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Key features:
Advanced Real-Time SCADA and PID Control.
Open Control + Multicontrol + Real-Time Control.
Specialized EDIBON Control Software based on Labview.
National Instruments Data Acquisition board (250 KS/s , kilo samples per second).

Calibration exercises, which are included, teach the user how to calibrate a sensor
and the importance of checking the accuracy of the sensors before taking
measurements.

Projector and/or electronic whiteboard compatibility allows the unit to be explained
and demonstrated to an entire class at one time.

Capable of doing applied research, real industrial simulation, training courses, etc.

Remote operation and control by the user and remote control for EDIBON technical
support, are always included.

Totally safe, utilizing 4 safety systems (Mechanical, Electrical, Electronic & Software). ww.edibon.com
Designed and manufactured under several quality standards. PrOO'UC(’;S ,

roaucts range
This unit has been designed for future expansion and integration. A common nits 9
expansion is the EDIBON Scada-Net (ESN) System which enables multiple students to 9.-Thermodynamics
simultaneously operate many units in a network. & Thermotechnics

=
For more information about Key Features, click here:

c € 5/ | EMAS
1SO 9000: Quality Management European Union Certificate Certificates 1ISO 14000 and Worlddidac Quality Charter
(for Design, Manufacturing, (total safety) nge 1 ECO-Management and Audit Scheme Certificate and
Commercialization and After-sales service)

(environmental management) Worlddidac Member


http://www.edibon.com/products/catalogues/en/keyfeatures.pdf
http://www.youtube.com/embed/TzH6jXuWG9E
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COIL VESSEL HEAT EXCHANGER
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TURBULENT FLOW HEAT EXCHANGER
Intercambiador de Calor de Flujos Turbulentos

CROSS FLOW HEAT EXCHANGER
Intercambiador de Calor de Flujos Cruzados

Note:
ST=Temperature sensor.

©= Connection between Base Service Unit and Exchanger.

SC= Flow sensor.

AR= Heating element.
AA=Stirrer.

AB= Pump.
SV=Speed sensor.

AN=Level switch.

V=Valve. = VR=Regulation valve.

AVE=Fan.
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SPECIFICATIONS

Common items for Heat Exchangers type “TI”:

@ TIUS. Base Service Unit:

This unit is common for Heat Exchangers type “TI1” and can work with one or several exchangers.
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 aluminum structure and panel of painted steel.
Main metallic elements of stainless steel.
Diagram in the front panel with similar distribution to the elements in the real unit.
Stainless steel tank (30 1.), equipped with:
Electric heating element (3000W) with thermostat (70° C), to heat the water,
computer controlled. PID temperature control.
Temperature sensor ()" type) to measure the water temperature.
Level switch to control the water level in the tank.
Stainless steel cover to avoid the contact with hot water. In this cover there is a hole that allows us to
visualize the water level and also to stuff the tank.
Draining water valve.
Centrifugal pump with speed control from computer (PC), range: 0- 3 |. /min.
2 Flow sensors, one for hot water and the other for cold water, range: 0.25 - 6.5 |./min.
Control valves for the cold and hot water.
4 Ball valves that, depending on how we manipulate them, give us co-current or counter-current flux in the =
exchanger. TIUS
2 Ball valves to control and drain the hot water of the base unit.
Pressure regulatorto avoid the introduction of too much pressure in the exchangers, tared at 0.6 bar.
4 Flexible tubes to connect with the different exchangers.
Cables and accessories, for normal operation.

@ TICC/CIB. Control Interface Box:

This control interface is common for Heat Exchangers type “TI” and can work with one or several
exchangers.

The Control Interface Box is part of the SCADA system.

Control interface box with process diagram in the front panel and with the same distribution that the
different elements located in the unit, for an easy understanding by the student.

All sensors, with their respective signals, are properly manipulated from -10V. to +10V. computer output.
Sensors connectors in the interface have different pines numbers (from 2 to 16), to avoid connection errors.

Single cable between the control interface box and computer.

The unit control elements are permanently computer controlled, without necessity of changes or
connections during the whole process test procedure.

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.

Storage of all the process data and results in afile.

Graphic representation, in real time, of all the process/system responses.

All the actuators’ values can be changed at any time from the keyboard allowing the analysis about

curves and responses of the whole process. All the actuators and sensors values and their responses are TIcc/CiB
displayed on only one screen in the computer. 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 and on/off control for pumps,
compressors, resistances, control valves, etc. Real time PID control for parameters involved in the
process simultaneously. Proportional control, integral control and derivative control, based on
the real PID mathematical formula, by changing the values, at any time, of the three control
constants (proportional, integral and derivative constants).

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

Possibility of automatization of the actuators involved in the process.

Three safety levels, one mechanical in the unit, another electronic in the control interface and the
third one in the control software.

® DAB. Data Acquisition Board:

This board is common for Heat Exchangers type “TI".
The Data Acquisition board is part of the SCADA system.
PCl Express Data acquisition board (National Instruments) to be placed in a computer slot. Bus PCI
Express.
Analog input:
Number of channels= 16 single-ended or 8 differential. Resolution=16 bits, 1in 65536.
Sampling rate up to: 250 KS/s (kilo samples per second).
Input range (V)==%10V. Data transfers=DMA, interrupts, programmed /0. DMA channels=6. ’
Analog output: DAB
Number of channels=2. Resolution=16 bits, 1 in 65536. Maximum output rate up to: 900 KS/s.
Outputrange(V)=+10V. Data transfers=DMA, interrupts, programmed 1/0.
Digital Input/Output:
Number of channels=24 inputs/outputs. DO or DI Sample Clock frequency: 0to 100 MHz.
Timing: Number of Counter/timers=4. Resolution: Counter/timers: 32 bits.

Continue...
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Specifications

@ 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 the
external tubes.

This exchanger allows measuring hot and cold water temperatures at different points of the exchanger.
Anodized aluminum structure and panel of painted steel.

Main metallic elements of stainless 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.
Exchangelength: L=2x0.5=1m.
Internal tube:
Internal diameter: D,, = 16 ¢ 10°m.
External diameter: D_, = 18 ¢ 10° m.
Thickness = 10 °m.
Heat 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 (“)” type):
3 Temperature sensors for measuring cold water temperature:
Cold waterinlet.
Cold water mid-position.
Cold water outlet.
3 Temperature sensors for measuring hot water temperature:
Hot waterinlet.
Hot water mid-position.
Hot water outlet.
Easy connection to the Base Service Unit.

This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Interface and
Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.

Computer Control Software:

Computer Control+Data Acquisition+Data Management Software for Concentric Tube
Heat Exchanger (TITC).

The three softwares are part of the SCADA system.

Compatible with actual Windows operating systems.

Graphic and intuitive simulation of the process in screen.

Compatible with the industry standards.

Registration and visualization of all process variables in an automatic and simultaneous way.

Flexible, open and multicontrol software, developed with actual windows graphic systems,
acting simultaneously on all process parameters.

Analog and digital PID control.

PID menu and set point selection required in the whole work range.

Management, processing, comparison and storage of data.

Sampling velocity up to 250 KS/s (kilo samples per second).

Calibration system for the sensors involved in the process.

It allows the registration of the alarms state and the graphic representation in real time.

Comparative analysis of the obtained data, after the process and modification of the conditions
during the process.

Open software, allowing the teacher to modify texts, instructions. Teacher’s and student’s
passwords to facilitate the teacher’s control on the student, and allowing the access to different
work levels.

This unit allows the 30 students of the classroom to visualize simultaneously all the results
and the manipulation of the unit, during the process, by using a projector or an electronic
whiteboard.

Continue...
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Specifications

@ Heat Exchangers available to be used with the Base Service Unit:

@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 the external tubes.

This exchanger allows measuring hot and cold water temperatures at 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 (temperature sensors) in each fluid stream.

This exchanger 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 aluminum structure and panel of painted steel.
Main metallic elements of stainless steel. TITCA
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 4 equal sections of 1000 mm each one, where heat transfer takes place.
Exchange length: L=4x1=4 m.
Internal tube:
Internal diameter: D,, = 16 ¢ 10°m.
External diameter: D, = 18 ¢ 10° m.
Thickness = 10 °m.
Heat 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.
10 Temperature sensors (") type):
5 Temperature sensors for measuring cold water temperature:
Cold waterinlet.
Cold water at different interim positions (3).
Cold water outlet.
5 Temperature sensors for measuring hot watertemperature:
Hot waterinlet.
Hot water at different interim positions (3).
Hot water outlet.
Easy connection to the Base Service Unit.

This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Interface and
Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.

Computer Control Software:

Computer Control + Data Acquisition + Data Management Software for Extended
Concentric Tube Heat Exchanger (TITCA).

The three softwares are part of the SCADA system.
Compatible with actual Windows operating systems.

Graphic and intuitive simulation of the process in screen.
Compatible with the industry standards.
Registration and visualization of all process variables in an automatic and simultaneous way.

Flexible, open and multicontrol software, developed with actual windows graphic systems, =
acting simultaneously on all process parameters. -
Analog and digital PID control. J

PID menu and set point selection required in the whole work range.

Management, processing, comparison and storage of data.

Sampling velocity up to 250 KS/s (kilo samples per second).

Calibration system for the sensors involved in the process.

It allows the registration of the alarms state and the graphic representation in real time.
Comparative analysis of the obtained data, after the process and modification of the conditions
during the process.

Open software, allowing the teacher to modify texts, instructions. Teacher’s and student’s
passwords to facilitate the teacher’s control on the student, and allowing the access to different
work levels.

This unit allows the 30 students of the classroom to visualize simultaneously all the results
and the manipulation of the unit, during the process, by using a projector or an electronic
whiteboard.

Continue...
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Specifications

@ Heat Exchangers available to be used with the Base Service Unit:

G3TIPL. 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 aluminum structure and panel of painted steel.
Main metallic elements of stainless steel.
Diagram in the front panel with similar distribution to the elements in the real unit.

Formed by corrugated stainless steel plates. It can be dismantled to observe its
structure.

4 Ports or connections of hot and cold water input and output.

Maximum flow: 12m°/h.

Maximum work pressure: 10 bar.

Maximum work temperature: 100° C.

Minimum work temperature: 0° C.

Maximum number of plates: 20.

Internal circuit capacity: 0.176 1.

External circuit capacity: 0.22 1.

Area: 0.32m’.

4 Temperature sensors ()" type):
2 Temperature sensors for measuring cold water temperature (inlet and outlet).
2 Temperature sensors for measuring hot water temperature (inlet and outlet).

Easy connection to the Base Service Unit.

This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Interface and
Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.

Computer Control Software:

Computer Control+Data Acquisition+Data Management Software for Plate Heat
Exchanger (TIPL).

