a ball valve and an overflow in the
dividing wall; a graduate scale and a threaded drain of adjustable level with bypass.
Centrifugal pumps. Variable area flow meters (0.2-2 1/min, and 0.2-10 |/min), and
with a manual valve. Line of on/off regulation valves (solenoid), and manual drainage
valves of the upper tank. Speed controller (into the Control Interface Box).

@ UCPCV/CIB. Control Interface Box :
This is common for all Sets for Process Control type “UCPCV” and can work with one or
several sets.
With process diagram in the front panel. The unit control elements are permanently
computer controlled. Simultaneous visualization in the PC of all parameters involved in
the process. Calibration of all sensors involved in the process. Real time curves
representation. All the actuators’ values can be changed at any time from the
keyboard. Shield and filtered signals to avoid external interferences. Real time PID
control with flexibility of modifications from the PC keyboard of the PID parameters, at
any moment during the process. Open control allowing modifications, at any moment
and in real time, of parameters involved in the process. 3 safety levels: mechanical in
the unit, electronicin the control interface, and the third one in the control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16
gnalog inputs. Sampling rate up to: 250 KS/s. 2 Analog outputs. 24 Digital Inputs/

utputs.

@ Sets (sensor and elements + computer control software) used in the base unit: (These Sets will
be supplied and installed in the Base Unit and ready for working)

@UCPCV-T. Set for Temperature Process Control:
Temp}:srofure sensor “J type”. Electric resistor (0.5 KW). Helix agitator. On/off level
switch.
Computer Control Software for Temperature Process Control:
(#) Flexible, open and multicontrol software. Management, processing,comparison
and storage of data. Sampling velocity up to 250,000 data per second. It allows the
registration of the alarms state and the graphic representation in real time.
@UCPCV-C. Set for Flow Process Control:
Turbine type flow sensor.
Computer Control Software for Flow Process Control. (#)
@UCPCV-N. Set for Level Process Control:
0-300mm level sensor (of capacitive immersion, 4-20mA).
Computer Control Software for Level Process Control. (#)
UCPCV-PA. Set for Pressure Process Control:
Pressure sensor.
Computer Control Software for Pressure Process Control. (#)
@UCPCV-PH. Set for pH Process Control:
pH sensor. Helix agitator.
Computer Control Software for pH Process Control. (#)
@UCPCV-CT. Set for Conductivity and TDS (Total Dissolved Solids) Process Control:
Conductivity and TDS (Total Dissolved Solids) sensor.
Computer Control Software for Conductivity and TDS Process Control. (#)
® Cables and Accessories, for normal operation.
®Manuals: This unit is supplied with 8 manuals.
Dimensions(approx.)=UCPCV-UB. Unit: 500 x 1000 x 1000 mm. Weight: 40 Kg.
Control Interface: 490x 330x 310 mm. Weight: 12 Kg.

More information in: www.edibon.com/products/catalogues/en/units/
processcontrol/fundamentals/UCPCV.pdf ©
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@3 UCPCV-PH.
Set for PH
Process Control

@3 UCPCV-CT.

Set for Conductivity
and TDS (Total Dissolved
Solids) Process Control

PRACTICAL POSSIBILITIES

Temperature Process Control:
1.- Temperature control loops (Manual).
.- Temperature control loops (On/Off).
.- Temperature control loops (Proportional).
.- Temperature control loops (Proportional + Integral).
Temperature control loops (Proportional + Derivative).
.- Temperature control loops (Proportional + Derivative +Integral).

