Sl yidiall g 230 odl) 3 i

(T5 /2020.21) ab, slac

Educational Equipment for the
Mechatronics Laboratories

2020-2021




Tender T5/2020.21 AAUP

Educational Equipment for the Mechatronics Laboratories

tplad) gilly
:do¥) e ol ]
elaall 3500 (1)
elaall Lpaslaiil) Cladetll § L g 430 (2)

gl 3k (3)

A g adl i

Al sl pall 5 el Jgan (1)

PPD-P03-R05 [ 2 [ 25/07/2018 |

Page 2 of 14




Tender T5/2020.21 AAUP

(1) Js¥) ¢ 5l
(T5/2020. 21) 4, ¢lke 7 )b e

Educational Equipment for the Mechatronics Laboratories

el Sl Ul i 48 sl o i) Gl 58 A a1 Ay ol dralall g5

GSiall 4 Y1 0 g0l ae fAaalal) ¢t Sl ATall g o 505l 8 s pa elnall 335 e gl st (S
lge) @l g Pnp@aaup.edu s SI 3 5 04 2510972 LSt 1488 4523 -04 2418888 -iila ¢ AUl
25/11/2020. G 5all ( slay V1 ) ags (sa

s alaadl

el sl sy Gl g T (yoa y pall 2l 4o Py el (3 10 pe ansi 4

oSl il 5 971272020 (el )ass Cre 4l de L) Pl (o g Gilelaall ol a2 g HAl 2

Ll il gill ol 3 ) gall e g diliadl) Lol Ly e L Loy il gl s Judtiy (LY59) sl 3
) ' _).LAA.“ eu.a.:; 3..11.4.5_3

bl el s sl Jil A jle e daalall 4

bl e gy o e DeY agu, 5

LS 3! Ay jall daalall daiin 500 J3A e il 18l g o 30l 5 31l I Akl e oMLY SIS, 6
Www.aaup.edu . iyl e

. . ,.-_-.,__,.M,.,.‘..;'._..V..‘M...‘q
"- v L
|‘~1 S 3 ‘E
| Tla ailelll 5,00a [}
1l siiliallg PREAL a::t-.:e ;
o ! PNQCURZMENT AND PURCH l
R R PR T MR ]

PPD-P03-R05 | 2 [ 25/07/2018 |

Page 3 of 14



Tender T5/2020.21 AAUP

sllaall wl Cilanladl) g Lo g ) (2)

figiwlﬂyicﬁjm@yambhjﬁn 232 olill ol VI elUnall i 00 )Li) psen e 4
Al gl el ffg_:.eusqm_-\,x;uﬁquuymdJLa.J\tn?ﬁﬁr_Jiaﬁ

(AAUP) JLaia¥l 485 ja¥1 iy jall Aaaladl” 1) ey Claadll g Loy pill o3a 3 2

Lat e Slaiia s o) Al olnell Aol AL oS ol sy 3

(VAT) Rl 2l Ay pom ol 3 Lay il puall pvand Sl (9 09) Lol o 4

A A gl St 4 5 2 0 L peall 5l sradll aad cilales pily 5l o jladl a3l 5
o)l ddee s

Lally anilly il Sy JE e A slhadl iy jladl es el Jaids ol e 6
Gl Sl g Clial all Jgan L 3sl sl 8 il g

ol sl 2 5 e L gy (90) e J5 Y 5l J gaiall 3 jle desiadl el O ol sy 7

el (e (%10) Jolad Cuay AaLiTY) &G (e g s DA 385 n S s 503l ] jLall S .8
hal jola Guaa el Ohald 3 Aldall il saa) e 5 0l 4S5 ANS JSa de dasy
M e Ayl dadlall

(AAUP) 4 Gy 4ild il aul &2 2l e gl e Ml s ALK i e Al adlial Calds 13).Q
Ay )

g saal U284t 4 Ll Sl g ey palodt 5 3l die e adigill el adlidl Galis 131 .10
ALY elaall J gan il 5 S fa by e&dl@ﬁ@%@cﬂh%ﬁjégjud‘
P A8 (e sy 5 481 At Analally ki 35 5 4 Dl g 3l 5 sl 358 Jany clly
ple Baal daaladl Cilelae

