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1. Instrumentation and Measurements Lab
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1 1 Instrumentation and Measurements Lab
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\ Y 8 The Lab Comprising the Following:

Lab Main Interface Unit Built-in Power Supply

Minimum Technical Specifications Required (like or

better than):
DC Fixed Output voltages: 3.3V, 5V, + 15V, -

15V

32-bit processor or Higher o

Storage memory for measurements e

16-bit digital signal input /output e

4 Analog differential amplifier inputs with 10 e
MHz bandwidth

100 M Sample bandwidth or Higher e

2 Analog inputs for current measurement e
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Must include overcurrent-protection up to 5 A
8 relays 24v dc for fault trouble shooting
WLAN/WiFi interface to enable Student to use
Tablet.
USB interface
Include Multi-colored LEDs for displaying status e
Set of Measurement accessories, and leads e
Interactive Software with Minimum Technical e
Specifications
Interactive experiment set-ups —
Measurements and graphics can be saved —
within the experiment instructions by means
of drag and drop
Virtual instruments should be started directly —
from the experiment instruction pages
themselves
Questions with feedback and evaluation —
logic for checking student progress
Print-compatible document for printing of —
experiment instructions with solutions
Include all measuring and Control —
instrumentation to run the Experiments
Online update for new versions must be —
available for unlimited period.
PC Core i7, DVD+/-RW, 16GB RAM, 1TB Hard
Disk Drive, Mouse, Keyboard, Monitor (19")
LED
Visual Instruments with Realtime Measurement
and Control via pc Include at least:
2 x Voltmeter
2 x Ammeter
Power meter: 100 mV to 50 V
8 relays Virtual Instrument e
Multimeter o
2 and 4-channel oscilloscope: band width 210 e
MHz, XY and XT modes, cursor function
Spectrum Analyzer o
Bode-Plotter e
Adjustable DC voltage: 0-10V e
Function generator: 0.5 Hz-5MHz, 0-10V, e
sine, square, triangular
Arbitrary generator e
Pulse generator e
VI with 16 digital input/outputs. Display modes: e
binary, hex, decimal and octal numerals
Three-phase power supply VI: 0 - 150 Hz, 0 - e
14 Vrms, 2A
Adjustable DC power supply VI: 3x (-20 V- o
+20V), 2A
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Three-phase power supply VI with additional
phase-shift and clock rate adjustment
Differential amplifier e

Characteristic plotter e

Temperature measuring instrument e
Binary encoder e

Resolver e

Hall encoder e

Moving iron instrument e

Electricity meter o

RLC instrument e

Bridge calibration e

2 4 Measurement of electrical variables Training

Kit (Works with Lab Main Interface Unit)

Includes Interactive Courseware cover below o
experiments and works with Main Interface
Unit

The Kit Should cover the following Training

Objective:

Principles of measuring instruments —

Familiarization with difference between —
deflection and bridge methods

Familiarization with difference between digital —
and analog methods

Familiarization with difference between moving —
core and moving coil galvanometers

Principles of electrodynamic measuring —
instruments

Extending measuring ranges for currentand —
voltage measurement

Understanding the principles of power —
measurement

Measuring effective, apparent and reactive —
power

Principles of power factor measurement —

Measuring power factors —

Fundamentals of measuring work —

Measuring electrical work —

Understanding the principles of frequency —
measurement

3 4 Force, Torque, Temperature and Pressure

Measurement Training Kit (Works with Lab

Main Interface Unit)

Includes Interactive Courseware cover below e
experiments and works with Main Interface
Unit
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The Kit Should cover the following Training

Objective:

Study of calibration of instrument amplifier —

Introduction to circuits for temperature —
measurement

Linearization of a Wheatstone bridge —

Conducting listing of possible sources of error —
in temperature measurements

Study of the principles and characteristics of —
various temperature sensors: NTC, Pt 100,
KTY, thermocouple

Recording the characteristics for various —
electrical temperature sensors: NTC, Pt 100,
KTY, thermocouple

Familiarization with methods of linearizing non- —
linear characteristics

Familiarization with the term piezo-electricity —

Familiarization with the function and —
characteristics of pressure sensors, piezo-
electric, inductive and resistive

Recording characteristics for absolute and —
differential pressure sensors

Study of the principle of force measurement —
using strain gauges

Study of the function and characteristics of —
strain gauges

Recording characteristics for strain gauges on —
a bending bar and torsion rod

Measuring forces on a bending bar and torsion —
rod

Investigation of the effect of the measuring —
circuit such as: full bridge, half bridge and
quarter bridge

Angle, Speed and Displacement Measurement

Training Kit (Works with Lab Main Interface

Unit)

Includes Interactive Courseware cover below e
experiments and works with Main Interface
Unit

The Kit Should cover the following Training

Objective:

Familiarization with methods for measuring —
displacement, angle and speed

Study of the operation and characteristics of —
sensors for displacement, angle and speed
measurement
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Study of calibration of circuits for measuring —
displacement by inductive and capacitive
means

Familiarization with the design of inductive and —
capacitive displacement measurement sensors

Familiarization with derivation of —
characteristics for inductive and capacitive
displacement sensors experimentally

Study of the design and operation of optical —
encoders for measuring the position of rotating
shafts

Conducting displacement measurement: —
Incremental, Binary and Gray code encoders
experimentally

Study of the design of Hall sensors —

Explanation of the operation of Hall sensors for —
measuring position of rotating shafts with the
aid of experimental measurement

Determination of speed using Hall sensors —
experimentally

Familiarization with the principle for measuring —
angle of a rotating shaft using a resolver

Study of calibration of resolver amplifier —

Investigation of the principle of position —
measurement experimentally using a resolver

Recording characteristics for position —
measurement using a resolver circuit

5 4 Measurement techniques and bridges Training
Kit (Works with Lab Main Interface Unit)

Includes Interactive Courseware cover below .
experiments and works with Main Interface
Unit

The Kit Should cover the following Training

Objective:

