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Technical Teaching Equipment

Computer Controlled Fluid Friction in Pipes,
with Hydraulics Bench (FMEQO)
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SPECIFICATIONS

Items 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.
Main metallic elements in stainless 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.
Pipes:
Rough pipe 17 mm. diameter (PVC). Rough pipe 23 mm. diameter (PVC).
Smooth pipe 6.5 mm. diameter. (methacrylate).
Smooth pipe 16.5 mm. diameter (PVC). Smooth pipe 26.5 mm. dlumefer(PVC)
Pressure sensors:
2 differential pressure sensors. Range: 0-30 psi. Accuracy: 0.4 cm.
2 pressure sensors. Range: 0-30 psi. Accuracy: 1 cm.
34 pressure takings.
Flow sensor, range: 0-150 |/min.
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 configurations.
Pipe section with a Pitot tube and static tapping.
Hydraulics Bench (FMEQOQ):
MoEi:e hydraulic bench, made in polyester reinforced with fibreglass, and mounted on wheels for
mobility.
Centrifugal pump (computer controlled), 0.37 KW, 30-80 |/min at 20.1-12.8 m., single phase 220V./
50Hz or 110V./60Hz. Runner made in stainless steel.
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 0 to 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 :
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 for -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. Simultaneously 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 a file.
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 placed in only one
computer screen. 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. Real time computer control for pumps, compressors,
resistances, control valves, etc.
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 control interface and the third one in
the control software.
@ DAB. Data Acquisition Board:
PClI Data acquisition board (National Instruments) to be placed in a computer slot. Bus PCI.
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).
Inputrange (V)=+10V. Data transfers=DMA, interrupts, programmed /0. DMA channels=6.
Analog output:Number of channels=2. Resolution=16 bits, 1in 65536. Max. output rate up to: 833 KS/s.
Output range(V)=t10V. Data transfers=DMA, interrupts, programmed /0.
Digital Input/Output: Number of channels=24 inputs/outputs. DO or DI Sample Clock frequency: 0 to 1 MHz.
Timing: Counter/timers=2. Resolution: Counter/timers: 32 bits.
@AFTC/CCSOF.Computer Control+Data Acquisition+Data Management Software:
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 simultaneously way. Flexible, open and multicontrol software, developed with actual windows graphic
systems, acting simultaneously on all process parameters. Management, processing, comparison and storage
of data. Sampling velocity up to 250,000 data per second. Student calibration system for all sensors
inv<|>|ved 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 to the process and modification of the conditions during the
process. Open software, allowing to 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 at different work levels.
This unit allows that the 30 students of the classroom can visualize simultaneously all results and
manipulation of the unit, during the process, by using a projector.
®Cables and Accessories, for normal operation.
®Manuals: This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Interface and
Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.

3K References 1 to 6: AFTC + AFTC/CIB + DAB + AFTC/CCSOF + Cables and Accessories + Manuals are included in the minimum

supply, enabling a normal operation.

AFTC. Unit

AFTC/CIB

AFTC/CCSOF

Continue...
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SPECIFICATIONS

Complementary items to the standard supply
PLC. Industrial Control using PLC (7 and 8):

@ PLC-PIL. PLC Module:
Circuit diagram in the 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 + 10V) (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. PLC-PI
Back panel: Power supply connector. Fuse 2A. RS-232 connector to PC.
Inside:

Power supply outputs: 24 Vdc, 12 Vdc, -12 Vdc, 12 Vdc variable.

Panasonic PLC:
High-speed scan of 0.32 usec. fora basic instruction.
Program capacity of 32 Ksteps, with a sufficient comment area.
Free input AC voltage(100 to 240V AC). DCinput:16 (24 VDC).
Relay output: 14 (250VA AC/2 A).
High-speed counter. Multi-point PID control.

Digital inputs/outputs and analog inputs/outputs Panasonic modules.
Communication R$232 wire, to computer (PC).

®AFTC/PLC-SOF. PLC Control Software:
For this particular unit, always included with PLC supply.

@AFT/CAL. Computer Aided Learning Software (Results Calculation and Analysis).

This Computer Aided Learning Software (CAL) is a Windows based software, simple and very easy to use specifically developed by EDIBON.