Anadall Gy diall lay 5 e U yd Gilla ) ale deal 2l elall 3855 e 5 alliall Calas 131 11
ol 5 dga & i daaladl (a8 pilia el i85 L o Ja ol 20l Cpia of pUnall J o S 5 y0lias
0= %15 Ll Gl sVl iy b (o ailial Jany g duuilial A&kl g da g pdll g e e

(\PHOCUREMENT AND PURCHASING !
 \ CEFARTMENT

|
|
|
|
l \ e —— . i

[_PPD-PO3-R05 | 2 [ 25/07/2018 ]

Page 4 of 14




Tender T5/2020.21 AAUP

Tl gl G5l oy e 3l el gl i) gy & 2 sl JlaSind ey 3awil) s AN St 13

i A )

el G e IS (3l ) elaall i S il e 14

B3akell Jlac Y1 e (e 305 0 gy IS e (%0.1) @l gy alidal 2 @ elhaall e ooy a5l 15
A G S (o 5 ) Limsal) ladall (e coilal il 038 il 2 (ALY sh 2anall i gl e

Sl (o elall Aab dale 42 (AAUP) o LS ol o1y O3 ellaadl el (AAUP) J 322 16
Ot Y 0553 0 0099 Ll sl (g padl iy ol S i 8 0 Ll ) ol 09 |y g yall
S (AAUP) e i ¥ 5 4 e s e el ol 5 ld ol L) £ sa M1 6 Gall € Ll
D e dle e gl dgale il 3l

wasary elhaadl Gl 8 dndll 4l clial ol Ll e 4o wali claall @il e 17
38l ClaS) J gaa s aall LSl

e Jyanll 990 el 38 jal e a4l JS o Alask Gy Jola of ellaall 8 & HLiall 5500y 18
S8 sl T 5 21Ty (AAUP) G5 sin JalS, BlisiaYl ga (AAUP) (3¢ ol o)

sl o 4,85 Al 5 Il Galil (e ailial) 5iS e Y1 a4, el dul ) xie 19
slasind 5 a5 Ly (o) gl y & il daadly 2 sladll o 51,1 PR (8 45 5a g e laal) il AL
i) o3 (any §f (S allll dia je

w2yl andl ae o HAKK saadll 20 gall g Fe U 2ay 0 53 A @Bl f g el JiiS Y 20

Johaadl Lny o 5L Y (e gl Sy ) 5 48yl cilioal gall Jglas isad ciny 21

_J@dﬁwﬁ‘ﬂwomiduﬁﬁ@wﬁ, B
(R saa) 43 g gty s AV A,y A5 POy (Alall g Al ) o pe Al cay

Saled S o oot RSyl 5 g 55 38 o sl i (5l g A el s
SN I (el

nch sk s, S,
e vt ik vl sshned ot e ¢

H
v
i

. .'.'xL'a' iy |g ‘djlg-u‘ ﬂra’t:e \
- \\sxoCURZMENT AND PURCHA ,:
“\ LEPARTMENT :
‘ sy e aiiBRTAVER HYIIRINY Breet v ,

s—

T, S

wrgiainy

[ PPD-PO3-R05 | 2 [ 25/07/2018 ]

Page 5 of 14




Tender T5/2020.21 AAUP

(3)
a—dall A&, )k

Ao sllaall YUY ani i o Algdll a3 5 sl 5 3 ) 530 (e Lags (90) S

....La_,_ua.q]lg .n,|g..ul n_,..‘l:a :
N\oxoCURZMENT AND PURCHASING
' CEPARTMENY

[ PPD-P03-R05 | 2 | 25/07/2018 |

Page 6 of 14



Tender T5/2020.21

AAUP

H ik | AP

Educational Equipment for the Mechatronics Laboratories

Laboratory Name

Training equipment

Price

Total

1 | Thermo-fluid laboratory
(111213020)