.- Temperature sensor calibration.
Flow Process Control:
10.-Flow contro| loops (Manual).
11.-Flow control loops (On/Of
12.-Flow control loops (Proportional).
13.-Flow control loops (Proportional + Integral).
4.-Flow control loops (Proportional + Derivative).
5.-Flow control loops (Proportional 4+ Derivative + Integral).
6.-Adjustment of the flow controller constants (Ziegler-Nichols).
7.-Adjustment of the flow controller constants (Reaction Curves).
18.-Flow sensor calibration.
Level Process Control:
19.-Level control loops (Manual).
20.- Level control loops (On/Off
21 .-Level control loops (Proportional).
22.-Level control loops (Proportional + Integral).
23.-Level control loops (Proportional + Derivative).
24.-Level control loops (Proportional + Derivative + Integral).
25.-Adjustment of the constants of a flow controller Zieg?er-Nichols).
26.-Adjustment of the constants of a flow controller (Reaction Curves).
27 .-Level sensor calibration.
Pressure Process Control:
28.-Pressure control loops (Manual).
29.-Pressure control loops (On/Off).
30.-Pressure control loops (Proportional).
31.-Pressure control loops (Proportional + Integral).
32.-Pressure control loops (Proportional + Derivative).
33.-Pressure control loops (Proportional + Derivative + Integral).
34.-Adjustment of the constant of a Pressure controller (Ziegler-Nichols).
35.-Adjustment of the constant of a Pressure controller
36.-Pressure sensor calibration.

H Process Control:

7.-pH control loops (Manual).
38.-pH control loops (On/Off).
39.-pH control loops (Proportional).
40.-pH control loops (Proportional + Integral).
41 .-pH control loops (Proportional + Derivative).
42.-pH control loops (Proportional + Derivative + Integral).
43.-Adjustment of the constant of a pH controller Zieg%r—Nichols).
44 .- Adjustment of the constant of a pH controller (Reaction Curves).
45 .- pH sensor calibration. . .
Conductivity and TDS ﬁTo'faI Dissolved Solids) Process Control:
46.-Conductivity control loops (Manual).
47 .- Conductivity control loops (On/Off).
48.- Conductivity control loops (Proportional).
49.-Conductivity control loops (Proportional + Integral).
50.- Conductivity control loops (Proportional + Derivative).
51.-Conductivity control loops (Proportional + Derivative + Integral)

1
1
1
1

52.- Adjustment of the constant of a Conductivity controller (Ziegler-Nichols).
53.-Adjustment of the constant of a Conductivity controller (Reaction Curves).

54.-TDS control loops (Manual).

55.-TDS control loops (On/Off).

56.-TDS control loops (Proportional).

57.-TDS control loops (Proportional + Integral).

58.-TDS control loops (Proportional + Derivative).

59.-TDS control loops (Proportional + Derivative + Inteﬁrol).
60.-Adjustment of the constant of a TDS controller (Ziegler-Nichols).
61 .-Adjustment of the constant of a TDS controller (Reaction Curves).
62.- Conductivity and TDS sensor calibration.

63-81.- Practices with PLC.

www.edibon.com

.- Adjustment of the constant of a controller of temperature (Ziegler-Nichols).
.- Adjustment of the constant of a controller of temperature (Reaction Curves).
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UCP/FSS. Faults Simulation System (Process Control Unit)

SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES
: The "FAULTS" mode consists on causing several faults in Bt
IR edlb@ the unit normal operation. The student must find them Ma\hb@hon.'
and solve them. 1.- Load the calibration error of the PH sensor.
|W There are several kinds of faults that can be grouped in 2.- Load the calibration error of the Level sensor.
e the following sections: 3.- Load the calibration error of the Flow sensor.
Faults affecting the sensors measurement: 4.- Load the calibrati fihe T "
- Anincorrect calibration is applied to them. - roadine calibration errorotine lemperaiure sensor.
In this case, the student should proceed to Non Linearity:
cclllibro?e the affected sensor through the values 5.- Noninverse linearity of the pH sensor.
collection.

non. 6.- Non quadratic linearity of the Level sensor.
Non-linearity.

When we have the measures taken by the sensor, a & NO'? quodrth |IrTeGr|Ty of the Flow sensor.
vadratic or inverse function is applied to them. 8.- Noinverse linearity of the Temperature sensor.

%hus, the value measured will not be the real one, Interchange of actuators:

as in the case above mentioned, but when we

9.- Interchange the bombs AB-1 and AB-2 between them

calibrate again, the sensor will not operate linearl A ’
and we Wﬁ| not be able to colibgﬁe it by |es); during the operations of the controls ON/OFF and
squares fits. PID. (Affected sensor: Level sensor).