The three softwares are part of the SCADA system.

Compatible with actual Windows operating systems.

Graphic and intuitive simulation of the process in screen.

Compatible with the industry standards.

Registration and visualization of all process variables in an automatic and simultaneous way.

Flexible, open and multicontrol software, developed with actual windows graphic systems,
acting simultaneously on all process parameters.

Analog and digital PID control.

TIPL

PID menu and set point selection required in the whole work range.

Management, processing, comparison and storage of data.

Sampling velocity up to 250 KS/s (kilo samples per second).

Calibration system for the sensors involved in the process.

It allows the registration of the alarms state and the graphic representation in real time.

Comparative analysis of the obtained data, after the process and modification of the conditions
during the process.

Open software, allowing the teacher to modify texts, instructions. Teacher’s and student’s
passwords to facilitate the teacher’s control on the student, and allowing the access to different
work levels.

This unit allows the 30 students of the classroom to visualize simultaneously all the results
and the manipulation of the unit, during the process, by using a projector or an electronic
whiteboard.

Continue...
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Specifications

@ Heat Exchangers available to be used with the Base Service Unit:

@ITIPLA. Extended Plate Heat Exchanger:

This Extended 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 different points of the exchanger.

Anodized aluminum structure and panel of painted steel.

Main metallic elements of stainless steel.

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

Formed by corrugated stainless steel plates. It can be dismantled to observe its structure.

4 Ports or connections of hot and cold water input and output.

Maximum flow: 12m?/h.

Maximum work pressure: 10 bar.

Maximum work temperature: 100° C.

Minimum work temperature: 0° C.

Maximum number of plates: 20.

Internal circuit capacity: 0.176 1.

External circuit capacity: 0.22 1.

Area: 0.32m’.

10 Temperature sensors (") type):
5 Temperature sensors for measuring cold water temperature (inlet, outlet and interim positions).
5 Temperature sensors for measuring hot water temperature (inlet, outlet and interim positions).

Easy connection to the Base Service Unit.

This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Interface and
Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.

Computer Control Software:

Computer Control+Data Acquisition+Data Management Software for Extended Plate
Heat Exchanger (TIPLA).

The three softwares are part of the SCADA system.

Compatible with actual Windows operating systems.

Graphic and intuitive simulation of the process in screen.

Compatible with the industry standards.

Registration and visualization of all process variables in an automatic and simultaneous way.

Flexible, open and multicontrol software, developed with actual windows graphic systems,
acting simultaneously on all process parameters.

Analog and digital PID control.

PID menu and set point selection required in the whole work range.

Management, processing, comparison and storage of data.

Sampling velocity up to 250 KS/s (kilo samples per second).

Calibration system for the sensors involved in the process.

It allows the registration of the alarms state and the graphic representation in real time.

Comparative analysis of the obtained data, after the process and modification of the conditions
during the process.

Open software, allowing the teacher to modify texts, instructions. Teacher’s and student’s
passwords to facilitate the teacher’s control on the student, and allowing the access to different
work levels.

This unit allows the 30 students of the classroom to visualize simultaneously all the results
and the manipulation of the unit, during the process, by using a projector or an electronic
whiteboard.

Continue...
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Specifications

@ Heat Exchangers available to be used with the Base Service Unit:

@3 TICT. Shell & Tube Heat Exchanger:

It consists on a group of tubes inside the heat exchanger. The hot water flows through the internal tubes
and the 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 to maximize the heat transfer.
Anodized aluminum structure and panel of painted steel.
Main metallic elements of stainless steel.
Diagram in the front panel with similar distribution to the elements in the real unit.
Formed by tubes of stainless steel with hot water circulating in the interior.
4 Segmented baffles located transversaly 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 transferarea : A, = 0.0157m”.

Shell:
Internal diameter: D,,. = 0.148 m.
External diameter: D_,. = 0.160 m.

Thickness =6 ¢ 10°m.

7 Temperature sensors (“)” type), for measuring cold and hot water temperatures at different points of
the exchanger.

Easy connection to the Base Service Unit.

This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Interface and
Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.

Computer Control Software:

Computer Control+Data Acquisition+Data Management Software for Shell & Tube Heat
Exchanger (TICT).

The three softwares are part of the SCADA system.

Compatible with actual Windows operating systems.

Graphic and intuitive simulation of the process in screen.

Compatible with the industry standards.

Registration and visualization of all process variables in an automatic and simultaneous way.

Flexible, open and multicontrol software, developed with actual windows graphic systems,
acting simultaneously on all process parameters.

Analog and digital PID control.

PID menu and set point selection required in the whole work range.

Management, processing, comparison and storage of data.

Sampling velocity up to 250 KS/s (kilo samples per second).

Calibration system for the sensors involved in the process.

It allows the registration of the alarms state and the graphic representation in real time.

Comparative analysis of the obtained data, after the process and modification of the conditions
during the process.

Open software, allowing the teacher to modify texts, instructions. Teacher’s and student’s
passwords to facilitate the teacher’s control on the student, and allowing the access to different
work levels.

This unit allows the 30 students of the classroom to visualize simultaneously all the results
and the manipulation of the unit, during the process, by using a projector or an electronic
whiteboard.

Continue...
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Specifications

@ Heat Exchangers available to be used with the Base Service Unit:

TIVE. Jacketed Vessel Heat Exchanger:

This Jacketed Vessel Heat Exchanger allows the study of heat transfer between hot water flowing il
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
contained in a vessel).

The exchanger allows measuring temperatures at the inlet and outlet of the exchanger in cold as
well as in hot water.

Anodized aluminum structure and panel of painted steel.

Main metallic elements of stainless steel.

Diagram in the front panel with similar distribution to the elements in the real unit.
Constituted of a vessel.

Vessel total volume: 14 1.

Interior vessel volume: 7 |. approx.

Jacketvolume: 7 I. approx.

TIVE

An overflow or a pipe allows the exit of the water in the vessel through its upper part to maintain a
constant flow during the process with a continuous supply.

Ajacket surrounds the vessel through where hot water flows.
An electric stirrer.
5 Temperature sensors ()" type):
3 Temperature sensors for measuring cold water temperature.
2 Temperature sensors for measuring hot water temperature.
Easy connectionto the Base Service Unit.

This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Interface and
Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.

Computer Control Software:

Computer Control+Data Acquisition+Data Management Software for Jacketed Vessel
Heat Exchanger (TIVE).

The three softwares are part of the SCADA system.

Compatible with actual Windows operating systems.

Graphic and intuitive simulation of the process in screen.
Compatible with the industry standards.
Registration and visualization of all process variables in an automatic and simultaneous way.

Flexible, open and multicontrol software, developed with actual windows graphic systems,
acting simultaneously on all process parameters.

Analog and digital PID control.

PID menu and set point selection required in the whole work range.

Management, processing, comparison and storage of data.

Sampling velocity up to 250 KS/s (kilo samples per second).

Calibration system for the sensors involved in the process.

It allows the registration of the alarms state and the graphic representation in real time.

Comparative analysis of the obtained data, after the process and modification of the conditions
during the process.

Open software, allowing the teacher to modify texts, instructions. Teacher’s and student’s
passwords to facilitate the teacher’s control on the student, and allowing the access to different
work levels.

This unit allows the 30 students of the classroom to visualize simultaneously all the results
and the manipulation of the unit, during the process, by using a projector or an electronic
whiteboard.

Continue...
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Specifications

@ Heat Exchangers available to be used with the Base Service Unit:

@)TIVS. Coil Vessel Heat Exchanger:

This heat exchanger allows the study of heat fransfer between hot water flowing through a coil and cold
water contained in the vessel.

It can work in continuous supply orin a batch process.

Anodized aluminum structure and panel of painted steel.

Main metallic elements of stainless steel.

Diagram in the front panel with similar distribution to the elements in 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., = 6.35mm.

Total length of the tube that forms the coil: 1.5 m.
- TIVS
An electric stirrer.
5 Temperature sensors ( “)” type):
3 Temperature sensors for measuring cold water temperature.
2 Temperature sensors for measuring hot water temperature.

Easy connection to the Base Service Unit.

This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Interface and
Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.

Computer Control Software:

Computer Control+Data Acquisition+Data Management Software for Coil Vessel Heat
Exchanger (TIVS).

The three softwares are part of the SCADA system.
Compatible with actual Windows operating systems.
Graphic and intuitive simulation of the process in screen.
Compatible with the industry standards.

Registration and visualization of all process variables in an automatic and simultaneous way.

Flexible, open and multicontrol software, developed with actual windows graphic systems,
acting simultaneously on all process parameters.

Analog and digital PID control. —rl i

PID menu and set point selection required in the whole work range.

Management, processing, comparison and storage of data.

Sampling velocity up to 250 KS/s (kilo samples per second).

Calibration system for the sensors involved in the process.

It allows the registration of the alarms state and the graphic representation in real time.

Comparative analysis of the obtained data, after the process and modification of the conditions
during the process.

Open software, allowing the teacher to modify texts, instructions. Teacher’s and student’s
passwords to facilitate the teacher’s control on the student, and allowing the access to different
work levels.

This unit allows the 30 students of the classroom to visualize simultaneously all the results
and the manipulation of the unit, during the process, by using a projector or an electronic
whiteboard.

Continue...
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Specifications
@ Heat Exchangers available to be used with the Base Service Unit:

G TIFT. Turbulent Flow Heat Exchanger:

This Turbulent Flow Heat Exchanger let us study the heat transfer between hot water that circulates
through an internal tube and cold water that flows through the annular zone between the internal and
the external tube. This exchanger let us measure cold water and hot water temperatures at different
points of the exchanger.

Anodized aluminum structure and panel of painted steel.

Main metallic elements of stainless steel.

Diagram in the front panel with similar distribution to the elements in 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 =2 m.
Internal tube:
Internal diameter: D,, = 8 * 10° m.
External diameter: D, = 10+ 10 m.
Thickness = 10° m. TIFT
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 (“J” type):

extc

Cold water temperature sensor at the exchanger inlet or outlet.

Hot water sensor at the exchanger inlet.

Cold water sensor between the first and second stretch of the exchanger.

Hot water sensor between the first and second stretch of the exchanger.

Cold water sensor between the second and third stretch of the exchanger.

Hot water sensor between the second and third stretch of the exchanger.

Cold water sensor between the third and fourth stretch of the exchanger.

Hot water sensor between the third and fourth stretch of the exchanger.

Cold water temperature sensor at the exchanger inlet or outlet.

Hot water sensor at the exchanger outlet.

Temperature sensor of the exterior surface of the interior tube atthe exchanger inlet.