HEAT EXCHANGER SERVICE
MODULE - TD360 - BASE UNIT

JACKETED VESSEL AND COIL
- TD360D

SHELL AND TUBE HEAT EXCHANGER -
TD360C

PLATE HEAT EXCHANGER -
TD360B

CONCENTRIC TUBE HEAT EXCHANGER
- TD360A

FORCED CONVECTION HEAT
TRANSFER - TD1

HEAT TRANSFER
EXPERIMENT BASE UNIT - TD1002

LINEAR HEAT CONDUCTION
EXPERIMENT - TD1002A

CONDUCTIVITY OF LIQUIDS AND GASES -
TD1002D

WATER TO AIR HEAT
EXCHANGERS - TD1007

FLOW PROCESS TRAINING SYSTEM -
TE3300/03

TEMPERATURE PROCESS TRAINING
SYSTEM -
TE3300/05

SATURATED STEAM - THE MARCET
BOILER - TD1006

Thermal Power Plant with Steam Engine
Trainer -
TD1050
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#
Laboratory Name Training equipment Price Total
15 TEMPERATURE MEASUREMENT AND
CALIBRATION - TD400
16 Fundamentals of temperature measurement -
WL 202
17 Flow meter trainer - HM 500
18 Level control trainer - RT 512
19 Flow control trainer - RT 522
20 Temperature control trainer
- RT 542
21 pH value control trainer - RT
552
22 Flow control demonstration unit - RT 624
23 | Applied dynamics FREE AND FORCED CONVECTION
and applications EXPERIMENT
laboratory - TD1005
(111214040)
24 PRESSURE PROCESS TRAINING SYSTEM
- TE3300/02
25 LEVEL PROCESS TRAINING
SYSTEM - TE3300/04
26 PROCESS CONTROL STUDY
STATION - TE37
27 Variable Speed Series and Parallel Pumps -
H53V
28 Series and Parallel Pumps -
H52
29 FRANCIS TURBINE - H18
30 PELTON TURBINE - H19
31 HYDRAULIC RAM PUMP - H31
32 CENTRIFUGAL PUMP TEST
SET - H47
33 TWO-STAGE (SERIES AND PARALLEL)
PUMPS - H83
34 Variable Speed Series and
Parallel Pumps - DS-PAT- 10747
35 Pelton Turbine - DS-PAT-
10750
36 | Mechatronics ¥ o s ™

laboratory |

PLC TRAINER - CE123 ("
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#
Laboratory Name Training equipment Price Total
(111214060)

37 PLC PROCESS - CE111

38 PROCESS TRAINER - CE117

39 COMPUTER CONTROL SYSTEM - TE3300/06

- SOFTWARE
40 DISTRIBUTED CONTROL SYSTEM -
TE37DCS -
SOFTWARE
41 REFRIGERATION CYCLE - EC1500V
42 HUMIDITY MEASUREMENT -
TE6
43 Principles of industrial sensors - I1A 120
44 Strain gauge training system
- FL 100
45 Calibrating a pressure sensor - 1A 110
46 | Mechatronics Maintenance of valves and fittings and actuators
laboratory | - RT 395
47 Pump and valves and fittings
test stand - RT 396

48 Test stand for control valves
- RT 390

49 Training system: fundamentals of hydraulics -
RT 700

50 Hydraulic servo system - RT 710

51 Training system: pneumatics, electro-

pneumatics and PLC - RT
770
52 Training system: flow control, HSI - RT 020
53 Training system: pressure
control, HSI - RT 030
54 Training system: temperature control, HSI - RT
040
55 Training system: speed
control, HSI - RT 050
56 Training system: position control, HSI - RT 060
57 Level control demonstration
unit - RT 614
58 Pressure control I T e T T
demonstration unit - RT 634 | :’/’f{‘c }
! NS fj
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Tender T5/2020.21 AAUP

#
Laboratory Name Training equipment Price Total
59 Temperature control demonstration unit - RT
644
60 Flow / level control demonstration unit - RT 674
61 Pressure control trainer - RT 532
62 | Mechatronics Advanced HVAC & R Trainer
laboratory I - EC1550V
(111215040)
63 COOLING TOWERS - EC1000V
64 TWO-STAGE COMPRESSOR
TEST SET - GT103
65 DIGITAL PRESSURE INDICATOR - GT103A -
ANCILLARY
66 IDEAL GASES - BOYLE'S LAW
- TD1000
67 IDEAL GASES - GAY- LUSSAC'S LAW -
TD1001
68 | Mechatronics EXPANSION OF A PERFECT GAS - TD1004V
laboratory I
69 Process automation training
system - RT 450 Complete
70 Computer integrated manufacturing and
handling system - IA 520
71 PLC application: materials
handling process - IA 210
72 PLC application: mixing process - RT 800
73 Control of four variables from process
engineering -
RT 578
74 Control systems and fault finding - RT 580
75 Process control engineering
experimental plant - RT 590
76 SentiBotics Kit
READY-TO-USE ROBOTICS DEVELOPMENT
KIT
77 Al-Starter
78 Dobot Magician Robotic Arm — Complete set
79 Basic Al Kit for Dobot Magician
!’—--_ =T et
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&
Laboratory Name Training equipment Price Total
80 Robot Vision Kit
81 ALPHA MINI HUMANOID EDUCATIONAL
ROBOT
82 VIPR - Configurable Compact Indoor