CAL is a class assistant that helps making the necessary calculations to extract the right conclusions from data obtained during the experimental practices.
With asingle click, CAL computes the value of all the variables involved. Also, CAL gives the option of plotting and printing the results.
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@ AFTC/FSS. Faults Simulation System.
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EDIBON Computer Control System

Software Main Screens

Main screen
AFTC SENSORS
Fluid Friction
in Pipes spoA-1 |0 cmHA0
EDIBON Control and =0 T T SPDB-1 0 cmH A
Data Acquisition Software | SPD-1 0,0 crH:0
= § e i U e
SPDA-2 0 cmH0
| CALIBRATE ] i PR SPDB-2 0 crH:0
SPD-2 0,0 cmH0
T 5P-1 0 cmH0
i - | sp2 0 cmH:0
‘ e SC-1 0 I/mmin
- e b
VIEW DATA ]
w35 —
, . Trem £
l QuIT I
= L -
5
el
2 GRAPHS =
Graph A
Endarga Flak
TIME (secords)
Note: SPD=Differential pressure sensor. SP=Pressure sensor. SC=Flow sensor. AB=Pump.
Examples of Sensors Calibration screens
ACTUATORS
Analog Input Channal SPDA-2 | AB-1
5 £
Sensor Name 042 3
AFIE Coef
£ Simultaneous Calibration A m e |
L SPOE-L | 10,55615 2105,974 0,000000
0 SP0A-L 59412063, 531 2,341802
Reference Value Data taken =5 i
Gan 2 -14,7199. 2079,9607,718711
5 0 0 8,931850/2107,338|1,380577 |0,
¥ § +19, 99930 2111, 966 1, 200513 -0, 1410%|0,004529
PTA (10 )
x @ Sensors volts  Calibrated AT GAIN OFFSET r
Vokts -1.137 Calbrated  -285.9 O @ seoB1 o ] o SPDBE-1 210597 10,5562 0
0O @& sma1 o ] o D 4 -4 0
P SPDB-2 0 ] 0 SPOB-2 - -1 0
| ENTER SAVE & EXIT I s :
L O & sraz2 o ] o SPDA-Z |1 1 0
O m sp-2 o o (] Sp-2 |- -1 o
0O ® SPD-1 0 o 0 SPD-1 1 0 0
O @ SC-1 0 ] (] 5C-1 (35,3191 -0,7643 0
oo gp2 o 0 o s o 0
O 8 SI-10 fo ] [ ST-10 [0 0
oo =05 T o o a1 o o o
oo g2 o 0 0 sz [
O = BNG o o 583 o
oo s ] 0 -1 [0 0 ]
O @ sP1 o (] 0 5Pl 0 0
OO 5P L L o 5p-2 (o 0 o
O Select o 1
AB-1
— | enter | opone |
Continue...
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EDIBON Computer Control System (continuation)

Some typical exercises results

AFTC SENSORS
_ Fluid Friction
in Pipes SPOA-1 713 cmMd
S— S - - SPOB-1 626 oD

SPD-1 86,9 cmHO

I i i T i st s )
= - SPDA-Z 632 cmHA

Data Acqu
N = . T —
I I 2. ::Tz :;_ ::: Practice/exercise with the smooth pipe
Y sz |60 cona of 16.5 mm. diameter.

: — . 5 - — o SC-1 43 Umin

ACTUATORS

AB-1

&>

FOA-1 P2 |
POE-1 | @ =
FDA-Z '
FOE-Z | < >

AFTC SENSORS
Fluid Friction

in Pipes SPDA-1 647 cmHA
PRIl A SPDBE-1 631 cmHd

sPD-1 (B8 emH
SPDA-Z 616 cmHO
SPOB-2 615 cmHA
P02 07 emHd

< Pl Ble  cmHO
! SP-2 614 cmHd
SC-1 4% Vmin

e e |

EDIBON Control and
Data Acquisition Soltware

- - - - —_—
z

Practice/exercise with the smooth pipe — I

of 26.5 mm. diameter.

ACTUATORS
AB-1
=
POA-| | SFO-2 |
F06-1 |
FOA-Z 1 GPAPH
TUENE ) <
5P-1
p2 | ®
5C-1
PO-1
Revsat Plok ]| Erdarge Piot
AFTC SENSORS
'® Fluid Friction
in Pipes SPDA-1 111 cmMa
T - SPDB-1 112 cmHaO
@01 04 cmHO
Dats Abiplsiice Eaftmars > EeE PoA-Z 116 cmHO
- =" —id SPOB-2 116 cmHO

$0-2 02 cmk A
SP-1 1332 cmHO
SP-2 »1 cmH0

- . . ; B SC-1 (13 Umin

B3 el e tc] Practice/exercise with the smooth pipe of

. . 6.5 mm. diameter.
s S iy = e

u

EERR
|

i

ACTUATORS

AB-1

e

Continue...