Temperature sensor of the exterior surface of the interior tube atthe exchanger outlet.
Easy connection to the Base Service Unit.

This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Interface and
Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.

Computer Control Software:

Computer Control+Data Acquisition+Data Management Software for Turbulent Flow
Heat Exchanger (TIFT).

The three softwares are part of the SCADA system.

Compatible with actual Windows operating systems.

Graphic and intuitive simulation of the process in screen.

Compatible with the industry standards.

Registration and visualization of all process variables in an automatic and simultaneous way.

Flexible, open and multicontrol software, developed with actual windows graphic systems,
acting simultaneously on all process parameters.

Analog and digital PID control.
PID menu and set point selection required in the whole work range.

Management, processing, comparison and storage of data.

Sampling velocity up to 250 KS/s (kilo samples per second).

Calibration system for the sensors involved in the process.

It allows the registration of the alarms state and the graphic representation in real time.

Comparative analysis of the obtained data, after the process and modification of the conditions
during the process.

Open software, allowing the teacher to modify texts, instructions. Teacher’s and student’s
passwords to facilitate the teacher’s control on the student, and allowing the access to different
work levels.

This unit allows the 30 students of the classroom to visualize simultaneously all the results

and the manipulation of the unit, during the process, by using a projector or an electronic
whiteboard.

Continue...
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Specifications

@ Heat Exchangers available to be used with the Base Service Unit:

@) TICF. Cross Flow Heat Exchanger:

The cross flow heat exchanger is designed to study heat transfer between two fluids in cross flow
configuration.

A hot water flow coming from the base unit enters and leaves a radiator perpendicular to an air
current, which is generated by a fan.

The heat exchanger allows to measure water and air temperatures at the inlet and outlet of the
exchanger.

Anodized aluminum structure and panel of painted steel.

Main metallic elements made of stainless steel.

Diagram in the front panel with similar distribution to the elements in the real unit.
A Poly methyl methacrylate (PMMA) rectangular duct of 800 x 200 x 200 mm.
Radiator located across the air duct.

The fins of the radiator are made of aluminum and have a heat transfer area of 35000 mm®.
Axial fan with speed control from computer (PC). It provides a maximum air velocity of 3 m/s.
4 )" type temperature sensors to measure input and output water and air temperatures.

1 Velocity sensor to measure air velocity, range: 0-4 m/s.

2 Ball valves.

Easy connection to the Base Unit.

This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Interface and
Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.

Computer Control Software:

Computer Control+Data Acquisition+Data Management Software for Cross Flow Heat
Exchanger (TICF).

The three softwares are part of the SCADA system.

Compatible with actual Windows operating systems.

Graphic and intuitive simulation of the process in screen.

Compatible with the industry standards.

Registration and visualization of all process variables in an automatic and simultaneous way.

Flexible, open and multicontrol software, developed with actual windows graphic systems,
acting simultaneously on all process parameters.

Analog and digital PID control.

PID menu and set point selection required in the whole work range.

Management, processing, comparison and storage of data.

Sampling velocity up to 250 KS/s (kilo samples per second).

Calibration system for the sensors involved in the process.

It allows the registration of the alarms state and the graphic representation in real time.

Comparative analysis of the obtained data, after the process and modification of the conditions
during the process.

Open software, allowing the teacher to modify texts, instructions. Teacher’s and student’s
passwords to facilitate the teacher’s control on the student, and allowing the access to different
work levels.

This unit allows the 30 students of the classroom to visualize simultaneously all the results
and the manipulation of the unit, during the process, by using a projector or an electronic
whiteboard.

(® Cables and Accessories, for normal operation.

(®Manuals: This system is supplied with 8 manuals for each Heat Exchanger: Required service,
Assembly and Installation, Interface and Control Software, Starting-up, Safety,
Maintenance, Calibration & Practices Manuals.

Va3
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EXERCISES AND PRACTICAL POSSIBILITIES

Some Practical Possibilities of the System:

Practices to be done with the Concentric Tube Heat

Exchanger (TITC):
1.-  Global energy balance in the heat exchanger and the study of losses.
2.-  Exchanger effectiveness determination. NTU Method.
3.-  Study of the heat transfer under counter-current and co-current flow
conditions.
4.-  Flowinfluence onthe heat transfer. Reynolds number calculation.

Additional practical possibilities:

5.-  Control system: Temperature sensors calibration.
6.-  Control system: Flow sensors calibration.
7.-  Study ofthe hysteresis of the flow sensor.

Practices to be done with the Extended Concentric Tube
Heat Exchanger (TITCA):
8.- Global energy balance in the heat exchanger and the study of losses.
9.-  Exchanger effectiveness determination. NTU Method.
10.- Study of the heat transfer under counter-current and co-current flow
conditions.

11.- Flowinfluence onthe heat transfer. Reynolds number calculation.
Additional practical possibilities:

12.- Control system: Temperature sensors calibration.
13.- Conftrol system: Flow sensors calibration.
14.- Study of the hysteresis of the flow sensor.

Practices to be done with the Plate Heat Exchanger
(TIPL):
15.- Global energy balance in the heat exchanger and the study of losses.
16.- Exchanger effectiveness determination. NTU Method.
17.- Study of the heat transfer under counter-current and co-current flow
conditions.

18.- Flow influence on the heat transfer. Reynolds number calculation.
Additional practical possibilities:

19.- Control system: Temperature sensors calibration.
20.- Control system: Flow sensors calibration.
21.- Study of the hysteresis of the flow sensor.

Practices to be done with the Extended Plate Heat
Exchanger (TIPLA):
22.- Global energy balance in the heat exchanger and the study of losses.
23.- Exchanger effectiveness determination. NTU Method.
24.- Study of the heat transfer under counter-current and co-current flow
conditions.

25.- Flow influence onthe heat transfer. Reynolds number calculation.
Additional practical possibilities:

26.- Control system: Temperature sensors calibration.
27.- Control system: Flow sensors calibration.
28.- Study of the hysteresis of the flow sensor.

Practices to be done with the Shell & Tube Heat
Exchanger (TICT):
29.- Global energy balance in the heat exchanger and the study of losses.
30.- Exchanger effectiveness determination. NTU Method.
31.- Study of the heat transfer under counter-current and co-current flow
conditions.

32.- Flow influence on the heattransfer. Reynolds number calculation.
Additional practical possibilities:

33.- Control system: Temperature sensors calibration.
34.- Control system: Flow sensors calibration.
35.- Study of the hysteresis of the flow sensor.

Practices to be done with the Jacketed Vessel Heat
Exchanger (TIVE):

36.- Global balance of energy in the heat exchanger and losses study.

37.- Determination of the exchanger effectiveness. NTU Method.

38.- Influence of the flow on the heat transfer. Calculation of the number of
Reynolds.

39.- Influence of the vessel stirring on the heat transfer when operating in
batches.

40.- Influence of the vessel's water volume on the heat transfer when

operating in batches.

Additional practical possibilities:

41.- Control system: Temperature sensors calibration.
42.- Control system: Flow sensors calibration.

43.- Study of the hysteresis of the flow sensor.

Practices to be done with the Coil Vessel Heat Exchanger
(TIVS):

44.- Global balance of energy in the heat exchanger and the study of losses.

45.- Determination of the exchanger effectiveness. NTU Method.

46.- Influence of the flow on the heating transfer. Calculation of Reynolds
number.

47.- Influence of the stirring vessel on the heat transfer with operation in
batches.

48.- Influence of the water volume in the vessel on the heat transfer with

operation in batches.
Additional practical possibilities:

49.- Control System: Temperature sensors calibration.
50.- Control System: Flow sensors calibration.
51.- Study of the hysteresis of the flow sensor.

Practices to be done with the Turbulent Flow Heat
Exchanger (TIFT):

52.- Global energy balance in the heat exchanger and loss study.
53.- Determination of the exchanger effectiveness. NTU Method.
54.- Study of the heat transfer in counter-current and co-current flow

conditions.

55.- Flowinfluence on heat transfer. Reynolds number calculation.

56.- Obtaining of the correlation that relates Nusselt number with Reynolds
number and Prandtl number.

57.- Obtaining of the heat transfer coefficients by convection.

Additional practical possibilities:

58.- Control system: Temperature sensors calibration.
59.- Control system: Flow sensors calibration.

60.- Study of the hysteresis in the flow sensors.

Practices to be done with the Cross Flow Heat Exchanger
(TICF):

61.- Introduction to the concept of psychometric properties.

62.- Effect of temperature differential on the heat transfer coefficient.

63.- Familiarization with cross flow heat exchanger.

64.- Overall energy balance in the heat exchanger and study of losses.

65.- Determination of the exchanger effectiveness (NTU method).

66.- Influence of air and water flow on the heat transfer. Reynolds number

caleulation.
Additional practical possibilities:

67.- Control system: Temperature sensors calibration.
68.- Control system: Flow sensors calibration.
69.- Study of the hysteresis in the flow sensors.

Other possibilities to be done with this system:

70.- Many students view results simultaneously.

To view all results in real time in the classroom by means of a projector
oran electronic whiteboard.

Open Control, Multicontrol and Real Time Control.

This unit allows intrinsically and/or extrinsically to change the span,
gains; proportional, integral, derivate parameters; etc, in real time.
The Computer Control System with SCADA and PID Control allow a
real industrial simulation.

This unit is totally safe as uses mechanical, electrical and electronic,
and software safety devices.

This unit can be used for doing applied research.

This unit can be used for giving training courses to Industries even to
other Technical Education Institutions.

Control of the unit process through the control interface box without the
computer.

77 .- Visualization of all the sensors values used in the unit process.

- By using PLC-Pl additional 19 more exercises can be done.

- Several other exercises can be done and designed by the user.

71.

72.-

73.-

74.-
75.-

76.
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REQUIRED SERVICES DIMENSIONS & WEIGHTS

- Electrical supply: single-phase, 220V./50Hz or 110V./60 Hz. TIUS. Unit:
- Water supply (0 to 6 |./min. approx).

- Drainage.

TITC. Unit:

- Computer (PC).

TITCA. Unit:

TIPL. Unit:

TIPLA. Unit:

TICT. Unit:

TIVE. Unit:

TIVS. Unit:

TIFT. Unit:

TICF. Unit:

Control Interface Box:

-Dimensions:

-Weight:

-Dimensions:

‘Weight:

-Dimensions:

“Weight:

-Dimensions:

-Weight:

-Dimensions:

-Weight:

-Dimensions:

-Weight:

-Dimensions:

-Weight:

-Dimensions:

-Weight:

-Dimensions:

-Weight:

-Dimensions:

“Weight:

-Dimensions:

“Weight:

1100 x630x500 mm. approx.
(43.3x24.8x19.68 inches approx.).
50Kg. approx.