Faults affecting the actuators: ) ) Reduction of an actuator response:
- Actuators canals inferchange at any fime during 10.-In the PID, the real response of the proportional valve is

?hﬁspg?rgzadrgs:zgl;gcé%”Ony solution half the amount calculated by the PID control. Thus,

_» - . - Response reduction of an actuator. the maximum real opening that will be able to reach is
s - L] By the reduction of the output voltage in analog 50%. (Affected sensor: Flow sensor).
| 9 XV~ outputs, we can get an response with a fraction of Inversion of the performance in ON/OFF controls:
@ f’ L) \gl\vta’irt}l:;l;otél)cinsg,lf:lﬂ;e(row,\llfyoof:r?%?so|)execuhon 11.-In the ON/OFF control, the actuation sensor of the
CS ™ i t o ! Y ype \on AR AVS-1 is inverted, acting, thus, on the same way as the
@ Faults in the controls execution: )
i pors - Inversion of the performance in ON/OFF controls. others 2 valves (for a good control, it should operate
- e awi— | @® The state of some actuator is inverted, when it the other way around to how the others 2 do it).
! ) should be ON is OFF instead, and vice versa. The (Affected sensor: pH).
E @ ———— student should provide the correct operating logic. Reduction orincrease of the calculated total response:
- Reduction or increase of the calculated total o 3 -
E dib% response. 12.-In the PID, the real action in the resistance is half of the
We mu|1ir|y by a factor the total response total calculated. (Affected sensor: Temperature sensor).
uee calculated by the PID, causing, thus, the The action of some controls is annulled:
Process Control Unit reduction or increase of the action really applied 13.-The Integral control does not work. It is reduced to a PD
R to the actuator, and the consequent instability of P ‘onal-Derivati
the control. The student should notify it and try to control (Proportional-Derivative).
calculate this factor. 14.-The Derivative Control does not work. Itis reduced to a
[ - The action of some controlsis annulled. Pl Control (Proportional-Integral).
e More information in: www.edibon.com/products/  15.-The Integral and Derivative controls do not work. They
Ejaéglogfuesgen/units/processcontrol/fundamentals/ are reduced to a Proportional Control.
UCEpdf %

UCP-P Computer Controlled Process Control Unit for the Study of Pressure (Air)

edlb‘-ﬂ

( SCADA. EDIBON Computer Control System \

On/off valves. Inlet/outlet valves.
Pneumatically operated control valve.
Storage (air) tank, capacity: 2 1.
Absolute pressure sensor. Differential pressure sensor.
Diaphragm. Flow meter. 3 pressure manometers.

@ UCP-P/CIB. Control Interface Box :
With process diagram in the front panel. The unit control elements are permanently computer controlled. Simultaneous
visualization in the PC of all parameters involved in the process. Calibration of all sensors involved in the process. Real time
curves representation. All the actuators’ values can be changed at any time from the keyboard. Shield and filtered signals to
avoid external interferences. Real time PID control with ?Iexibili‘ry of modifications from the PC keyboard of the PID
parameters, at any moment during the process. Open control allowing modifications, at any moment and in real time, of
parameters involved in the process. 3 safety levels: mechanical in the unit, other electronic in the control interface, and the
third one in the control software.

@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16 Analog inputs. Sampling rate up to: 250
KS/s. 2 Analog outputs. 24 Digital Inputs/Outputs.

@ UCP-P/CCSOF. PID Computer Control+Data Acquisition+Data Management Software:
Flexible, open and multicontrol software. Management, processing, comparison and storage of data. Sampling velocity up
to 250,000 data per second. It allows the registration of the alarms state and the graphic representation in real time.

® Cables and Accessories, for normal operation.

©® Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.)=Unit: 1000 x 500 x 600 mm. Weight: 20 Kg. Control Interface: 490x 330 x 175 mm. Weight: 5 Kg.

More information in: www.edibon.com/producis/cuidloques/en/uniis/processcon1ro|/fundamen10|5/UCP-P.pdf@
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— — ~ ®Cobles and Accessories - Data Nanagement =

(] @Unit: UCP-P Process Control Unit for the Study of Pressure (Air) © Monuals S

1 PID CONTROL ——

e i F(Ope: :r:’:ﬁ:'ls; (M:ul!i;on;;ol + Real Time Control) -:3; ,.; n.:;

: k From PLC (optional) J [ :... | [owmne] —
o SPECIFICATIONS SUMMARY PRACTICAL POSSIBILITIES

. ltems supplied as standard

4 @uce-punit: . e

0 ST ) ) . 1.- Calculating the fluid flow in function

QO This unit basically consist of the following elements: t different

(¥) Pneumatic circuit consisting of a tank, valves, pressure sensors, pressure regulators and pressure manometers. OT dlTierent pressure sensor.