Page 5 www.edibon.com




EDIBON Computer Control System (continuation)

Some typical exercises results

AFTC SENSORS
Fluid Friction
in Pipes SPDA-1 978 cmHO)

SPOB-1 01 cmHA
SPD-1 1765 cmHD
SPDA-Z 775 cmhd
SPDB-2 774 cmHD

EDIBON Control and
Data Acguisition Safltware

SPD-2 08 cmb0

5P-1 75 cmHo
SP-2 764 cmHd
SC-1 4 Imin

Practice/exercise with the rough pipe of
17 mm. diameter.

ACTUATORS

oAl | P02

#00-1 |
SFDA-2
062 |-
o |
32 |
51
PO-1
ResetPict ||

| AFTC SENSORS
eO|0e Fluid Friction

in Pinpes SPOA-1 678 cmHd)
i e SPOO-1 650 cmHdD
SPD-1 20wl
SPDA-2 759 ol

FDIBOM Control and
Data Acguisition Soltware

PD-2 61,1 e

2 Pl (o7 cmbd
L 4 Pz (6%  cmHd
2 S e T SC1 (% lmin
5106 I
: pcﬁ-n‘——-&—-—-c T P |

Practice/exercise with the rough pipe of

23 mm. diameter. *ﬁl.ﬁ_:m

ACTUATORS

AB-1

o>

FoA-l | @ P02 |&

P0A-2 ]
FOB-2 | @ «< -
-1 :
P2 |-
sC1
P01

Reget Plot ! Enlarge Pt I

AFTC SENSORS
Fluid Friction
in Pipes SPOA-1L 477 cootd)
T ——— — SPOB-1 456 cmH0
SP0-1 21,1 omH O

EDTRON Control and
Data Acquisition Soltware

SPOA-2 473 cmHd
SPDB-Z2 419 cmHd
SPD-Z 501 emHd)
SRl 4 cmb0
P2 47 cmH
SC-1 ¥ Umin

Practice/exercise with the Venturi tube.

ACTUATORS

START SAVING.

POA-| P2 |
POE-1
SPDA-T
82 | < >
P-i
A
-1
#0-1

Reset Pt ‘ Enlarge Pt I
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EXERCISES AND PRACTICAL POSSIBILITIES

Some Practical Possibilities of the Unit:

1.- Loadloss by friction in a rough pipe of 17 mm of interior diameter. 34.-Load losses for an elbow of 45°.

2.- Loadloss by friction in a rough pipe of 23 mm of interior diameter. 35.-Load losses in a inclined T-junction.

3.- Load loss by friction in a smooth pipe of 6.5 mm of interior diameter. 36.-Study of laminar regime.

4.- Loadloss by friction in a smooth pipe of 16.5 mm of interior diameter. 37.-Study of turbulent regime.

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

6.- Influence of the diameter in the load loss by friction in rough pipes. 38.-Sensors calibration.

7.- Influence of the diameter in the load loss by friction in smooth pipes. Practices to be done by PLC Module (PLC-PI)+PLC Control Software:

8.- Load loss by friction in smooth and rough pipes. 39.-Control of the AFTC unit process through the control interface box
9.- Friction coefficient in a rough pipe of 17 mm of interior diameter. without the computer.

10.-Friction coefficient in a rough pipe of 23 mm of interior diameter. 40.-Visualization of all the sensors values used in the AFTC unit process.
11.-Friction coefficient in a smooth pipe of 6.5 mm of interior diameter. 41 -Calibration of all sensors included in the AFTC unit process.
12.-Friction coefficient in a smooth pipe of 16.5 mm of interior diameter. 42.-Hand on of all the actuators involved in the AFTC unit process.
13.-Friction coefficient in a smooth pipe of 26.5 mm of interior diameter. 43.-Realization of different experiments, in automatic way, without having in
14.-Influence of the diameter in the friction coefficient in rough pipes. frontthe unit. (This experiment can be decided previously).
15.-Influence of the diameter in the friction coefficientin smooth pipes. 44.-Simulation of outside actions, in the cases do not exist hardware

elements. (Example: fest of complementary tanks, complementary
industrial environment to the process to be studied, etc).

45.-PLC hardware general use and manipulation.

46.-PLC process application for AFTC unit.

47.-PLC structure.

48.-PLC inputs and outputs configuration.

49.-PLC configuration possibilities.