(110.2 pounds approx.).
1100x630x320 mm. approx.
(43.3x24.8x12.60inches approx.).
20Kg. approx.

(44.09 pounds approx.).

1500 x 700 x 320 mm. approx.
(59.05x27.55x 12.6 inches approx.).
30 Kg. approx.

(66.13 pounds approx.).
1100x630x320 mm. approx.
(43.3x24.8x12.60 inches approx.).
20 Kg. approx.

(44.09 pounds approx.).

1200x 700 x 320 mm. approx.
(47.24x27.55x12.6 inches approx.).
25Kg. approx.

(55.11 pounds approx.).

1100x 630 x400 mm. approx.
(43.3x24.8x15.74 inches approx.).
30Kg. approx.

(66.13 pounds approx.).

1100x 630 x 700 mm. approx.
(43.3x24.8x27.55inches approx.).
35Kg. approx.

(77.16 pounds approx.).
1100x630x700 mm. approx.
(43.3x24.8x27.55 inches approx.).
30Kg. approx.

(66.13 pounds approx.).

1100 x630x350 mm. approx.
(43.3x24.8x13.78 inches approx.).
20 Kg. approx.

(44.09 pounds approx.).
1100x630x 600 mm. approx.
(43.30%x24.8x23.62 inches approx.).
20 Kg. approx.

(44.09 pounds approx.).
490x330x310 mm. approx.
(19.29x12.99 x 12.20 inches approx.).
10Kg. approx.

(22 pounds approx.).

AVAILABLE VERSIONS

Offered in this catalogue:

-TICC. Computer Controlled Heat Exchangers Training System.

Offered in other catalogue:

-TICB.  Heat Exchangers Training System.
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SOFTWARE MAIN SCREENS

SCADA and PID Control

Concentric Tube Heat Exchanger (TITC) Main Screens

Working options: Counter-current (CC) and Co-current (PL).

Sensors:

TITC-CC
I ' "o, P

Temperature [°Q

e ——— _
C-3-pt—v .
2 V-8 ST-1 361
o ST-3
WATER V.5 ST-2 348
ouTuT ved
“'J‘ - §T-3 331
P 515 — .
sc1( “witer 'E:‘!“?:‘j}:;' <o sT-2 ST-4247
—— Y de Presion aV-2
SI08 I sT-5 37
>4 €2
‘ v-3 e ST-6 27 ST-16 406
M -1
WATER INLET .
Entroda de Agua VE-1
AN-11-
- !
! I:w __|P—‘ S Water Flow (Vmin)
" [« to 2
AR-1 oy B V-1 P"""'F‘H 5C-1135 SC-2 36
Valvula de Vociado
1) interface on? high level ()
ACTUATORS

w

ensors to Plot

2 GRAPHS
- ST-16 -
516 O SC-1 Graph A
5C-2 —
Reset Plot Enlarge Plot

Note:
Sensors: ST=Temperature sensor. ~ SC=Flow sensor.
Actuators: AB=Pump. AR=Heating element. AN= Level switch.

Calculations:

TITC-CC

(= IOHe
 —— S
V-6 ’ v-10 — ST
2 C4 By ——
nd Data | V-8 ]
) o P g+ C. ST-3
WATER V-5
A OUTLET V-4
V“’ VR-2 I
i | N !
ST.5 —
sl WATER jcGULATOR SC-2
Regulodor V-2
| de Presion
STOP ] |
b C
| V-3 )
H §ra
WATER INLET VR-1
Entrade de Aguo r.-J“'=~ ee
AN-14)- ' v
ST-16 p_j / | i
— ==l 3 e
AR-1 i AB-1 vl V-9

Sensors to Plot

5T-1 C E

ST-2 (_ :

51-3 O =2

T4 2 GRAPHS

5T-5 _—

ST-6 (_ Graph A
_—

Reset Plot ” Enlarge Plot
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PID [ 40,00 AR-1 SetPoint

Calculations | Constants

) interface on?

(5T-16)
AB-1
4 36
3 el 7
2~ -8
= J‘g
0 10
m
Q 27
Tim 1093 K Cr 104
U 1,25E+6 W/km*2 NTU 267E-1
o |
r Eff 1484 Eff ntu 20,96 I
|
[ Redh 5836 Redc 5223 I
theoretical out (°C) |
:I l THOt 351 TCOt 259 I

ACTUATORS

e

C——

PID[# 4000  AR-1SetPoint

2

o

0

Hn

high level (J

AR-1

(5T-16)
AB-1
s 3 6
|

-8

10

Continue...
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Constants:

5T-1
ST-2
13 O
T4
5T-5 ST-16
516 O C-1

5C-2

Reset Plot

v
stToe ]

2 GRAPHS

>

Graph A
-

Enlarge Plot

Software main screens

Concentric Tube Heat Exchanger (TITC) Main Screens (continuation)

TITC-CC

Sensors | Calculations

r————t- 4 >  oam—
‘ Vet —5T-6 dimensions Dim); Sect.Alm*2)
E— Dh De
‘ } 0,016 ) 00187
i [ —— Secth Sectc Aexc
WATER V-5 i ’
OUTLET } 0,000201 }0,000276 .} 53E-5
VR-B? o — A fluid properties |
\ WaATER  PRESSURE oo o 515 > T cold water|
$C-1 T i v -2 Hot water e
| de Prosien » Sp heat Sp heat
| Y
> B : a1 gk L) 4178 gl
| v-3 . ”
H 5T-1 density density
\lnrn ll;:ﬂ VR-1 . ) 9871 Kg/m3 ) 987,1 Ko/l
S o " ng visc viscosi
' R osity osity
:'";l"‘ B / 7 JI6E4  wgrm )760E4  Nom
4 l . 5T-4
- P — --yq—gj 3> - Khot Keold
l AB-1 change to
AR ‘ 8- V-1 v-9 0,64 Kot T)062 S
DRAIN VALVE parallel g /g
Valvulo de Vodiode
) interface on? high level (|
ACTUATORS
AR-1

Page 16

AR-1 SetPoint
(57-16)
AB-1
¢ 3 6

PID ¥ 40,00
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Software main screens

Extended Concentric Tube Heat Exchanger (TITCA) Main Screens

Working options: Counter-current (CC) and Co-current (PL).

Sensors:
TITCA-PL
~~il~ ‘ Sensors ) Calculations | Constants
cOl0e - Pe-c4 <3 > b ST10
V-6 %, v-10
Ny Temperature (°C)
SCADA N Colf —
EDIBON Control and Data ’ V-8 ] sT-1 337 ST-8 (252
Acquisition Software o pd [ ST-5 »
WATER Vo5 -~ ST-9—=4 i sT-2 321 sT-9 252
{ 514
Vi3 OUTLET V-4 J
- ST-3 311 ST-10 264
| WATER PRESSURE oo o ST-4 293
sc1() T Rliader wa ‘
| de Presion
STOP I | 9 ST-5 283
| -3 ST-6 220 ST-16 389
A
WATER INLET ST-71836
Entrode de Agua S
AN-1-1r=
5116
. to
AR-1 - As-1 V-1 v-9 g SC134 sc2/36
DRAIN VALVE countercurrent : 8
Valvula de Vaciodo
) interface on? high level
ACTUATORS
Sensors to Plot AR-1
=1
ST-1 C sT9 O
ST-2 5T-10 AR-1 SetPoint
13 O FDE 000 3
2 GRAPHS (5T-16)
ST-4 AB-1
ST-5 C 5T-16 > 4 3 5
760  scd Graph A A3 4
ST-7 $C-2 2~ -8
5T-8 - 1- J 5
Reset Plot ” Enlarge Plot g 10
- __ m

Note:
Sensors: ST=Temperature sensor. SC=Flow sensor.
Actuators: AB=Pump. AR=Heating element. AN= Level switch.
Calculations:
TITCA-PL
coiDe ‘ '
/ r Pe-c.4 3P b ST-10 [
i V-6 m V-10 [
\
SCA N :
SCADA c.4“=r~_=_r— ‘
EDIBON Con I v-8 |
Acquisition S 4 > . $T-5 Q 149
i 3 =3 ST-9—t =
OUTLET 3 |
vn-a* s v-4 Tim 697 K crilos |
i B U [g19€.5 wem=2  NTU 71661 |
1 WATER gecuiator SC-2
sc-1 INLET “geguiador V-2 Effectiveness (%) |
; de Presion
sToP I
Q ‘I Eff 3725 Effntu 3761 |
| v-3 ‘ " 1
o |
WATER INLET Y
Enirade de Agus ., o Ve I Redh 5857 Redc 5206 I
AN-T-ra |
sT-18 | _theoretical out (°0 |
O Lo o |
AR-1 ; - -
DRAIN VALVE countercurrent ‘
Vélvula de Vaciado
|
@ intertace on? high tevel
ACTUATORS
Sensors to Plot AR-1
511 O sT9 O e
5T-2 5T-10 PID[@ 4000  AR-1SetPoint
prEaL ) 2 GRAPHS A
ST-4 £ AB-1
5T-5 ST-16 - ‘ 3 .
5T-6 5C-1 Graph A 3. Z
577 SC-2 o (e
5T-8 XS / ~9
Reset Plot l‘ Enlarge Plot 10
mn
Continue...
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Software main screens

Extended Concentric Tube Heat Exchanger (TITCA) Main Screens  (continuation)
Constants:
TITCA-PL
—( Ml ) ® P-4 <3 re
- v-6 V-10 R
N - dimensions Dim); SectAim"2)
SCADA g1y WOv— Dh =
EDIBON Control and Da V-8 n “J 0,016 Vo087
Acquisition Software o »e c 5T-5 ) i
WATER V-5 g 5T-9— r= Secth  Sectc Aexc
ol V-4 J 0000201 +§0,000276 ) 0,000216
VR2 (e e
AL . s i properth 1
\ WATER PRESSURE
sC-1( NLET RECULATOR - Hot water o]
T de Presion p heat Sp heat
STOP |
) Jams RgK ) 4178 g
} v-3
'y density density
WATER INLET VR-1 ST-7 512 9871 Kg/m3 [} 0871 Ko/
Entrode de Agua o . . g g
AN-1-r= viscosity viscosity
7694 wgms ()TEOE-4 e/
ST-16 B / J
o = =
AR L AB-1 V-1 o to y
DRAIN VALVE countercurrent 064 Mot ) 0.82 i
Valvula de Vaciado
) interface on? high levet ()|
ACTUATORS
Sensors to Plot AR-1
PID[# 4000  AR-1SetPoint
: (ST-16)
2 GRAPHS AR
- 5 3 5
\
Graph A * .
25 -8
> > S
1 9
, N
“ Enlarge Plot 02 0 10
T T————— n
Continue...
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Software main screens

Plate Heat Exchanger (TIPL) Main Screens

Working options: Counter-current (CC) and Co-current (PL).