Autonomous
Platform - TP-301-002

Digital Servo Trainer

DC Modular Servo System

AC Modular Servo System MS150A

110914150 CONTR [Digital Pendulum
OL SYSTEMS - -
LAB Magnetic Levitation Control
The Twin Rotor System
Pneumatic Servo
Hydraulic Servo
Total
P T e e A
o fc “E-
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110914150 CONTROL SYSTEMS LAB - EQUIPMENT AND FACILITIES

Digital Servo Trainer

<+ Open and closed-loop speed and

position control.

Demonstrates both Analogue and

Digital control techniques

Built-in PC based instrumentation

On-board square and triangle waveform generator
Independent single, two-term, or full PID control
Absolute position & incremental speed& position encoders
Continuous analogue position and

velocity feedback signals

Linear or PWM motor drive

*
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DC Modular Servo System

* Motor speed characteristics

DC error channel

Deadband & step response

Velocity feedback

Analysis of simple position control with speed response
Position response

Closed loop frequency response

Identification of motor time constants

Identification of velocity error constant Kv

*, 7
L X

7
°o

L/
.0

L)

-,
0.0

Frequency and transient response

Measurement of following error

Stability considerations & the use of lead, lag and combined networks

Tachogenerator feedback and its effects on system performance including acceleration feedback
Linearisation of systems

AC Modular Servo System MS150A

**  Motor characteristics

AC tachogenerator

Motor speed control

Characteristics of 2-phase motors P

osition control systems

Importance of phasing on torque

Simple speed control and speed performance

» 7 - - . - )
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Compensation using the adjustable notch filter

P

*

Notch filter design

*,
0.0

Frequency selective characteristics for the elimination of noise and harmonics

53

*

Analysis of carrier systems Frequency transformation for compensator techniques

>

L)
*

Principles and measurement of compensation unit characteristics T e,

* @

*

*

Instability Reduction in steady following error { i
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Effects of gain and damping
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< Synchro link and the demodulator

Digital Pendulum

o

* Pendulum Description
Equations of motion
Nonlinear model Linear models
Model identification Static friction compensation
Real time PID control of cart position
Real-time swing-up control Inverted pendulum control of swingup mode
Use of the MATLAB system identification toolbox
Crane linear model identification Inverted pendulum linear model
Pendulum set-up control
Plant control
PID controller PID control of cart model position
Inverted pendulum stabilization
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* Crane control Combined control techniques

Magnetic Levitation Control

% New and innovative form of Magnetic Levitation phenomenon.

% A hollow steel sphere is suspended in space with visually appealing results and convenient time constants.

*  Both analogue and digital control solutions are implemented.

% Convenient sockets on the enclosure panel allow for quick changes of analogue controller gain and
compensation components.

% The equipment is self-contained in analogue mode, with built-in power supply.

* In the digital mode the system operates within a MATLAB environment which allows the system parameters
to be determined and the system to be modeled.

% The digital controller can be used to run the hardware and the actual control performance can be seen and
analysed.

X Additional student generated control algorithms may be tested through SIMULINK.

The Twin Rotor System
<* Demonstrates the principles of a non-linear MIMO system with significant cross-coupling.

% Its behavior resembles a helicopter but the angle of attack of the rotors is fixed and the aerodynamic
forces are controlled by varyin g the speeds of the motors.

*« Significant cross-coupling is observed between the actions of the rotors, with each rotor influencing both
angle positions.

** The MATLAB software allows the student to design and test stabilizing controllers with independent
control applied to each co-ordinate of the system.

Pneumatic Servo

»

** Widely used in today’s manufacturing industries.
** Position, speed and pressure control.

-

% Motor control with speed control in single and both direction.

Hydraulic Servo
% Widely used in today’s manufacturing industries.

% Position, speed and pressure control.
“* Motor control with speed control in single and both directions T o T M’it
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