0o Forthe pressure and flow control, a pneumatically operated control valve, an /P converter and an absolute pressure sensor 2.- Calibration processes.

- and a differential pressure sensor are used. 3. Pressure sensor calibration. Study of
[« B Anodized aluminium structure and panels in painted steel. Diagram in the front panel with similar distribution to the elements : ) ’ Y

inthe real unit. the hysteresis curve.
b 2 Pressure regulators, one for controlling the pneumatically operated control valve and the second for suppling the necessary 4.~ |/P converter calibration.
o flow and/or pressure to the circuit that is to be adjusted. . .
/P Converter 5.- ldentification of the pneumatic valve

- :

type.
6.- Determination of the influence of the
flow rate of the conduction.

7.- Pressure control in conduction using
a PID controller.

8.- Proportional control (P) characteristics.

9.- Characteristics of a proportional
and integral control (P+1).

10.- Characteristics of a proportional
and derivative control (P+D).

11.-Optimization of the variables of a
PID controller.

12.-Optimization of the variables of the
PID controller, flow control.

13.-Flow rate control in conduction with
a PID controller.

14-32.- Practices with PLC.


http://www.edibon.com/products/catalogues/en/units/processcontrol/fundamentals/UCP.pdf
http://www.edibon.com/products/catalogues/en/units/processcontrol/fundamentals/UCP-P.pdf
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CECI. Industrial Controllers Trainer

SPECIFICATIONS SUMMARY

Trainer for industrial process controllers. This trainer allows students the
study and familiarisation with the function and operation of a industrial
process controller.
Configurable digital controller:
2 inputs, 1 output. Configurable as P, Pl or PID controller. Proportional
gain X,: 0-999.9%. Integral action time T,: 0-3600s. Derivative time T :
0-1200s. RS232 interface for configuration on computer (PC).
Digital voltmeter: 0 -20V.
Signal generator with potentiometer. Reference variables generator: 2
vogf’roges selectable. Output voltage: 0-10V.
Controlled system simulator:
Controlled system type: First order lag. Time constant: 20s.
Allvariables accessible as analog signals at lab jacks .
Possibility of connection of external instruments via lab jacks (for example:
line recorder, plotter, oscilloscope...).
Configuration software CD. Inferface cable. Set of lab cables.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.)= 490x330x 310 mm. Weight: 8 Kg.
More information in: www.edibon.com/products/catalogues/en/
units/processcontrol/fundamentals/CECI.pdf 5

CRCI. Industrial Controllers Networking

SPECIFICATIONS SUMMARY

This trainer enables to take the first steps in process automation using field
buses. This trainer demonstrates the operation of a process control system
based on a simple application. This trainer allows student the familiarisation
with the function and operation of an industrial process controller.
2 Digital process controllers, with field bus interface:
Configurable as P, Pl or PID controller. Proportional gain X.: 0-999.9%.
Integral action time T,: 0-3600s. Derivative time T, O- 1200s.
Controller parameter setting via field bus system.
2 Signal generators: 0-10V. Profibus DP interface card for computer (PC).
Process variables as analog signals: 0-10V. All variables accessible as
analog signals atlab jacks.
Software CD with driver software, OPC server and process control software.
Possibility of connection of external instruments via lab jacks (for example:
line recorder, oscilloscope, efc). Set of cables.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.)=490x330x 310 mm. Weight: 12 Kg.
More information in: www.edibon.com/products/catalogues/en/
units/processcontrol/fundamentals/CRCl.pdf 5

CEAB. Trainer for Field Bus Applications

CEAC. Controller Tuning Trainer

SPECIFICATIONS SUMMARY

This Trainer is used to teach the initial or first steps in field bus tecnology
based on Profibus DP. The field bus permits networking terminal devices
(controllers, actuators or sensors) in tﬁe plant system (field level) with the
control room (control level).
Several devicesrgsloves) are activated and read by a computer (PC) with a
Profibus DP intertace (master).
Different subjects or topics can be covered and studied: bus topology,
system configurator with Device Master File “DMF”, communication
protocols, tags, OPC server, output and input process data, etc.
Digital process controller, with Profibus DP interface:

Configurable as P, Pl or PID controller. Proportional gain X :0-999.9%.