Familiarization with difference between —
deflection and offset methods

Study of how bridges are used for —
measurement

Conducting resistance and impedance —
measurement using a Wheatstone bridge

Use of Maxwell-Wien bridges —

Conducting capacitance measurement usinga —
Wien bridge

Study application of impedance measurement —

Conducting RLC measurements —

Familiarization with usage of criteria for —
selecting appropriate measuring range
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2. Pneumatic and Hydraulic and Industrial Sensors Lab
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Pneumatic and Hydraulic Lab
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The Lab Comprising the Following:
Student Vertical Workbench for Pneumatics & Electro-

Pneumatics Training Set

Minimum Technical Specifications Required (like or better

than):

e Aluminum profile plate: Double Side working.

e Mobile Trolley with wheels

o Construction and easily setup the system according to
the circumstances

e Mounting bar for fixing electric devices Aluminum
profile plate

o Drawers Unit with lock-key

e All Components Must be one Touch Clamp

Silent Air Compressor 24L, 8 bar
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2 1 Basic Pneumatic Training Set

The Set Should Cover the Following Training Objectives:

— Physical principles of pneumatic control system

— Production and distribution of compressed air

— Structure and characteristics of pneumatic cylinders

— Calculation basic parameters

— Function and use of pneumatic control valves

— Recognizing and drawing of pneumatic symbols

— Drawing of pneumatic circuit diagrams according to
standard

— Regulation and measurement of pressure

— Direct and indirect actuation

— Speed control circuits: Meter-in, Meter-out

— Use of quick exhaust valves

— Pneumatic logic controls

— Representation of motion sequences and operating
status

— Pneumatic sequence controls

— Pressure-dependent controls with pressure sequence
valves

— Position-dependent controls with limit switch valves

— Time-dependent controls with time delay valves

— Trouble-shooting in pneumatic control system

— Safety regulations of the pneumatic system

Minimum Technical Specifications Required (like or better

than):

e Service Unit contains Air filter, lubricator, regulating

valve and shut-off valve

e Air distributor with Output: 8 ports at least

o Single-acting cylinder Max pressure:10 bar, Stroke 2
40mm

e Double-acting cylinder with cushion with Stroke =
100mm Qty. (2)

e Pressure sequence valve with Pressure range: 1.5~8
bar

e Pressure regulating valve: 0~12 bar with Pressure
gauge attached

¢ One-way flow control valve, 0-120 I/min at least Qty.
(4)

¢ Quick exhaust valve 0~10 bar

e Pressure gauge 0~12 bar, Bourdon tube Qty. (2)
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e Time delay valve (Normally closed) , 0~8 bar

o Time delay valve (Normally Open) , 0~8 bar

e 3/2-way push-button valve (Normally closed) Qty. (2)

e 3/2-way push-button valve (Normally open)

e 5/2-way selector switch valve

e 3/2-way selector switch valve (N/C)

e 3/2-way air-act, spring-return valve (N/C)

e 5/2-way air-act, spring-return valve, Max Pressure: 10
bar

e 5/2-way air-act, air-return valve, Max Pressure: 10 bar
with pilot return Qty. (4)

e 3/2-way limit switch valve (N/C) Qty (4)

e 3/2-way idle return limit switch valve (N/C) Qty. (2)

e AND valve Pressure range:1~10 bar Qty. (2)

¢ OR valve Pressure range: 0~10 bar Qty. (2)

e Set of Spare parts

e T-connector Qty. (5)

e Plastic hose (20m)

e Experimental Manual

o Set of Magnetic symbol

e Origin (Europe-USA-Japan-Korea)

3 1 | — Electro-Pneumatic Training Set

The Set Should Cover the Following Training Objectives:

— Physical principles of electrical systems and
pneumatics

— Function and use of electro-pneumatic components

— Recognizing and drawing of electro-pneumatic
symbols

— Representation of motion sequences and operating
status

— Drawing of pneumatic and electrical circuit diagrams

— Direct and indirect manual controls

— Direct and indirect position-dependent controls

— Logical AND/OR function of switch-on signals

— Representing motion sequences and switching states

— Constructing control systems using relays

— Electrical latching circuits

— Application and function of 3/2 and 5/2-way solenoid
valves

— Analyzing circuits
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— Function and application of limit switches

— End-position monitoring using electronic proximity
sensors

— Realizing oscillating movement

— Time-dependent controls with timer relays

— Using pressure switches

— Troubleshooting simple electro-pneumatic circuits

Minimum Technical Specifications Required (like or better

than):

e Service Unit contains Air filter, lubricator, regulating

valve and shut-off valve

e Air distributor with Output: 8 ports at least

e Single-acting cylinder Max pressure:10 bar, Stroke:
40mm-50mm

¢ Double-acting cylinder with cushion with Stroke: 100
mm- 120 mm Qty. (2)

e T-connector Qty. (10)

e One-way flow control valve, Qty. (4)

e 3/2-way single solenoid valve (N/C), Max Pressure 10
bar

e 5/2-way single solenoid valve, Max Pressure 210 bar
Qty. (2)

e 5/2-way double solenoid valve Qty. (2)

e Pressure switch: 0.5~10 bar

¢ Push-button switch set (3-fold)

e Relay unit (3-fold) Qty. (2)

o Digital Time relay Unit, Delay time: 1-99 sec

¢ Digital electrical Counter with Counter pulse: 20 ms

e Lamp and buzzer unit

¢ Inductive sensor

e Capacitive sensor

e Optical sensor

o Electric limit switch left actuated with roller Qty. (2)

e Electric limit switch right actuated with roller Qty. (2)

e Plastic hose (10M)

e Cable set
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e Power supply: DC 24V, 5A with Short-circuit and
overload protection

¢ Manual

¢ Magnetic symbol

e Cable Hanger

e Origin (Europe-USA-Japan-Korea)

4 1 Student Vertical Workbench for Hydraulic and Electro-
Hydraulic Training Set
Minimum Technical Specifications Required (like or better

than):

e Aluminum profile plate: Double Side working

¢ Mobile trolley with wheels

e Construction and easily setup the system according to
the circumstances

e Mounting bar for fixing electric devices Aluminium
profile plate

e Drawers Unit with lock-key

e All Components Must be one Touch Clamp

e Origin (Europe-USA-Japan-Korea)