Sensors:
TIPL-PL
= '“" e e —— P (4 Gy
{ V-6 V-8 |
SCADA
EDIBON Control and Data -
Acquisition Software o > 2 D-re |
WATER V-5 3 3 V10 -
OUTLET V4 oy
VR-3 vR-2 ; 1
Al
| WATER _PRESSURE
5C-1 INLET '.'c"ﬂ:;;,“ sc-2 §T-3
{ de Bresion V-2
STOP I ) I
-bg,-.
! 3 9 V-9 v
A
WATER INLET ST-1
Entrada de Agua
AN-T-ira
5116

START SAVING... j— = o— C< C:)"‘_

.
DRAIN VALVE
Vaciodo

Velvula de
= 5
45
Sensors to Plot
PELE 32
1O E 33
sT-2 [
5130 325 2
T4 2 GRAPHS
5T-16 >
sC1 Graph A it
5C-2
-
05
Reset Plot H Enlarge Plot e

U S N S |

Constants
Temperature (°0)
ST-1 355
sT-2 216
ST-3 270
ST-4 284
ST-16 393

Water Flow (Vmin)

change to
countercurrent

J SC-1 34 5C-2 36

() interface on? high level (]

ACTUATORS
AR-1

[

PID [7 40,00 AR-1 SetPoint

(5T-16)
AB-1
46
\ ’

2~ -8

1% J*s
p x

0 10

210

Note:
Sensors: ST=Temperature sensor. ~ SC=Flow sensor.
Actuators: AB=Pump. AR=Heating element. AN= Level switch.

Calculations:
TIPL-PL
<= “' '@ e ———————— Y D WO
‘ V-6 v-8
‘ . st-2
*W.DYEI ::: cj c’ V’-’U l—r m

] ounar - -
vn-:’ - 4
PRESS! h
_— sc-1 “Wify Rioutaton SC-2 |
sToP | | de Presion V-2
J w_'_-
(PR -
s g
' & V-9 v
A
WATER INLEY VR-1 P
Entroda de Agua »
AN-1-1he
5T-16 E
= a—— C-| &_’-yq_
AR-1 v AB-1 Vo1 &
DRAIN VALVE

Valvulo de Vodiade

Sensors to Plot

11 O

§T-2 3

ST-3

L7 2GRAPHS
5T-16 -
SC1 Graph A
5C-2

—»
Reset Piot II Enlarge Plot
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change to

countercurrent

i (Watts)
Qh 1454 Qc -1267
Q 188
Tim 668 K Cr 103
{
U 1136.5 wes'2  NTU 9591
Eff (%) |
I Eff 4368 Eff ntu 4226 I
Number |
[ Redh 446 Redc 458 ]
0 |
l [ THOt 345 TCOt 286 I
() interface on? high level
ACTUATORS
AR-1
> |
\
PID 7 40,00 AR-1 SetPoint ‘
(5T-16)
AB-1
5 |
3 ‘\ l 16 7
S |
2~ -8 ‘
1Y ) ~9
0o 10
10 |
Continue...
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Software main screens

Plate Heat Exchanger (TIPL) Main Screens (continuation)
Constants:
[ 4 e i ) = C-Bpt
[’ V-6 V-8
SCADA
EDIBON Control and Data sr.a Y019 40,196
Acquisition Software o [ c 17 ' i
WATER V-5 9D ;_'1‘0 l.... i Secth ‘ Sectc Aexc
OUTLET V-4 5T-4 ) 0,0302 0,0302 -} 0,00192
VR-3 ve2 J
| e i
sc1() i emve 2 4 pr— <old water
J de = Sp heat Sp heat
Stoe @"’W—'_h Jum ek Jam o el
‘ V3 V-9
- density density
w . 4 )
ATER |:-m~w | VR-1 ) 9871 Xg/m3 19871 Ko/m
- viscosity viscosity
AN-1-1ra [ Kg/m
sT-16 E 769E-4  wgms O} 769E-4
START SAVING. e ] -;4-;3—» o . o —
AR-1 v AB-1 V1 V-7 ‘ change to Noms . — )
v,&'.:‘;‘,v&ﬁ“ countercurrent [ r b '
a interface on? high level a
ACTUATORS
Sensors to Plot AR-1
10 =
M FID[7  appo  AR-1SetPoint
Bk, 2 GRAPHS : (5T-16)
ST-4 AB-1
5T-16 _— o : ”
5C1 Graph A 3 A1
sC-2 2+ -8
- = ) =
Reset Plot " Enlarge Plot 0 10
s n
Continue...
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Software main screens

Extended Plate Heat Exchanger (TIPLA) Main Screens

Working options: Counter-current (CC) and Co-current (PL).

Sensors:
cedibe
SCADA
EDIBON Control Data
Acquisition Software

STOP I

Sensors to Plot

11 O st9 O

ST-2 ST-10

T30

T4 2 GRAPHS
ST-5 5T-16 -
516 O SC-1 Graph A
ST-7 5C-2

ST-8 -

Reset Plot ﬂ Enlarge Plot

Note:

Sensors: ST=Temperature sensor.
Actuators: AB=Pump. AR=Heating element.

Calculations:

TIPLA-CC

— e P4 C-d T Ch P —
r V-6 V-8 1
‘ §T-2 5T7-7 57-3 5T-8 57-4 ST-9
o l 5T-5
WATER | 1
OUTLET 5T-10
VR-3 VR-2 g
Fll;!lx.lll-_‘ he
sc1( Nisr REGULATOR 5T-6

ADDITIONAL PLATES

Temperature (°0)

ST-1 344
§T-2 309
ST-3 307
ST-4 266
ST-5 255

§T-6 313
ST-7 287

Water Flow (Vmin)

SC=Flow sensor.
AN= Level switch.

TIPLA-CC

bl P
V-6

—|‘ SC-1.32

3 interface on?

PID [

Calculations

ACTUATORS

40,00

Constants

ST-8 268
5T-9 265

ST-10 236

ST-16 396

5C-2133
high level @

AR-1
S

AR-1 SetPoint
(5T-16)
AB-1

Yoot 7

[ v-8
| ST-2 ST-7 ST-3 5T-8 5T-4 ST-9 Qh 1936 Qc -1742
ftware o -.Q’-,'z- Q 1094
ouTier i > o
V-4
“_J* T Tim 239 K Cr 103
.—."- -—— —
( U 422E.5 wWim2 NTU 3,59€+0
waree SRS, sc-2 .
SC-1, Ly REGULATOR ve2 Effo (%) l
[ ] ' L
sTOP | I Eff 7206 Effntu 77,26 I
>4 2 R 1 ntu 77,
| V-3 V-9 Reynolds Number |
a
WATER INLET VR-1 | I Redh 442 Redc 456 I
AN g » ADDITIONAL PLATES
ol EJ\ theoretical out (°C) l
START SAVING... P | ] S I THOt T I
e -y — s wcousss
DRAIN VALVE parallel
Valvula de Vociado
() interface on? high level (]
ACTUATORS
Sensors to Plot AR-1
$1-1 O 519 O
§T-2 57-10 AR-1 SetPoint
513 O S GRipLs . i (5T-16)
ST-4 AB-1
5T-5 5116 £ 3 6
B & 3 el 7
51-6 O sC-1 Graph A 3 <
ST-7 5C-2 2~ y -8
ST-8 - 1- ‘-‘) ~9
Reset Plot l‘ Enlarge Plot o - 1
O S OO 10
Continue...
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Constants:

Software main screens

Extended Plate Heat Exchanger (TIPLA) Main Screens (continuation)

SCADA
EDIBON Control and Data

Acquisition Software

STOP ]

START SAVING...

Sensors to Plot

sT-1 O sT9 O

sT-2 $T-10
T3 O

T4 2 GRAPHS
ST-5 5T-16 >
516 O SC-1 Graph A
ST-7 5C-2

ST-8 _—

Reset Plot || Enlarge Plot

TIPLA-CC

— e = € G
r V-6 V-8

I 57-2 ST-7 57-3 ST-8 ST-4 S5T-9

« —
- 9=
VR-3 2 -4
,,'m.. pRESSURE
S$C-1 INLET  REGULATOR sC-2
| dePrasion V-2
>4 3 3 pa
4 V-3 > V-9
A
WATER u‘c“uI. . VR-1
AN-11pa
5116 E :
e e e &) = crre—
AR-1 - AB-1 V-1 J V-7 change to
DRAIN VALVE parallel

Vélvula de Vaciode

Page 22

Sensors = Calculations
dimensions D{m); SectAlm*2)
Dh De
0,196 10,19
Secth Sectc Aexc
10,0302 00302 J0,00192
S prepeics |
[r— cold water
Sp heat Sp heat
Jam vagk  J 4178 gl
density density
Jje871 Ko/m3 1} 0871 Ko/
viscosity viscosity
J 76964  wg/ms ) T69E-4  Keim
Khot Kcold
) 064 Mot 1} 062 Keok
) interface on? high level (]
ACTUATORS
AR-1
PIDF 4000  AR-1SetPoint
. (5T-16)
AB-1
436
3wl 1
2~ -8
1- )~9
B, ‘0
n
Continue...
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Software main screens

Shell & Tube Heat Exchanger (TICT) Main Screens

Working options: Counter-current (CC) and Co-current (PL).

Sensors:
TICT-CC
« l e - —_— Pt APt - —
[ V-6 ve .
SCADA
EDIBON Control and Data
Acquisition Software " re o o e
WATER \'f- 3-. v-10
ouTLET Vs ST-4 ST-5 ST-6 ST-7
VH‘ VR2
] Lo Y
) WATER  PRESSURE ¥
5C-1 '7 e FECULATOR sc2
E Prosien V-2
STOP
>4 X
| V-3
A
WATER INLET
Entrada de Aguo

>
AN-1+ra.
5T-16

Calculations | Constants

Temperature °Q)
ST-1 363
5T-2 315
ST-3 274
ST-4 265
ST-5 251

ST-6 249
§T-7 232

S§T-16 391

Water Flow (Vmin)

AB-1

S
AR-1

.
DRAIN VALVE

change to
parallel

Vélvula de Vaciade

Sensors to Plot

ST1 O
ST-2 3
T3 O
5T-4 2 GRAPHS
5T-5 5T-16 >
s1-6 O 5C-1 Graph A
517 sC-2

—»
Reset Plot |‘ Enlarge Plot

Note:
Sensors: ST=Temperature sensor. SC=Flow sensor.
Actuators: AB=Pump. AR=Heating element. AN= Level switch.