50.-PLC program languages.

51.-PLC different programming standard languages (literal structured,
graphic, etc.).

52.-New configuration and development of new process.

53.-Hand on an established process.

54.-To visualize and see the results and to make comparisons with the AFTC
unit process.

55.-Possibility of creating new process in relation with the AFTC unit.

56.-PLC Programming Exercises.

57.-Own PLC applications in accordance with teacher and student
requirements.

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 for a 90° elbows.

33.-Load losses on the ball valve.

POSSIBILITIES OF OTHER AVAILABLE EXPANSIONS

Expansion 1:

Mini ESN. Multipost EDIBON i -
@ Mini Scada-Net System (@) Multipost EDIBON Scada-Net System

§ I T oy
T UNIT Any other
work simultaneously, Yk, computer
BN controlled

X y . unit

Fluid Friction in Pipes, How cmm\ Watter Hammer Multipump Testing Bench Series/Parallel Pumps Bench
(EGAC) fi3eve]

vith Hyclaulcs Bench FME0O”
b PLC
CENTRAL PLC
——

Expansion 2:

Teaching
Technlgue
use

%

Fluid Fncﬂon in Pi
with Hydruul\cs Bench “F EOO"(AFTC)

g
mControl
Interface
Contr | Computer Control

onfro’ b | Software: Computer Control+
Interf P
nieriace pae—— — =d Data Acquisition+
528 - | Data Management

Mini Scada-Net -
entral Software !
30 Sfuder\f Computer “REAL TIME Mul.nx!:onoL SYSTEMS”
“— *‘_4_’ — SADA”
ﬁ OCALNET i CENTRAL | “Option HETDI
- "—-_- =l 30 Student s> “ETDL" EDIBON TECHNICAL
OPEN CONTROL ._ Post - - DISTANCE LEARNING SYSTEM
OPEN CPNTROL Nofie' The I\g\ini ESdN MULTICBNTROL < LOCAL NET - \ 30 stydents can work
vt | || ot | G
MuLTI STU oS unit. Note: The ESN system can use any EDIBON computer controlled unit.
ORDER INFORMATION
Items supplied as standard Complementary items to the standard supply
Minimum configuration for normal operation includes: PLC. Industrial Control using PLC (7 and 8):
® Unit: AFTC. Fluid Friction in Pipes, with Hydraulics Bench (FMEOQO). @ PCL-PI.PLC Module.
® AFTC/CIB.Control Interface Box. AFTC/PLC-SOF. PLC Control Software.
® DAB. Data Acquisition Board. @ AFTC/CAL. Computer Aided Learning Software (Results Calculation and
@ AFTC/CCSOF. Computer Control + Data Acquisition + Data Analysis).
Management Software. @ AFTC/FSS. Faults Simulation System. (Available on request).
® Cables and Accessories, for normal operation. Expansions
® Manuals. @ Mini ESN. Multipost EDIBON Mini Scada-Net System.
@ESN. Multipost EDIBON Scada-Net System.
* IMPORTANT: Under AFTC we always supply all the elements for
immediate runningas1,2,3,4,5and 6.
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REQUIRED SERVICES DIMENSIONS & WEIGHTS

-Electrical supply: Single-phase 220-V/50Hz. or 110 V./60Hz. AFTC Unit: -Dimensions: 2100 x 850 x 2000 mm. approx.
-Water supply and drainage. -Weight: 200 Kg. approx.
-Computer (PC).

Control Interface Box: -Dimensions: 490 x 330 x 310 mm. approx.
-Weight: 10 Kg. approx.

PLC Module (PLC-PI): -Dimensions: 490x 330x 310 mm. approx.
-Weight: 30 Kg. approx.

AVAILABLE VERSIONS

Offered in this catalogue:

- AFTC. Computer Controlled Fluid Friction in Pipes, with Hydraulics Bench (FME00).

Offered in other catalogue:

- AFT. Fluid Friction in Pipes, with Hydraulics Bench (FME00).

- AFT/B. Fluid Friction in Pipes, with Basic Hydraulic Feed System (FME00/B).
- AFT/P. Fluid Friction in Pipes (only panel).

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

Zeller

INTERNATIONAL

REPRESENTATIVE:

C/ Del Agua, 14. Poligono San José de Valderas. 28918 LEGANES. (Madrid). SPAIN.
Phone: 34-91-6199363 FAX:34-91-6198647
E-mail: edibon@edibon.com  WEB site: www.edibon.com
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Date: June/2009
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