Derivative time T,:0-1200s. Integral action time T,: 0-3600s.
Signal generators: 0-10V. Digital voltmeter: 0-20V.
Digital Profibus DP | module. Digital Profibus DP O module. Four digital
inputs. Four digital outputs.
Analog Profibus DP | module. Analog Profibus DP O module. Four analog
inputs: 0-10V. Two analog outputs: O—gl oVv.
Profibus DP interface card for computer (PC).
Process variables as analog signals at lab jacks: 0-10V.
Software CD with driver software, system configurator, OPC server and
process control software.
Possibility of connection of external instruments via lab jacks (for example:
chart recorder, oscilloscope, etc). Set of cables.
Manuals: This unitis supplied with 8 manuals.
Dimensions (approx.)= 490x330x 310 mm. Weight: 12 Kg.
More information in: www.edibon.com/products/catalogues/en/
units/processcontrol/fundamentals/CEAB.pdf )

SPECIFICATIONS SUMMARY

Trainer for controller tuning. This unit permits the interaction between
controller and controlled system. The objective is that the closed control
loop, formed by the controller and the controlled system, to show the desired
optimum response.

With a simulation software the setting of controller parameters can be
practised safely. Closed and open loop control, step response, stability,
disturbance and control response are demonstrated.

This trainer no needs real controlled systems, the controlled system is
simulated on a computer (PC) by the simulation program. In this program
the mostimportant fT/pes of controlled systems can be selected.

The process controller used can be easily configured from the computer
PC). The controller and the computer (PC) are connected by a data
acquisition card with AD and DA converters.

Configurable digital process controller, with interface:

Configurobgfe as P Pl or PID controller. Propor’rionalgoin X :0-999.9%.
Integral action time T,: 0-3600s. Derivative time T,: 0-1 200s.

Interface for computer (PC). Data acquisition card for computer (PC).
Simulation Software for controlled system models, such as 1stand 2nd order
lags, time-delayed systems efc. Controlled system simulation models with
proportional, infe?ra , st order lag, 2nd order lag, time-delayed response,
non-linearity and limitation.

Configuration software for process controller. Recording and evaluation of
time response on computer EJPC). Set of cables.

Manuals: This unitis supplied with 8 manuals.

Dimensions (approx.)= 490 x 330 x 310 mm. Weight: 8 Kg.

More information in: www.edibon.com/products/catalogues/en/
units/processcontrol/fundamentals/CEAC.pdf ©
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PRACTICAL POSSIBILITIES

To study methods and terminology of

process control:

1.- Closed loop control.

2.- Static and dynamic transfer function.

3.- Tostudy the step response.

4.- Reference variable step.

To learn and to familiarise with a process

controller:

5.- Configuration level.

6.- Parameterlevel.

7.- Operation control levels.

Control parameters:

8.- Setting input channels.

9.- Setting output channels.

10.-To use computer
configurationtools.

11.-Scaling displays.

(PC)-based

PRACTICAL POSSIBILITIES

1.- Function of a digital industrial
controller.

2.- Layoutof afield bus system.

To learn and to familiarise with the

operation and structure of a process

control system under Profibus DP:

3.- Controller parameter setting via field
bus system.

4.- Profibus DP field bus system.

5.- OPC (OLE for Process Control) server
function.

6.- Online controller parameters sefting.

7.- Master/ slave assignment.

8.- To configure and display alarms.

9.- Reading control variables and
displaying them online.

10.-Scaling displays.

11.-Bus configuration.

PRACTICAL POSSIBILITIES

1.- Operation and function of a digital
industrial controller.

2.- Function of an analog input/outputs
module.

3.- Function of a digital input/output
module.

4.- Layout of afield bus system.

5.- Familiarisation with the field bus
stations.

6.- Defining the bus technology with the
stations.

7.- Reading out and in, and online
displaying of analog and digital
process variables.

8.- Communication protocols.

9.- Todefinetags.
10.-Familiarisation  with
master file “DMF”.