] SC-1 34 SC-2 36
) interface on? high level ()
ACTUATORS
AR-1
PID 7 1000  AR-1SetPoint
(5T-16)
AB-1
136
3 Yy 7
2~ -8
: T J ~9
0 “10
n
Heat transferred (Watts)
Qh 121 Qc -1082
Q 38
Tim 855 K Cr 105
U 398E+2 Wim*2 NTU 526E-1

Effectiveness (%) |

| Eff 3323 Eff ntu 3421 |

Reynolds Number |

Calculations:
TICT-CC
]
—IVe e —————— ——P4- (A AP
j V-6 ve .
SCADA |
£ ol and Data 1
n Software L] b4 ol a—.- 3=
WATER V- o
oumer Vel ST-4 ST-5 5T-6 ST-7
VR-3) VR-2
1 ) S—
PRESSURE
sC-1( 5 Wi REGutaToR SC-2
| de Presian
STOP I 1 >4
| V-3
A
WATER u::r.r‘ - 8 VR-1
AN-11r.
116 !i
START SAVING i ~p—— — & e
AR-1 == V.Alvt AB-1 V-1 i L I X change to
Vélvula de Vaciade

Sensors to Plot

2 GRAPHS
5T-16
5C-1 Graph A
SC-2

Reset Plot

I] Enlarge Plot

Page 23

I Redh 562 Redc Nah I
theoretical out (°C) |
"I THOt 362 TCOt 281 I
() interface on? high level (|
ACTUATORS
AR-1
——
PID 7 4000  AR-1SetPoint
= (5T-16)
AB-1
436
3. Gl 7
2~ -8
= J\g
10
mn
Continue...
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Constants:

SCADA
EDIBON Control and Data

Acquisition Software

stop l

START SAVIN:

Sensors to Plot

sT1 O

ST-2 Fol

sT-3

et 2 GRAPHS
ST-5 ST-16 >
516 O sC1 Graph A
sT-7 $C-2

Reset Plot " Enlarge Plot

Software main screens

Shell & Tube Heat Exchanger (TICT) Main Screens (continuation)

TICT-CC

e — . el %0 Tl B o =
r V-6 v-8 12
o o ’_. O |
WATER \7.5 &_!7-10
A ouTLEr V-4 5T-4 ST.5 ST-6 ST-7
“-3? VR-2 F
L] SR g 9
1, waTER PRESSURE .
$C-1 WLy REGULATOR C-2
de Presion
>4
1 v-3
A
WATER INLET
Entrada
AN-11r=s
5T-16
- —
5
AR DRAIN VALVE 5H3 paraliel
Velvulo de Vaciods

Sensors = Cailculations

Page 24

i Dim): SectAlm*2)
Dh Dc
+J0,008 o) NaN
Secth Sectc Aexc
JS027E5  CINaN +}10,320867
fluid properties |
Hot cold water
Spm Sp heat
Jam gk .} 4178 1/%g
density density
9871 xg/m3  1}0871 Ko/
JT69E4  Kgrms 1) 769E-4  Kem
Khot Keold
.‘_ 0,64 ot J0,62 e
) interface on? high level ([
ACTUATORS
AR-1
PID 7 1000  AR-1SetPoint
’ (5T-16)
AB-1
436
3 el 7
2~ -8
1% J~9
o’ 10
mn
Continue...
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Jackete

Software main screens

d Vessel Heat Exchanger (TIVE) Main Screens

Sensors:
( “4\"!. I — e P4 (el P
V-6 V-8
£D
o =1 c-3 -3 pe
WATER V-5 3 3 v-10
QUTLET V-4
WJ? VR-2
sC-1. 1 WATER PEUETOR  SC-2 5T-4
. INLET “gogulador
T de Presion V-2

! STOP | |
|

A
WATER INLET
Entrodo ua

g—og-::n

@ Calculations | Constants

Temperature (°C)

ST-1 |29

§T-2 /250

5T-3 51

ST-4 371

ST-5 350

ST-16 400

»
AN-1-he
ST-16 Water Flow (Vi )
e min
- N w (Vi
AR-1 - SC-1.35 SC-2 35
DRAIN VALVE
Valvula de Vadade
J interface on? high level {3
ACTUATORS
Sensors to Plot AA-1 AR-1
s 2.2
-
— Le—— -
e PIDZ 4000  AR-1SetPoint
T30 YT ’ (5T-16)
ST-4 AB-1
ST-5 > s 318
’
Graph A 3, |
2 -8
- 1- ) ~9
Reset Plot “ Enlarge Plot ¢ 10
m
Note:
Sensors: ST=Temperature sensor. SC=Flow sensor.
Actuators: AB=Pump. AR=Heating element. AA=Stirrer. AN= Level switch.
Calculations:
- pay - .
(= 1HOHe - - Pt 4 (4P 1
V-6 V-8 !
SCADA
EDIBON Control and Data
Acquisition Software “ e C- -3 »e i
v WATER V-5 J 4 V-10 2
o! v-4
VR-3 VR-2 Tim 1213 K Cr 102
1 L |
| WATER FPRESSURE o o ST-4 U [2326e2 wim2 NTU 176E-1
5C-1 INLET “pocilader |
[ o | | el g ~
stor I B 1499 Effntu 14,84 I
V-9
ST-1 |
l Redh NaN Redc  NaN I
theoretical out (°Q) |
START SAVING C-,—’ C- I I
- I : V.7 aageto THOt 373 TCot 252
DRAIN VALVE countercurrent
Volvulo de Vociode |
() interface on? high level ()
ACTUATORS
Sensors to Plot AA-1 AR-1
ba—
< -
e g == 2 -
ST-2 PID[7  4po0  AR-1SetPoint
513 O T ' (5T-16)
ST-4 AB-1
5T-5 5T-16 —_» 436
\ ’
sC-1 Graph A 3 o
5C-2 2~ -8
- 1- ~g
7 ~
Reset Plot ” Enlarge Plot e 0 10
T ————————— —y
Continue...
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Constants:

e :17@

SCADA
EDIBON Control and Data

4 OUTLET
vu-a’ vR2

STOP

Sensors to Plot

511 O

ST-2 o)

ST-3

5T-4 2 GRAPHS

5T-5 5T-16 _—
SC1 Graph A
SC-2

Reset Plot “ Enlarge Plot

Software main screens

Jacketed Vessel Heat Exchanger (TIVE) Main Screens  (continuation)

TIVE

—— = Y
l- V-6 V-8

- . C -3 »e

WATER \7‘5 3 3 -10

V-4
| e

PRESSURE

WATER gecuLATOR

INLET “pegulader

’r de Presion

V-3 v-e

w573 ST-1

B AB-1
DRAIN VALVE
Vélvulo de Vaciade

Page 26

Joe11 Kg/m3 1] 9871 Ko/
viscosity viscosity
JT69E4  kgrms <) 769E4  KoMm
Khot Keold
) 054 Khot L" 0,62 Keold
) interface on? high level (d
ACTUATORS
AA-1 AR-1
PID [7 40,00 AR-1 SetPoint
4 (5T-16)
AB-1
]
3.l 1
2~ -8
1 ) ~9
o’ S
0
Continue...
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Software main screens

Coil Vessel Heat Exchanger (TIVS) Main Screens

Sensors:

TIVS

‘&dﬂﬁoﬂs Constants

- — e T B o o 1
2 (2 .
‘ b 5 e Temperature (°0
515 sT-4
EDI [ | ST-1 226
- I~ I N | st-2
| ware V-5 . = V10 | ST-2 234
s OUTLET V-4
vu-a’ VR-2 o, sT-3 /39
I ctafm— L ——
1 water AR SC-2 sT-4/379
5C-1 INLET “Regulador
T |3 V-2
STOP | ST-5 349
} sT-16 397
M . ST-1
WA 513
AN-11ba
5T-16
AR-1 AR SC-119 5C-2 129
Valvula de Vaciodo
() interface on? high level ()|
ACTUATORS
Sensors to Plot AA- AR-1
ST C = 2
sT-1 O g
ST-2 g PID [7 10,00 AR-1 SetPoint
513 O e d (5T-16)
ST-4 AB-1
ST-5 5T-16 > " b
!
sC1 Graph A 3, A
5C-2 2 -8
— 3 L.
1 9
Reset Plot “ Enlarge Plot 0 10
0
Note:
Sensors: ST=Temperature sensor. ~ SC=Flow sensor.
Actuators: AB=Pump. AR=Heating element. AA=Stirrer. AN= Level switch.
Calculations:

~O10e —_— - R e
‘ V-6 v-8
ST-5
SCADA
EDIBON Control and Data
WATER V-5 ‘, a V-10 |
s OUTLET V-4
VR-¥ VR-2
| R
| wATIR PRESS 5C-2
5C-1 wagy TFOULATOR v2
r de Presion
SToP l
¥ . 5T-1
WATER INLET -1 =3
Entreda de Agua
AN-1-1te I
sT-16 E !
START SAVING I X —= S e
AR-1 . AB-1 V-1 V-7
DRAIN VALVE
Valvula de Vaciodo

Sensors to Plot

sT-1 O
5T-2 3
5T-3
e 2 GRAPHS
5T-5 5T-16 -
5C1 Graph A
5C-2
>
Reset Plot ” Enlarge Plot

Page 27

Tim 1308 K o159
U [572Ee2 wm2 NTU 14561
Eff |

| Eff 879 Effntu 1212 |
b |
I Redh 6340 Redc  NaN I
theoretical out (°Q) |
I THOt 378 TCOt 274 I
() interface on? high level (]
ACTUATORS
AA-1 AR-1
= =
PID (@ 40,00 AR-1 SetPoint
' (5T-16)
AB-1
436
3 el T
2~ -8
1- )\9
0’ 10
imn
Continue...
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Software main screens

Coil Vessel Heat Exchanger (TIVS) Main Screens  (continuation)

Constants:
— ]
OIS ) [_ ———
SCADA
EDIBON Control and Data |
Acquisition Software o o c
WATER V-5 =
OUTLET
V-4
“'3‘ VR-2
l PRESSURE o
WATER 5C.2
5C-1 ey REGULATOR
{ ZTiw" v-2
sTop l
g v-3
H
'WATER INLET o
Entroda de Aguo - VR-1
AN-1+pa
ST-16 E
.
AR-1 be AB-1

DRAIN VALVE
Vélvula de Vadodo

Sensors to Plot

sT-2 3 &
5T-3 =
[ 2 GRAPHS
5T-5 ST-16 >
sc Graph A
SC-2
__»

Reset Plot “ Enlarge Plot

TIVS

P C-4 4D
V-6 V-8

ST-5

G -re
4 V-10

57-4

5T-2

5T-1

Page 28

Secth Sectc Aexc
<) S026E-5 T} NaN -} 0,0518
fluid
Hot cold water|
Sp heat Sp heat
178 gk 1) 4178 g
density density
Jo871 Xg/m3 (19871 Ko/m
J769E-4  xgims ) 769E-4  Ko/m
Khot Keold
Joss Wot ) 062 |
() interface on? high level (|
ACTUATORS
AA-1 AR-1
- - "
FID (7 1000  AR-1SetPoint
' (5T-16)
AB-1
436
3 -t 7
2< -8
s ) ~9
0 10
n
Continue...
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Software main screens

Turbulent Flow Heat Exchanger (TIFT) Main Screens

Working options: Counter-current (CC) and Co-current (PL).