5 1 Hydraulic Training Set

The Set Should Cover the Following Training Objectives:

— Application of hydraulics

— Physical principles of hydraulic

— Hydraulic symbols and standards

— Types and properties of hydraulics fluids

— Measurement and calculation the characteristic curve
of a hydraulic pump

— Measurement of the characteristic curve of a pressure
relief valve

— Characteristic curve of a flow control valve

— Flow control valves, directional control valves, non-
return valve

— Measurement of times and pressures during
advancing and retracting of a cylinder

— Calculations of force and speed

— Basic circuits with single and double acting cylinders

— Difference between pressure relief valves and
pressure regulators

— Using 4/3-way valves with different mid-positions

— Using the flow control valve in adjusting the speed
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— Design and operation of a differential circuit
— Use of pilot operated non-return valves
— Commissioning and maintenance hydraulic system

Minimum Technical Specifications Required (like or better

than):

o Stainless steel Oil tray with press punching hole

e Hydraulic power unit pump 1.5 kW at least with flow
rate:3 I/min

e Overload protector unit with Thermal relay, LED display

o Transparent Flow Measurer Unit: 22L with flow limit
sensor and hand valve

o Weight 9kg coated

e Double-acting cylinder, Cylinder stroke: 2200 mm

e Hydraulic motor with tow way directional Operation,
RPM = 1900

e Transparent double-acting cylinder, Stroke: 2150 mm

e 4/2- way hand lever valve

e 4/3- way hand lever valve (ABT connected)

e 4/3- way hand lever valve (PT connected)

o Pressure relief valve (directly actuated) Qty. (2)

o Pressure relief valve (pilot actuated)

e Counter balancing valve Max pressure: 120 bar

e 3-way pressure reducing valve

e Shut-off valve

e Flow control valve

¢ One-way flow control valve

e Flow control valve (pressure compensative)

e Check valve (1bar) Qty. (3)

o Pilot actuated check valve, Max Pressure: 2100 bar

o Pressure gauge Qty. (3)

e Pressure gauge with distributor 4 port Qty. (2)

e T connector Qty. (2)

e Accumulator 0.5L, Max pressure 2100 bar

e Hydraulic Hose 1500mm Qty. (2)

e Hydraulic Hose 1000mm Qty. (6)

e Hydraulic Hose 600mm Qty. (10)
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e Hydraulic hose hanger

e Pressure remover

e Manual

e Set of Magnetic symbol

Origin (Europe-USA-Japan-Korea)

6 1 Electro-Hydraulic Training Set

The Set Should Cover the Following Training Objectives:

— Function of electrical pushbuttons switches and limit
switches

— Function and use of hydraulic solenoid valves

— Design and mode of operation of a relay

— Recognizing and reading of electrical and hydraulic
diagrams

— Design, construction and operation of basic circuits

— Selecting solenoid valves according to the technical
control

— requirements

— Using and designing of basic logic functions

— Direct and indirect control of actuators

— Explaining and designing an electric latching circuit

— Electrically a locking of signals in a relay control
system

— Manual and automatic operation

— Interlocking circuits

— Rapid traverse circuits

— Using of a pressure switch

— Fault finding in electro-hydraulic control system

Minimum Technical Specifications Required (like or better

than):

o Stainless steel Oil tray with press punching hole

e Hydraulic power unit pump 1.5 kW at least with flow
rate:3 I/min

e Overload protector unit with Thermal relay, LED display

o Transparent Flow Measurer Unit: 2L with flow limit
sensor and hand valve

e Transparent double-acting cylinder, Stroke=150 mm

e Double-acting cylinder, Cylinder stroke = 200 mm

o Weight 9kg coated

e Hydraulic motor with tow-way directional Operation,
RPM: 1950
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e Pressure relief valve (directly actuated) Qty. (2)

¢ One-way flow control valve Qty. (2)

e Flow control valve (pressure compensative)

e Check valve (1bar)

¢ Pilot actuated check valve, Max Pressure: 120 bar

e Pressure gauge Qty. (3)

e Pressure gauge with distributor 4 port Qty. (2)

e T connector Qty. (2)

¢ Hydraulic Hose 1500mm Qty. (2)

e Hydraulic Hose 1000mm Qty. (4)

e Hydraulic Hose 600mm Qty. (8)

e Hydraulic hose hanger

e Pressure remover

e 3/2-way solenoid valve

e 4/2-way solenoid valve

e 4/2-way double solenoid valve

e 4/3-way double solenoid valve (PABT blocked)

e 4/3-way double solenoid valve (PT connected)

e Power supply: DC 24V, 5A with Short-circuit and
overload protection

e Pressure switch

e Push-button switch set (3-fold)

e Lamp and buzzer unit

e Relay unit (3-fold) Qty. (2)

o Digital Time relay Unit, Delay time: 1-99 sec

o Electric limit switch left actuated with roller Qty. (2)

o Electric limit switch right actuated with roller Qty. (2)

¢ Inductive sensor

e Capacitive sensor

e Optical sensor

e Cable set

e Manual

o Set of Magnetic symbol

e Cable Hanger

e Origin (Europe-USA-Japan-Korea)
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7 1 Servo and proportional hydraulics Training Set

The Set Should Cover the Following Training Objectives:

— Function and characteristics of proportional solenoid,

— Characteristics of the proportional pressure relief
valve

— Characteristics of the 4/3-way proportional valve

— Characteristics and function of the proportional
amplifier

— Basic circuits with proportional directional control and
pressure valves

— Setting the basic current, step current and maximum
current

— Setting ramp times

— Measurements and calculations:

— Measuring of pressure, volumetric flow and time

— Designing and commissioning control systems

— Controlling pressure and speed

— Getting to know the various pressure control system

— Calculating the flow for proportional directional control
valves

— Load-independent feed speed

— Fault finding of the proportional hydraulic control
system

— Determining the necessary signal transmitters

— Designing the electric signal control system

— Structuring and commissioning the proportional
hydraulic control system

— Construction and function of hydraulic components for
load compensation

— Function of electronic modules for the adaption of
sensor signals

— Time-dependent control system with hydraulic motor

— Speed control of cylinders without limit switch

— Determining characteristics curves and characteristics
of different sensors

— Creating characteristic curves for displacement,
pressure and temperature sensors