11.-OPCserver.

12.-Access to the OPC database from
the process control program.

the device

PRACTICAL POSSIBILITIES

1.- To use commonly applied tuning
rules, such as Ziegler-Nichols.

2.- To study the difference between
open and closed loop control.

3.- Control loop comprising controller
and controlled system.

4.- To determine the system parameters.

5.- Closed-loop control system response.

6.- Choice of optimum controller
parameters.

7.- Stability, steady state and transient
response.

8.- Study and investigation of control
and disturbance response.

9.- Study of the stability of the closed
control loop.

10.-Learning methods and terminology
involved in process control.

11.-To adapt the process controller to
different controlled systems.

12.-Use and practices with
simulation software.

the

www.edibon.com
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Il'WA Industrial Process Control

CPIC. Computer Controlled Process Control Plant with Industrial Instrumentation and Service Module

(Flow, Temperature, Level and Pressure)

Data  Sofiware for:
Acquisition
Board

Control
Interface Box

(® Cables and Accessories
® Manuals

SCADA. EDIBON Computer Control System

- Computer Control
- Data Acquisition
- Data Management

PID CONTROL

@ Unit: CPIC. Process Control Plant with Industrial Instrumentation and (Open Control + Multicontrol + Real Time Control)

Service Module (Flow, Temperature, Level and Pressure). - From COMPUTER (standard)
< From PLC (optional)

y

SPECIFICATIONS SUMMARY
ltems supplied as standard

@ CPIC. Unit:
CPIC is a “Computerized Industrial Process Control Plant”, that offers, on a
reasonable laboratory scale, the different process and elements that are commonly
used by any kind the industry. It also shows the complexity that can take place while
controlling in processes the same variable.
Metallic structure. Panels and main metallic elements in stainless steel. Diagram in the
front panel with similar distribution to the elements in the real unit.
Main Unit contains the following elements:
Two pneumatics valves with C,: 0.25. Actuator (I/P) from 0.2 to 1.0 bar for electric
signal from 4 to 20 mA.
Two electronic valves for electric signal from 4 to 20mA.
Twelve solenoid valves, normally closed.
Two solenoid valves, normally open, placed at the airloop and flow loop.
Three differential pressure sensors.
Five temperature sensors placed along the unit to control the temperature in
different lines.
One level sensor (effective length: 300 mm.).
Four level switches.
Water pump: maximum water flow: 106 |./min. and maximum pressure: 7 bar.
Stainless steel water tank: maximum capacity: 1001.
Stainless steel tank: maximum capacity: 200 |., maximum pressure: 16 bar. It has
eight takings, but only six are used in this unit. In the upper part, there is a safety
valve that opens when the pressure exceeds 4 bar. Two takings are used to measure
the water height by the means of a differential pressure sensor. Other differential
pressure sensor gives us the inner pressure.
Service Module contains the following elements:
Heater unit: A tank with a maximum capacity of 80 litres and an electrical resistance
of 1.2 kW as maximum electrical power, the temperature control is placed in the
electrical resistance. It has a safety valve and purge valve. The lower part of the unit
has aninlet pipe (cold water) and an outlet pipe (hot water).
Compressor unit: Maximum pressure: 10 bar. This unit has a regulating valve with a
manometer to fixthe outlet maximum pressure.
Water system: Water tank, capacity: 400 |. Water pump: 2500 |./h. The inlet pipe of
the tank has an automatic filling system. Drain valve in the water tank.
@ CPIC/CIB. Control Interface Box :
With process diagram in the front panel. The unit control elements are permanently
computer controlled. Simultaneous visualization in the PC of all parameters involved
in the process. Calibration of all sensors involved in the process. Real time curves
representation. All the actuators’ values can be changed at any time from the
keyboard. Shield and filtered signals to avoid external interferences. Real time PID
control with flexibility of modifications from the PC keyboard of the PID parameters, at
any moment during the process. Open control allowing modifications, at any moment
and in real time, of parameters involved in the process. 3 safety levels: mechanical in
the unit, electronicin the control interface and the third one in the control software.
(@ DAB. Data Acquisition Board:
PCI Data acquisition National Instruments board to be placed in a computer slot. 16
analog inputs. Sampling rate up to: 250 KS/s. 2 Analog outputs. 24 Digital
Inputs/Outputs.
@ CPIC/CCSOF.PID Computer Control + Data Acquisition + Data Management
Software:
Flexible, open and multicontrol software. Management, processing, comparison and
storage of data. Sampling velocity up to 250,000 data per second. It allows the
registration of the alarms state and the graphic representation in real time.
® Cables and Accessories, for normal operation.
® Manuals: This unit is supplied with 8 manuals.
Dimensions (approx.)=
-Main Unit: 5000 x 1500 x 2500 mm. Weight: 1000 Kg.
-Service Module: 2000 x 1500 x 2000 mm. Weight: 200 Kg.
-Control Interface: 490 x 450 x 470 mm. Weight: 20 Kg.
More information in: www.edibon.com/products/catalogues/en/units/
processcontrol/industrial/CPIC. pdf S