Sensors:

TIFT-PL

y ~Ne Calculations | Calculations T | ¢
\_/ - Pe-c-4 [ . ST-10
[ V-6 w V=10 {
\ Temperature (°C)
SCADA -4 pg g — ——
EDIBON Control and Data i v-8 T ST-1 360 ST-8 240
Acquisition Software - H C ST-S 5’-‘2
WATER V-5 3 59— sT-2/333 ST-9 246
{ s5T-4
OUTLET v-a
“'3? VB2 o .ID—— ST-3 314 ST-10 254
1 waTeR CCllATOR SC-2 sT3—« e sT8 5T-4/302 sT-11 /200
$C-1 muy SOULATON s
| de Presion ~
STOP | | 5’ ST-5 289 ST-12 246
| V-3 ST-6 206 ST-16 400
AT LeT VR-1 ST1 ST s1-2 sT-7 /25
Entrada de Agua
AN-11y= E.r’,‘_—
ST-16 1 V-7
81 . g, -
i i b hod oAl sc-1/24 sc2/22
Vélvula de Vodado
- o |
() intertace on? high level (|
ACTUATORS
Sensors to Plot AR-1
p—
-
ST-1 @ 579 @ SN
ST-2 (@ ST-10 PID [7 40,00 AR-1 SetPoint
s 2 GRAPHS - (5T-16)
5T12 AB-1
ST-16 - . 2 o
SC1 Graph A 3, A
5C-2 (@ 2~ -8
= 1- }‘9
Reset Plot l| Enlarge Plot 0 10
i

Note:

Sensors: ST=Temperature sensor. ~SC=Flow sensor.

Actuators: AB=Pump. AR=Heating element. AN= Level switch.
Calculations:

TIFT-PL

EDIBON

Acquisitic

o
WATER V-5

ouTuY
vu-:? k
af—

PRESSURE
WATER

INLET RIW%.MOI
de Presion

sToP l

S

ING.

Sensors to Plot

5T-1 @ 5T9 @

512 (@

T3 @

o 2 GRAPHS
ST-5 -
516 @ Graph A
517

5T-8 _—
Reset Plot | Enlarge Plct

P-4 c-§ >4 .
v &, TN gt
Y B ——
v-8 Y ]
3 SE5 ST12 gy .. ‘
sT-4
V-4
5C-2 ST-3—= > ST-8

ST-11

Page 29

q
Qh 151 Qc 722
Q a9
Tim 937 K Cr 092
U 289E+3 W/km*2 NTU 820€-1
Eff (%) |
r Eff 3177 Eff ntu 4131 I
k |
I Redh 8079 Redc 7164 I
theoretical out ("0 |
l I THOt 314 TCOt 269 I
) intertace on? high level (|
ACTUATORS
AR-
PID [ 40,00 AR-1 SetPoint
(ST-16)
AB-1
436
3 e 7
2~ -8
1- J*g
0 10
L SR [T —
Continue...
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Software main screens

Turbulent Flow Heat Exchanger (TIFT) Main Screens  (continuation)

Calculations:
<O I0Ve - Fe-c4 = e ST-10
| V6w V=10
R e - ——
EDIBON Control V-8 I
Acquisition Softw “ > c ST ST12 g
WATER V-5 =) S-9—< Tsr 4 443402 NaN
{ outs V-4 i
VN? VR-2 (——— — p——Prandit Number  |—0
1 WATER '“’-’:"'-;c-; 513 - 5T-8 = -
s5C-1 sy ORATOR va 3 2 5,02013 518207

stor I

— Nusselt Number

ST-11 ST-2 Nuh Nuc
L__ssan2 Babl
v-9 change to
countercurrent
3 interface on? high level (]
ACTUATORS
Sensors to Plot : AR-1
sT-1 @ 79 @ i —
5T-2 (@ T1-10 PID [7 000 AR-1 SetPoint
BENC) S ETIC ’ (ST-16)
i T3 2 GRAPHS Al-sl
5T-5 1-16 _—— E 43 6 .
ST-6 @ 5C-1 Graph A < ,
sT-7 $C-2 @ 2 -8
5T-8 > » J ~9
=, .
Reset Pioct m Enlarge Plot 10
n
Constants:
TIFT-PL
~ 1l Sensors | Calculations | Calculationsll €
¢ / e - — 4 o e $T-10
‘ V6 T V-10 dimensions D(m); SectA(m"2)
\ Cipe — - Dh De
V-8 }0,008 | 0,0083
S8 SH12 grog Secth Sectc Aexc
o JsodEs  (JsaEs oo
|
51-3—4 P sT8 Hot water cold water
Sp heat Sp heat
Sroe jam vegx || 4178 g
density density
SE1 SEN sT-2 871 woms (Jog71 Ko
viscosity viscosity
< oy JTROE4  wgms )TEOEA Ko
V-1 9 3’3 | change to 'f,";’.' oot K;:‘ Keold
I countercurrent i '
() Interface on? high level ()
ACTUATORS
Sensors to Plot AR-1
T-1 @ T84 @
T-2 @ 5T-10 PIDZ 4000  AR-1SetPoint
T3 @ ST-11 @ ! S8
ST-4 ST12 2 GRAPHS As_sl
ST-5 ST-16 _— 3 A
16 @ 5C-1 Graph A 5
ST-7 -2 ® 2~ -8
2% - 1- v 8
Reset Plot I[ Enlarge Piot ] 0 10
n
Continue...
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Software main screens

Cross Flow Heat Exchanger (TICF) Main Screens
Sensors:
OIS ) -—— P4 () — Ay C
i b | T [3s) |
emperature |
5T-4
SCADA ; Sv-1
EDIBON Control an ST-1 00
Acquisition Soft o - >¢ a | ‘
WATER V-5 sT-3 ‘ sT-2 00
OUTLET Yv.a
vn.a‘ VR-2 1 i |
Y - - ST-3 00
| waren Paessust o7 | '
sC-1 INLET ot 4 ST-4 00
I de Presion V-2
START ] { - a
| V-3
¥ 5T-16 0,0
VIEW DATA v
¥ DATA
| Enirada e Agus |, oo !
AN- 151 P —
il sT-16 | B! V-8 sV-1 00 m/s
. — ch—> <) > Water Flow (/min)
AR- . AB-1 Va1 V-7 :
o DRAIN VALVE SC-1 00 SC-2 00
Valvula de Vadiade
|
@ intertace on? high level
ACTUATORS
Sensors to Plot AR-1 v
-
PID 0.00 AR-1 SetPoint |
. (5T-16)
2 GRAPHS " i ‘
ST-16 _— 436 435
SC-1 Graph A 3.0 L 7 3, |
sC-2 3 5 2= 3 ‘
Wi O S AdPs _).9
o = S 1
. 0 10
Reset Plot ] | Enlarge Plot o 10 -
‘ |
Note:
Sensors: ST=Temperature sensor. SC=Flow sensor. SV=Velocity sensor.
Actuators: AB=Pump. AR=Heating element. AVE=Fan. AN= Level switch.
Calculations:
O 0e c— SRR, e, — Calculatiog
V-6
sv-1 514 Heat transferred (Watts) |
P
Acqu o = -
WATER V.5 | B . w 0
‘ OUTLET b ~ - -
VR-3 . .
v VR2 B
() . o
| WATER PRESSURE oo -j
se- i e - :
| de Presion J
0375
> /
| V-3 §1-2
3
A
WATER INLET 5
Enirada de Agus ,,_ Ve
ST-18 E
— -
AR-1 L AB-1 V-1
DRAIN VALVE
Valvula de Vaciado
@ interface on? high level ()
ACTUATORS
Sensors to Plot AR-1
b
T-1 OO —_
sT-2 PID 000 AR-1 SetPoint
513 &5 (ST-16)
Tt 2 GRAPHS AVE-1 AB-1
ST-16 > 456 4 3 5
5C-1 Graph A 3 il 3, -
sc-2 2 § 8
svi O > 12 J‘g 1- J,Q
- B 0 10
Reset Plot H Enlarge Plot e 0 10
' 2 3 H : £ : a in " in 0
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Software main screens

Cross Flow Heat Exchanger (TICF) Main Screens  (continuation)
Constants:
cOI0e — YD =D (=
V-6
[ 574 ons D(m); Sect.Alm*2)
SCADA SV-1 Dh De
DIBON Control and Data { y =) 0,019  NaN
Acquisition Software o 4= X i - -
WATER ;.; | ‘9 513 AVE-1 ‘ ) Secth ’ Sectc Aexc
A OUTLET L v-a 00113715 5 NaN J0,035
vn-a’ ez § . ;
e | S
e -
sc-1 INUET Seguiodor V-2 Hotwater | =
| s " s
START | [ .
L ; ; @ iG Jum ok 11012 g
“ density density
de Agua ]
T r o ]
2 .
ST.16 EJ J 7694 Kg/ms  -J1BE-5 o
-1 e} = S—cd > Khot Kcold
" . AB-1 V-1 V-7 ,
o DRAIN VALVE /064 Mot 002 =
Vélvuia de Vaciade |
@ imertace on? high level .
ACTUATORS
AR-1
Sensors to Plot
ey
_—
-
L PID 0,00 AR-1 SetPoint
T35 (5T-16)
= 2 GRAPHS AVE-1 AB-1
5
T-16 _ 436 i
5C-1 Graph A 2l o | = S -
C-2 3 -8 2~ y -8
w1 O 1- J*g A
¢ b 0 10
Reset Plot ” Enlarge Plot ML L 10 s
Continue...
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2> CALIBRATION

[ Restore setting | [instructor gl

Channel

Sensor Name ST-1
Calibration units °C

Full Scale

/

Gain ,)195,4743

100
offset £} 0,66145

Least Squares Fit

PTA 1)10
Voks |0,2803  Calbrated 127,42
| ENTER ‘ l EXIT

Software main screens

Software for Sensors Calibration

Instructor

ACTUATORS

MEAS
POS 2 POS1
Before After

By using a free of charge code, the teacher and the students
can calibrate the unit.