— Measuring displacement, time, pressure and
temperature

— Further signal processing of analogue signals

— Controlling pressure, speed, acceleration, delay and
position

— Designing and commissioning proportional hydraulic
control systems

— Implementing oscillating movements for a cylinder
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Minimum Technical Specifications Required (like or better

than):

o Student Workbench for Servo and proportional Training
Set
— Aluminium profile plate: 21200 x 750 mm at least
— Groove for quick fix of aluminium profiles
components
— Construction and easily setup the system according
to the circumstances
— Mounting bar for fixing electric devices Aluminium
profile plate
— Drawers Unit with lock-key
— All Components Must be one Touch Clamp
o Stainless steel Oil tray with press punching hole

e Hydraulic power unit pump 21.5 kw with flow rate: 23
I/min, Tank: 220 L

e Overload protector unit with Thermal relay, LED display

e Transparent Flow Measurer Unit :2L with flow limit
sensor and hand valve

e Hydraulic distributor with Pressure Range 0 ~120 bar,
6 couplings for distribution

e Double-acting cylinder, Cylinder stroke: 200 mm

e Hydraulic motor with tow way directional Operation,
RPM: 21800

e Pressure relief valve (directly actuated)

e Flow control valve

e One-way flow control valve

e T connector Qty. (2)

e Pressure gauge Qty. (2)

e Pressure gauge with distributor 4 port Qty. (2)

e Hydraulic Hose 1500mm Qty. (2)

e Hydraulic Hose 1000mm Qty. (4)

e Hydraulic Hose 600mm Qty. (10)

¢ Hydraulic Hose hanger

e Pressure remover

e 4/2-way solenoid valve

e Shut-off valve

o Status controller with Indicating range: -10 V ~+10 V,
Speed factor Kx : 0~100ms
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e 4/3-way servo control valve directly with magnetic
linear motor

o Weight test unit

o Weight, 5 kg Qty (2)

e Relay unit (3-fold)

¢ Digital Time relay Unit, Delay time: 1-99 sec

e Push-button switch set (3-fold)

e Lamp and buzzer unit

¢ Inductive sensor

e Capacitive sensor

e Optical sensor

o Electric limit switch left actuated with roller

o Electric limit switch right actuated with roller

e Cable set

o Power supply: DC 24V, 5A with Short-circuit and
overload protection

e Double-acting cylinder with Stroke: 200 mm

e Set point control module, Output: -10 V ~ +10 V

¢ Proportional amplifier with Set point range: +10 V DC

e Comparator module with 2 independent comparators

e Linear potentiometer with power 13 ~ 30 V DC,
Register: 10KQ

¢ Linear potentiometer guide

e Proportional pressure relief valve

e 4/3-way proportional control valve (directly actuated)

e Pressure filter

e Pressure compensation valve

e PID module

e Measuring display unit

e Pressure sensor 0 ~ 100bar

e Temperature sensor: 0 ~ 100 °C

e Cable hanger

e Origin (Europe-USA-Japan-Korea)

8 1 Proximity, Distance, displacement, Force, Pressure
and Temperature sensors Training System
(All Sensors Must be Modular with one touch Clamp)
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The System Should Cover the Following Training

Objectives:
— Feature of proximity sensor and reed switch

— Response curve of inductive sensor

— Types and applications of optical sensors

— Response feature of capacitive sensor

— Application of ultrasonic sensor

— Practice of rotary unit and counter unit

— Speed measuring with penetrative sensor

— Analysis of technology data

— Electrical wiring

— Composing control circuit

— Configuration and calibration of sensor

— Actual example in real field

— Usage of distance and displacement sensor

— Distance measurement using inductive sensor, optical
sensor and ultrasonic sensor

— Active and passive sensor

— Usage and feature of spindle drive

— Geared motor and displacement sensor control

— Usage of analog sensor

— Feature of analogue ultrasonic sensor

— Material detection and position check using analogue
inductive sensor

— Speed and position detection using rotary encoder

— Motor control with position transducer

— Color separation with analogue optical sensor

— Measurement reporting

— Analysis of sensor testing

— Practical measurement

— Features of strain gauge, load cell, pressure and
temperature sensor

— Force measurement with strain gauge

— Usage of industrial load cell

— Pneumatic and electrical wiring of pressure sensor

— Temperature measurement with temperature sensor
and controller

— Measurement and signal converting with bridge circuit

— Understanding of ampilifier circuit (OP AMP)

— Quarter, Half and Full Bridge circuit

— Friction force measurement with a pneumatic cylinder

— Pressure switch adjusting and hysteresis
measurement

— Air tank leakage test

— Measurement technology and data recording

— Measurement initialization
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— Measurement analysis

Each System Comprising The Following:
Minimum Technical Specifications Required (like or better

than):

1. Student Profile Plate Workstation for Sensors training

set

Set of objects for Sensors tests.

Graph paper pad

Position slide

Measuring scale

Optic fiber with separated brackets Qty. (2)
Optic fiber with a bracket

Lamp & buzzer unit

G PSP (L (i

Counter unit

-
o

. Magnetic proximity sensor Module

-
-

. Through-beam sensor, transmitter Module

-
N

. Optical fiber sensor Module Qty. (2)

-
w

. Retro-reflective optical sensor Module

-
H

. Through-beam sensor, receiver Module

-
(3}

. Magnetic reed switch Module

-
(=2]

. Rotary unit

-—
~

. Diffuse optical sensor Module

-
=]

. Diffuse optical sensor (M18) Module

-
o

. Reflector unit

N
o

. Inductive sensor Module (M12), flush type

N
-

. Inductive sensor Module (M18), flush type

N
N

. Inductive proximity sensor Module (M18), non-flush
type

23. Inductive sensor Module (M30), 2-wire type

24. Capacitive sensor Module (M18)

25. Cable set

26. Power supply: DC 24V, 5A with Short-circuit and

overload protection

27. Vernier caliper

28. Bending bar

29. Spindle drive unit (ball screw)
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30. Motor control unit

31. Analog optical sensor Module

32. Linear potentiometer

33. Analog ultrasonic sensor Module
34. Analog inductive sensor Module
35. Proximity sensor (magnetic) Module Qty. (2)
36. Temperature sensor and controller Module
37. Vernier caliper for fixing