SCADA
Temperature Control Loop : .

SENSORS
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PRACTICAL POSSIBILITIES

1.- Familiarisation with the different
components of the system and
their symbolic representation.
Identification of components and
description of theirfunctions.

2.- The auxiliary systems: air and
hot water supply.

3.- Flow sensors calibration.

4.- Temperature sensors calibration.
5.- Levelsensor calibration.

6.- |/P converter calibration.

7.- Flow control loop (on/off).

8.- Flow control loop (proportional).
9.- Flow control loop (P+1).

10.- Flow control loop (P+D).
11.-Flow control loop (P+1+D).

12.-Adjust of the flow controller
constants (Ziegler-Nichols).

13.-Adjust of the flow controller
constants (reaction curves).

14.-Search of simple shortcomings
in the loop of flow control.

15.-Temperature control loop
(on/off).
16.-Temperature control loop

(proportional).
17.-Temperature control loop (P+1).
18.-Temperature control loop (P+D).

19.-Temperature control loop

(P+1+D).

20.-Adjust of the temperature
controller constants (minimum
area or reduction rate).

21.-Adjust of the temperature
controller constants (minimum
disturbance criterion).

22.-Adjust of the temperature
controller constants (minimum
width criterion).

23.-Study of the retards for
speed/distance, exemplified
through the temperature control
loop.

24.-Study of the energy lost in the
temperature control loop.

25.-Search of simple shortcomings
in temperature control loop.

26.-Level control loop (on/off).

27 .- Level control loop (proportional).
28.-Level control loop (P+1).
29.-Level control loop (P+D).

Other available Units:

30.-Level control loop (P+1+D).

31.-Adjust of the level controller
constants  (minimum area or
reduction rate).

32.-Adjust of the level controller
constants (minimum disturbance
criterion).

33.-Adjust of the level controller
constants (minimum width
criterion).

34.-Search of simple shortcomings in
level control loop.

35.-Pressure control loop (on/off).

36.- Pressure control loop (proportional).

37.-Pressure control loop (P+1).

38.-Pressure control loop (P+D).

39.-Pressure control loop (P+1+D).

40.-Adjust of the pressure controller
constants  (minimum area or
reduction rate).

41.-Adjust of the pressure controller
constants (minimum disturbance
criterion).

42.-Adjust of the pressure controller
constants (minimum width
criterion).

43.-Search of simple shortcomings in
the pressure control loop.

44.-The use of the controllers in
cascade, exemplified with the
level/ flow control loop.

45.-Adjust of cascade control
constants  (minimum area or
reduction rate).

46.-Adjust of cascade control
constants (minimum disturbance
criterion).

47.-Adjust of cascade control
constants (minimum width
criterion).

48.-Search of simple shortcomings in
cascade control loop.

49.-Practical operation of the control
plant to some wanted specific
values: transfers without
interferences.

50.-Calculation of the fluid flow in
function of the differential
pressure sensor.

51-69.- Practices with PLC.

CPIC-C. Computer Controlled Process Control Plant with Industrial Instrumentation and Service Module (only Flow)

CPIC-T.  Computer Controlled Process Control Plant with Industrial Instrumentation and Service Module (only Temperature)
CPIC-N. Computer Controlled Process Control Plant with Industrial Instrumentation and Service Module (only Level)

CPIC-P Computer Controlled Process Control Plant with Industrial Instrumentation and Service Module (only Pressure)
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