The teacher can recover his/her own calibration by using the
EDIBON code that we give free of charge.

Examples of screens

B MULTICALIBRATE

MULTICALIBRATE

Signed Technical Support

Reference Value

CO00000000000 @000 Reference

~ AT
mm‘
/23,2113 L P

g

& Sensors Volts Calibrated Err (%)
[ ST-1 0,204 22,521 0,82

= S1-2 oz2% 23,483 0,28
10 S1-3 10,2353 23,152 0,05

0O

0

0O

mE L) Data taken 0o

eviir [ pone

S1-1
s1-2
s1-3

97,7605
Yo7, 7997
Jos.ems

A3 A2
Cm C =
AR
-

Port 2
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Additional and optional items

@ PLC. Industrial Control using PLC (it includes PLC-PI Module plus PLC-SOF Control Software):
-PLC-PI. PLC Module:
This unit is common for Heat Echangers type “TI” and can work with one or several exchangers.
Metallic box.
Circuit diagram in the module front panel.
Front panel:
Digital inputs(X) and Digital outputs (Y) block:
16 Digital inputs, activated by switches and 16 LEDs for confirmation (red).
14 Digital outputs (through SCSI connector) with 14 LEDs for message (green).
Analog inputs block:
16 Analog inputs (-10V.to + 10V, (through SCSI connector).
Analog outputs block:
4 Analog outputs (-10V.to + 10 V.) (through SCSI connector).
Touch screen:
High visibility and multiple functions. Display of a highly visible status. Recipe function. Bar graph function. Flow display function. Alarm list.
Multi language function. True type fonts.
Back panel:
Power supply connector. Fuse 2A. RS-232 connector to PC. USB 2.0 connectorto PC.
Inside:
Power supply outputs: 24 Vdc, 12 Vdc, -12 Vdc, 12 Vdc variable.
Panasonic PLC:
High-speed scan of 0.32 psec. for a basic instruction.
Program capacity of 32 Ksteps, with a sufficient comment area.
Power supply input (10010 240V AC).
DCinput: 16 (24 VDC).
Relay output: 14.
High-speed counter.
Multi-point PID control.
Digital inputs/outputs and analog inputs/outputs Panasonic modules.
Communication RS232 wire to computer (PC).
Dimensions: 490 x 330x 310 mm. approx. (19.3x12.99x12.20 inches approx.). Weighf: 30 Kg. approx. (66 pounds approx.).
-TICC/PLC-SOF. PLC Control Software:
Always included with PLC supply.
Each Heat Exchanger has its own Software.

o &

Data. Software for:
Acguisition - Computer Control
oar - Data Acquisition
- Data Management

iy

Control
Interface Box

Base Service
Unit (TIUS)

PLC CONTROL

5 PLC-SOF.
-------- | Control Software

PLC-PI. PLC Module

Practices to be done with PLC-PI:
Control of the unit process through the control interface box without the 10.- PLC inputs and outputs configuration.
computer.

11.- PLC configuration possibilities.

Visualization of all the sensors values used in the unit process. 12.- PLC programming languages.

Calibration of all sensors included in the unit process. 13.- PLC different programming standard languages.

Hand on of all the actuators involved in the unit process. 14.- New configuration and development of new process.

ok wN

Realization of different experiments, in automatic way, without having in

15.- Hand on an established process.
front the unit. (This experiment can be decided previously). P

6.- Simulation of outside actions, in the cases hardware elements do not

rocess.

exist. (Example: test of complementary tanks, complementary industrial P

environmentto the process o be studied, etc). 17.- Possibility of creating new process in relation with the unit.

PLC hardware general use and manipulation. 18.- PLC Programming exercises.

PLC process application for unit. 19.- Own PLC applications in accordance with teacher and student

requirements.
PLC structure. a
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Additional and optional items

TICC/CAIL. Computer Aided Instruction Software System.

This complete software package includes two Softwares: the INS/SOF. Classroom Management Software (Instructor Software) and the TICC/SOF. Computer
Aided Instruction Software (Student Software).

This complete software package consists of an Instructor Software (INS/ SOF) totally integrated with the Student Software (TICC/SOF). Both are
interconnected so that the teacher knows at any moment what is the theoretical and practical knowledge of the students.

- INS/SOF. Classroom Management Software (Instructor Software): Instructor Software
The Instructor can: CAl M‘
Organize Students by Classes and Groups. INSTRUCTOR SOFTWA CAI

T TR

A |
e_dlbﬁ
Create easily new entries or delete them. =

INSTRUCTOR SOFTWAR

Create data bases with student information.
Analyze results and make statistical comparisons.

Generate and print reports.

Detect student’s progress and difficulties.

...and many other facilities.

-TICC/SOF. Computer Aided Instruction Software (Student Software):

It explains how to use the unit, run the experiments and what to do at any |
moment.

This Software contains:

"hat pressure fall is produced 1m under the pipe of
a viater fow of 1 m~3fs and a viscosity of

Theory. o ; -
Exercises. i
Guided Practices.
Exams. |

For more information see CAl catalogue. Click on the following link: | T1~ﬁ|
www.edibon.com/products/catalogues/en/CAl.pdf

@ TICC/FSS. Faults Simulation System.

Faults Simulation System (FSS) is a Software package that simulates
several faults in any EDIBON Computer Controlled Unit.

Example of some screens

The "FAULTS" mode consists on causing several faults in the unit normal "?‘j‘t’@ s 1
operation. The student must find them and solve them. P:CHD@
. . . WELCOME
There are several kinds of faults that can be grouped in the following
sections: FSS FAULTS CONFIGURATION:

Faults affecting the sensors measurement: = l NEASEERY oo
| SETERROR CALIBRATION '
- Anincorrect calibration is applied to them. —
- Non-linearity. T

(— Polafmfofnfulsfaful el ofsfuls]n

Faults affecting the actuators:

- Actuators channels interchange at any time during the program L.j,o@ FALLTS ENABLED
execution.

ERROR CALIBRATION "o' B
A
- Response reduction of an actuator. Unit bonibelt— = e )
Saen N i » b N
. . » = -
Faults in the controls execution: o P oS
oo
- Inversion of the performance in ON/OFF controls. =g = 2"3' e
na i e
- Reduction orincrease of the calculated total response. o= | w e it B <>
- The action of some controls is annulled. = [I‘ (== <@
[emp——
: s
On/off faults | l
Yt Oriee

- Several on/off faults can be included.

Pslrhefoninfisfefsfzfzfafsfule]

]

For more information see FSS catalogue. Click on the following link:

www.edibon.com/products/catalogues/en/FSS.pdf
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Additional and optional items

@ Mini ESN. EDIBON Mini Scada-Net System.

Mini ESN. EDIBON Mini Scada-Net System allows up to 30 students to work with a

Teaching Unitin any laboratory, simultaneously.

The Mini ESN system consists on the adaptation of any EDIBON Computer

Controlled Unit with SCADA and PID Control integrated in a local network.

This system allows to view/control the unit remotely, from any computer integrated
in the local net (in the classroom), through the main computer connected to the
unit. Then, the number of possible users who can work with the same unit is higher

than in an usual way of working (usually only one).

Main characteristics:

- It allows up to 30 students to work simultaneously with the EDIBON
Computer Controlled Unit with SCADA and PID Control, connected in a

local net.

- Open Control + Multicontrol + Real Time Control + Multi Student Post.

- Instructor controls and explains to all students at the same time.

- Any user/student can work doing "real time" control/multicontrol and

visualisation.

- Instructor can see in the computer what any user/student is doing in

the unit.

- Continuous communication between the instructor and all the users/

students connected.
Main advantages:
- It allows an easier and quicker understanding.
- This system allows you can save time and cost.

- Future expansions with more EDIBON Units.

For more information see Mini ESN catalogue. Click on the following link:

www.edibon.com/products/catalogues/en/Mini-ESN.pdf

@ ESN. EDIBON Scada-Net System.

[ Mini ESN.
EDIBON Mini Scada-Net System

1 UNIT =
up to 30 STUDENTS
. can work
simultaneously

9 available
Heat Exchangers

Computer Control
Software: Computer
Control+Data

Box . Acquisition+Data
l_ Management
Cen::?;i 5 ' Mini Scada-Net
30 Student Compuler Software
Posts
IS - --_ _-

LOCAL NET

-~ - _-—--—->

OPEN C_'(_)NTROL
MULTICONTROL

Note: The Mini ESN

system can be used

+ with any EDIBON
REAL TIME CONTROL computer controlled
+ it.
| \MULTI STUDENT POST o )

This unit can be integrated, in the future, into a Complete Laboratory with many Units and many Students.

For more information see ESN catalogue. Click on the following link:

www.edibon.com/products/catalogues/en/units/thermodynamicsthermotechnics/esn-thermodynamics/ESN-THERMODYNAMICS. pdf
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ORDER INFORMATION

Items always supplied as minimum configuration Additional and optional items

Common items for Heat Exchangers type “TI": @)PLC. Industrial Control using PLC (it includes PLC-PI Module plus PLC-SOF
Control Software):

@ TIUS. Base Service Unit. (Common for Heat Exchangers type “TI” and can
work with one or several exchangers). - PCL-PI. PLC Module.

(@ TICC/CIB. Control Interface Box. (Common for Heat Exchangers type”TI” - TICC/PLC-SOF. PLC Control Software.

and can work with one or several exchangers).

@DAB. Data Acquisition Board. (Common for Heat Exchangers type “TI"). TICC/CAI c or Aided Instruction Sof S
. Lomputer Alded Instruction sottware System.

@Heof Exchangers available to be used with the Base Service Unit:

(@ TICC/FSS. Faults Simulation System.
@TITC. Concentric Tube Heat Exchanger, and / or
@TITCA. Extended Concentric Tube Heat Exchanger, and / or (@ Mini ESN. EDIBON Mini Scada-Net System.

@TIPL. Plate Heat Exchanger, and / or @) ESN. EDIBON Scada-Net System.
@ITIPLA. Extended Plate Heat Exchanger, and / or
@TICT. Shell & Tube Heat Exchanger, and / or
@TIVE. Jacketed Vessel Heat Exchanger, and / or
@TIVS. Coil Vessel Heat Exchanger, and / or
@TIFT. Turbulent Flow Heat Exchanger, and / or
@TICFE  Cross Flow Heat Exchanger.
(® Cables and Accessories, for normal operation.

® Manuals.

3 Specifications subject to change without previous notice, due to the convenience of improvements of the product.
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