38. Rotary encoder Module

39. Middle plate

40. High position adapter

41. Base unit (spindle drive)

42. Geared motor

43. Reflector set

44. Assembly profile-I

45. Set of weights

46. Analog terminal

47. Assembly profile-L

48. Set of weights (circular type)

49. Strain gauge Module

50. Load cell Module

51. Bridge amplifier Module

52. Double acting cylinder

53. Air Service unit

54. Air distributor

55. 3/2-way push-button valve (Normally close)
56. One-way flow control valve

57. Air tank

58. Plastic hose (30M)

59. Pressure switch

60. Analog pressure sensor

61. Silent Air Compressor 24L, 8 bar.
62. Origin (Europe-USA-Japan-Korea)
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1 1 Incubator
Minimum Technical Specifications Required (Like or better than):
e CAPACITY: 150 L
e Temperature range from ambient temperature to 60°C.
e  Microcomputer PID control system
e Programmable design set 10 segments 99 cycles
e Integrated type refrigeration system with multiplex protection, safe running,
and energy saving unit
e Air duct design ensures precise temperature and better uniformity Air flow
refresh device
e LCD digital display enables users to monitor the chamber temperature at
any given time.
e Stainless steel inner chamber with adjustable shelf
e Refrigeration system uses a refrigerant that does not contain
chlorofluorocarbons
e Auto-defrosting function
e Ability to set operating time of heater.
o Safety: Over temperature alarm function and Recovery from power failure
for parameter memory and date
e Internal: high quality stainless steel chamber with adjustable shelf
e Easy cleaning and optimal airflow.
Technical data:
e Capacity: 150 L
e Temperature range :0 to 60°C
e Accuracy: £ 0.5°C
e Ambient temperature :0 to 60°C
e Temperature fluctuation: £ 0.5°C
e Temperature uniformity: + 1°C
e _Temperature resolution: 0.1°C
e Timer range: 0 to 9999 min
e Number of shelves: 3 pcs
e Power: 1000 W
2 1 Autoclave

Minimum Technical Specifications Required (Like or better than):
e This Autoclave is vertical type with top loading sterilizer
e High-quality 75 liters Sterilizing Electric stainless steel
e Composed of stainless-steel body with two stainless steel sterilizing
baskets
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o Safety features: Auto power cut in case of water shortage, Safe door lock
system, Automatic shutdown with beep sound as sterilization completes
and Auto protection against over temperature and pressure

e Uses electric heating or direct heating by immersing copper tubes of
heating elements

e Dual scale numerical pressure gauge indicate pressure

Technical data:

Capacity :75 L

Sterilization Temperature :134 °C

Sterilization Pressure :0.22 MPa

Chamber Dimension (® x D) :400 x 600 mm

Timer Range: 0 - 60 min

Number of sterilizing baskets :2

Microscope with camera
Minimum Technical Specifications Required (Like or better than):
e Head Type: Binocular (Siedentopf)
¢ Inclination: 30°
e 360° rotating
¢ Interpupillary distance (mm): ¢A-75
e Condenser: Abbe condenser N.A.1.25, with iris diaphragm, and height
adjustment knob
o Eyepieces Field number (mm) :18
e Magnification: 40X-)1++X
e Objective lenses:195 Achromatic objectives 4x, 10x, 40x (Spring), 100x
(Spring, oil)
e Stage Type: Double layer
e Moving mechanism: Rack and pinion
e Stage size: 115 x 125 mm
e Moving range (mm) :76x52
e Focusing System Type: Coaxial coarse & fine focusing knob, coarse
e focusing range 20 mm
o fine focusing graduation 0.002 mm
e lllumination Type: 3W LED
e Brightness control: Manual
e Power Supply for Transmitted Illlumination Type: External
e Microscope connector: Jack, 2.1 mm
e Input voltage: 220 V, 50Hz
e Include Digital Eyepiece 3 MP (digital camera)

Horizontal Laminar air flow cabinet
Minimum Technical Specifications Required (Like or better than):
e Interior space made of high-quality 304 stainless steel.
e External: Cold rolled steel with anti- bacteria power coating.
e LCD screen.
e two sources of electricity in the interior
e Interior illumination (led lamp).
e Equipped with air fan with controlling the air speed.
e Equipped with UV lamp
Technical data:
Internal dimension 1200 x 500 x 570 mm
Work surface height 750 mm
Display LCD
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Airflow velocity Average of 0.3 to 0.5 m/s

Material work table 304 stainless steel

Side and Front windows 5 mm toughened glass, anti UV
Pre- filter Polyester fiber, washable

HEPA Filter 99.999% efficiency at 0.3 um

Front window Motorized

Max opening 430 mm

llluminating lamp LED lamp 12 W x 1

UV Lamp 30 W x 1 Emission of 253.7 nanometer
Waterproof socket Two, total load < 500 W

5 20 Gas Flame Gun
Minimum Technical Specifications Required (Like or better than):
Material: Stainless steel and plastic

6 20 ELISA Microplate reader
Minimum Technical Specifications Required (Like or better than):
e 7-inch TFT LCD Display
e High precision and accurate results
e Equipped with Software
¢ includes a linear shaking function that allows precise sample control with 3
variable speeds
e Can store up to 1200 results
e Malfunction alarm system

Technical Parameters:

N A Vertical 8 optical channels
Channel
Plate Type 96-well microplate
Wavelength 400~750nm
Range
Wavelength <2 nm
Accuracy
Wavelength £ 003A
Precision B 1
Wavelength
>
Linearity e
Wavelength
<0.5% at 2.0 OD
Repeatability SOF 280
Wavelength .
<
Stability <10.005Abs/10min
Standard 4 wavelengths of 405,
Filter 450, 492, 630nm
Reading Range 0.000 to 4.000Abs
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Reading Speed

5s single wavelength

Resolution 0.001Abs

Measurement 0.001 to 2.500 Abs

Range

Measurement 6 to 10 sec for 96 well plate

Speed

Photogetne 0.000 to 3.500Abs

Range

IBAS <1% or + 0.001Abs

Accuracy

Shaking Linear (slow, medium and high
mode)

Light Source Monochromatic LED

Light Source Life

More than 100000 h

Detection Method

Absorbance

Detector

Silicon Photodiode

Detection Modes

Comprehensive Qualitative and
Quantitative Data-Evaluation with
Cut-Offs, Curve-Fits and
Transformation Formulas

Programs 55 user programs
Power . 80 W

Consumption

Power Supply AC100~240V, 50/60Hz

Domestic Fermentation Machine, 5 L

Minimum Technical Specifications Required (Like or better than):

Fermentation Machine, 5 L Mass Fermentor with Moisture Control and
Temperature of 28-65 ° C, 24-Hour Timer, 304 Stainless Steel Lining.
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Irrigation Lab
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Complete Irrigation Unit (Drip & Sprinkler System)

* Field coverage: 4200 m? minimum

* Main pipeline: PVC, diameter 63 mm, pressure rating 6 bar
» Sub-main pipeline: PVC, diameter 50 mm, pressure rating 6
bar

* Lateral pipes: PE, diameter 16—25 mm, 4—6 bar operating
pressure

* Drippers: 4-8 L/h, pressure-compensating

* Sprinklers: full-circle and part-circle, throw radius 6—-12 m

* Filters: screen type 150 mesh + sand filter 150 L capacity

* Pressure regulators: 1-3 bar adjustable

* Fertigation unit: proportional dosing, max 10 L/h

» Smart controller: 8—16 zones, programmable via app/PC,
automatic start/stop

* Soil sensors: 10—-60 cm depth, volumetric moisture +3%
accuracy, temperature £0.5°C

* Flow meters: digital, 0-50 m?h, £1% accuracy

* Pump: 2 HP, flow 20 m3/h, head 30 m, energy efficiency 270%
 Data logging: 10,000 records, cloud sync, Wi-Fi/GSM

» Power supply: 220V AC, solar option available

* Preferred Origin: Korea / Japan / USA / Europe

Drippers & Sprinklers Evaluation Unit

* Flow range: 2-16 L/h for drippers, 0.5-5 m3h for sprinklers

* Pressure range: 1-6 bar

* Pressure sensors: 0-10 bar, accuracy +0.01 bar

* Electronic control: PLC with touch display 7-inch

» Data acquisition: 1000 samples/sec, USB export

« Test stand: adjustable height 0.5—-2 m, supports multiple nozzle
sizes

* Preferred Origin: Korea / Japan / USA / Europe
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3 1 Integrated Weather Station

* Air temperature: —40 to +60°C, £0.3°C

* Relative humidity: 0-100%, +2% RH

* Wind speed: 0-60 m/s, £0.5 m/s

* Wind direction: 0-360°, +3°

* Solar radiation: 0—2000 W/m?, £5%

* Rain gauge: 0-500 mm/hr, tipping bucket +1%
« Data logger: 32 GB, sampling every 1-60 min
» Connectivity: GSM, Wi-Fi, cloud storage

* Power: 12V DC, solar panel 50 W

* Preferred Origin: USA / Europe

4 2 Total Station

» Angular accuracy: 2” (seconds)

* Distance measurement: 1.5 m—3 km, £(2 mm + 2 ppm)
» Magnification: 30x optical telescope

» Communication: Bluetooth 5.0, USB

* Battery: 12V, 8 hours continuous use

» Environmental: IP54 dust/water resistance

* Preferred Origin: Japan / Korea

5 2 Automatic Level

* Accuracy: £1.5 mm/km double-run leveling
» Magnification: 32x

» Compensator range: +15’

» Operating temp: —20 to +50°C

» Weight: <1.5 kg

* Preferred Origin: Japan / Korea

6 2 GPS RTK Device

* Horizontal accuracy: +2 cm

* Vertical accuracy: £3 cm

* GNSS: GPS, GLONASS, Galileo, BeiDou

» Data update rate: 1 Hz to 20 Hz

* Communication: UHF 410-470 MHz, 1-10 km range
* Battery: 12 hours operation, Li-ion rechargeable

* Preferred Origin: Japan / Europe

7 1 WatchDog 2000 Irrigation Monitoring Station

* Soil moisture range: 0—100% volumetric, +3% accuracy
» Depth sensors: 10, 20, 30, 40, 60 cm

« Rainfall: 0-100 mm/hr, 2%

» Wireless transmission: 2 km line-of-sight

* Solar-powered, battery backup 24 hours

» Automatic irrigation trigger: up to 4 valves, 2” solenoid

* Preferred Origin: USA

8 1 Portable Chlorophyll Meter
* Measurement range: 0—100 SPAD units, £1 unit
* Memory: 2000 readings
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« Battery: 3.7 V Li-ion, 10 hours continuous- Interface: USB data
export
* Preferred Origin: Japan / USA

Soil Moisture Tester

* Measurement range: 0-50% volumetric, +2%
* Depth probe: 0—60 cm, adjustable

» Sampling rate: 1 sec per measurement

« Battery: 12 V rechargeable, portable

* Preferred Origin: Korea / Europe

Smart Data Logger

* Channels: 16-32, analog & digital

* Accuracy: £0.1% FS

« Storage: 128 GB internal, cloud sync

» Connectivity: Wi-Fi, GSM, Ethernet, Bluetooth
» Sampling rate: 1 Hz—1 kHz

* Preferred Origin: Europe / USA

Portable pH Meter (0—14 pH, +0.01, LCD, rechargeable)

Portable EC/TDS Meter (up to 20,000 uS/cm, waterproof, LED
screen)

Security Monitoring System:

» Cameras: 4-8, 1080p, night vision 30 m
» Motion detection: sensitivity adjustable

* Alerts: email, SMS, mobile push

» Storage: 2 TB HDD + cloud backup

* Integration: Lab network, remote access
* Preferred Origin: Europe / Local

Data Analysis & Cloud System

* Analytical software: irrigation optimization, historical trend
analysis

» Max supported devices: 50

« Visualization: charts, heat maps, reports

 Security: multi-user login, role-based access

» Backup: daily automatic cloud backup

* Preferred Origin: USA / Europe
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The Lab Comprising the Following:
Industrial PLC Training System

The System Should cover the following Training Objectives:
— Knowledge of how to work with SIMATIC TIA Portal

programming software

— Performing hardware configuration and planning

— Investigation of data types

— Creating statement lists

— Familiarization with programming languages STL, LAD and
SFC

— Conducting programming of binary operations and word
operations

— Conducting programming of counters and time markers,

comparison and arithmetic functions
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Learning about program structure, invoking sub-routings
Learning about starting operations and testing

Study of diagnostic functions

Fundamentals to step sequence programming with plenty of
exercises

Study of step sequence programming

Conducting programming of traffic lights

Familiarization with process automation of a system with three
tanks

Familiarization with state machine and step sequence
programming

Study of timer programming

Conducting programming of data blocks

Familiarization with usage of a closed-loop control module

Minimum Technical Specifications Required (like or better than):

Programmable logic controllers (PLC) unit

— SIMATIC S7-1200 with CPU 1215C DC/DC/DC or
equivalent

— Integrated power supply

— 77 programmable graphic color touch screen with
PROFINET interface, can be programmed by WinCC or
equivalent

— Emergency (shut-down loop) Sockets

— Main/load memory: 50 KB/2MB

— Programming language: STEP 7 or equivalent

— Total remnant data area: 2048 bytes

— Interface: Ethernet and ProfiNet interface

— Integrated inputs / outputs

— AI/AO: 2/2 (0 to 0.10 V) via 4mm safety sockets

— DI/DO: 14/10 (DC 24 V) via 4mm safety sockets

— 14x latching pushbuttons for simulating digital inputs

— potentiometer for simulating analog inputs

— sub-D sockets (9-pin/25-pin) for connecting mechatronic

systems
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— Real-time clock

e Software bundle:

— STEP 7 Professional V17 (TIA-Portal) or equivalent
— STEP 7 Professional 2010 v5.5 or equivalent

e |Interactive Software for PLC training system

— Should include the following simulation projects:
1) transport crane
2) Road works traffic lights
3) Container filling plant
4) Conveyor belt
5) Three-story lift
6) Star-delta starting circuit
7) Dual 7-segment display
8) Automatic room temperature control
— Interactive experiment set-ups
— Measurements and graphics should be saved within the
experiment instructions by means of drag-and-drop
— Should include Questions with feedback and evaluation
logic for checking student progress
— The ability to print experiment instructions with solutions
e Panel mounting frame to accommodate the training panels
e PC Corei7, 16GB RAM, 1TB Hard Disk Drive, Mouse,
Keyboard, Monitor (19”) LED

Open & Closed Loop Control Training System

The System Should Cover the Following Training Objectives:

— Principles of open- and closed-loop control

— Familiarization with design and function of continuous and
discontinuous controllers

— Study of temperature control using switching and continuous
controllers

— Familiarization with speed control for a 4-quadrant drive
system

— Study of position control along a linear axis

— Familiarization with design of lighting control for a room

— Measurement of the response of control loops over time:
recording of step response

— Investigation of control response of various continuous
controllers
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— Learning about parameter setting and 35ptimization of control
loops

— Familiarization with control system response to changes in
reference and disturbance variables

— Investigation of closed control loops

Minimum Technical Specifications Required (like or better than):
e Temperature, level, position, speed and light control loops with
inputs for switching through disturbance variables
e P, |, and D controllers with capability of having them arbitrarily
combined and have independently configurable parameters
e 2-position controller and 3-position controller which can be
configured, with adjustable switching hysteresis
e Analog PID controller that can be adjusted
¢ Main Interface Unit Built-in Power Supply:
= DC Fixed Output voltages: 3.3V, 5V, + 15V, -15V
= 32-bit processor or Higher
= Storage memory for measurements
» 16-bit digital signal input /output
= 4 Analog differential amplifier inputs with 10 MHz
bandwidth
= 100 Msample bandwidth or Higher
= 2 Analog inputs for current measurement
= Must include overcurrent protection up to 5 A
= 8 relays 24v dc for fault troubleshooting
=  WLAN/WiFi interface to enable Students to use Tablets.
= USB interface
= Include Multi-coloured LEDs for displaying status
¢ Interactive Software with Minimum Technical Specifications
— Interactive experiment set-ups
— Measurements and graphics can be saved within the
experiment instructions by means of drag and drop
— Virtual instruments should be started directly from the
experiment instruction pages themselves
— Questions with feedback and evaluation logic for checking
student progress
— Print-compatible document for printing of experiment
instructions with solutions
— Include all measuring and Control instrumentation to run
the Experiments
— Online update for new versions must be available for
unlimited period
e PC Corei7, 16GB RAM, 1TB Hard Disk Drive, Mouse,
Keyboard, Monitor (19”) LED
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Visual Instruments with Realtime Measurement and Control via pc

Include at least:

e 2 x Voltmeter

e 2 x Ammeter

e Power meter: 100 mV to 50 V

o 8 relays Virtual Instrument

o Multimeter

e 2 and 4-channel oscilloscope: bandwidth 210 MHz, XY and XT
modes, cursor function

e Spectrum Analyzer

o Bode-Plotter

e Adjustable DC voltage: 0 — 10 V

¢ Function generator: 0.5 Hz — 5 MHz, 0 — 10 V, sine, square,
triangular

e Arbitrary generator

e Pulse generator

o VI with 16 digital inputs/outputs. Display modes: binary, hex,
decimal and octal numerals

e Virtual instruments for analysis and optimization of control
loops

3 2 Force, Torque, Temperature, Pressure Angle, Speed and
Displacement Measurement Interactive Training system
The System Comprising the following:
1 1. Lab Main Interface Unit Built-in Power Supply

Minimum Technical Specifications Required (like or better than):
e DC Fixed Output voltages: 3.3V, 5V, + 15V, -15V
e 32-bit processor or Higher
e Storage memory for measurements
o 16-bit digital signal input /output
¢ 4 Analog differential amplifier inputs with 10 MHz bandwidth
¢ 100 Msample bandwidth or Higher
e 2 Analog inputs for current measurement
e Must include overcurrent-protection up to 5 A
o 8 relays 24v dc for fault trouble shooting
o WLAN/WiFi interface to enable Student to use Tablet.
o USB interface
¢ Include Multi-coloured LEDs for displaying status
o Set of Measurement accessories, and leads
¢ Interactive Software with Minimum Technical Specifications
— Interactive experiment set-ups
— Measurements and graphics can be saved within the
experiment instructions by means of drag and drop
— Virtual instruments should be started directly from the
experiment instruction pages themselves
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— Questions with feedback and evaluation logic for checking
student progress

— Print-compatible document for printing of experiment
instructions with solutions

— Include all measuring and Control instrumentation to run
the Experiments

— Online update for new versions must be available for
unlimited period.

e PC Corei7, 16GB RAM, 1TB Hard Disk Drive, Mouse,
Keyboard, Monitor (19”) LED

Visual Instruments with Realtime Measurement and Control via pc

Include at least:

e 2 x Voltmeter

o 2 xAmmeter

e Power meter: 100 mV to 50 V

e 8relays Virtual Instrument

o Multimeter

e 2 and 4-channel oscilloscope: bandwidth 210 MHz, XY and XT
modes, cursor function

e Spectrum Analyzer

¢ Bode-Plotter

e Adjustable DC voltage: 0 — 10 V

e Function generator: 0.5 Hz — 5 MHz, 0 — 10V, sine, square,
triangular

e Arbitrary generator

e Pulse generator

o VI with 16 digital inputs/outputs. Display modes: binary, hex,
decimal and octal numerals

o Virtual instruments for analysis and optimization of control
loops

o Differential amplifier

e Characteristic plotter

e Temperature measuring instrument

e Binary encoder

e Resolver

e Hall encoder

2. Force, Torque, Temperature and Pressure Measurement
Training Kit (Works with Lab Main Interface Unit)

Includes Interactive Courseware cover below experiments and
works with Main Interface Unit

The Kit Should cover the following Training Obijective:
— Study of calibration of instrument amplifier
— Introduction to circuits for temperature measurement
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Linearization of a Wheatstone bridge

Conducting listing of possible sources of error in temperature
measurements

Study of the principles and characteristics of various
temperature sensors: NTC, Pt 100, KTY, thermocouple
Recording the characteristics for various electrical
temperature sensors: NTC, Pt 100, KTY, thermocouple
Familiarization with methods of linearizing non-linear
characteristics

Familiarization with the term piezo-electricity

Familiarization with the function and characteristics of
pressure sensors, piezo-electric, inductive and resistive
Recording characteristics for absolute and differential
pressure sensors

Study of the principle of force measurement using strain
gauges

Study of the function and characteristics of strain gauges
Recording characteristics for strain gauges on a bending bar
and torsion rod

Measuring forces on a bending bar and torsion rod
Investigation of the effect of the measuring circuit such as: full
bridge, half bridge and quarter bridge

3. Angle, Speed and Displacement Measurement Training Kit
Includes Interactive Courseware cover below experiments and
works with Main Interface Unit

The Kit Should cover the following Training Objective:

Familiarization with methods for measuring displacement,
angle and speed

Study of the operation and characteristics of sensors for
displacement, angle and speed measurement

Study of calibration of circuits for measuring displacement by
inductive and capacitive means

Familiarization with the design of inductive and capacitive
displacement measurement sensors

Familiarization with derivation of characteristics for inductive
and capacitive displacement sensors experimentally

Study of the design and operation of optical encoders for
measuring the position of rotating shafts

Conducting displacement measurement: Incremental, Binary
and Gray code encoders experimentally

Study of the design of Hall sensors

Explanation of the operation of Hall sensors for measuring
position of rotating shafts with the aid of experimental
measurement

Determination of speed using Hall sensors experimentally
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— Familiarization with the principle for measuring angle of a
rotating shaft using a resolver

— Study of calibration of resolver amplifier

— Investigation of the principle of position measurement
experimentally using a resolver

— Recording characteristics for position measurement using a
resolver circuit

4 2 Contactor circuits Training System

The System Should Cover the Following Training Contents

— Contactor circuit with latching relay

— Contactor circuit with latching relay & fault indication

— Contactor circuit with latched fault indication

— Contactor circuit with time-delay relay (delayed drop out)

— Contactor circuit with time-delay relay (delayed pull on)

— Pulsed contactor circuit

— Reversing contactor control with contactor interlock

— Reversing contactor control with contactor and button
interlock

— Limit control with mechanical end-limit and reversing switches

— Manual Star-delta circuit

— Automatic star-delta circuit

— Automatic star-delta reversing circuit

— Pole changing circuit for two speeds (Dahlander)

— Pole changing circuit for two speeds (motor with two isolated
windings)

The System Comprising the following:

1 1. Basic module with power feed unit and 2-line circuit

breakers

Minimum Technical Specification Required Like or Better Than:

e Line circuit breaker, 3-pole

e Line circuit breaker, single-pole

e 2x Voltage dividers

e DIN rail, 330mm

1 2. Contactor circuits DIN rail components Set consist of:

Minimum Technical Specification Required Like or Better Than:

e Motor protection switch, 0.7...1.1A

e Motor protection switch, 1.4...2A

e 3x Latched push-button switches, 1 NO/1 NC

e 3x Latched push-button switches, 1 NO/1 NC, with indicator
lamp

o Set of three indicator lamps, green

¢ 8x Main contactors, 4-pole

e 6x Auxiliary contactors, 2 NO/2 NC
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e 2x Auxiliary contactor block, 2 NO/2 NC

o Remote pulse switch, 1 change-over contact
o Time-delay relay, delayed drop-out, 1.5....30s
o Time-delay relay, delayed pull-on, 1.5....30s
o Multi-function relay

3. Switch and push-button Unit for contactor controls
Minimum Technical Specification Required Like or Better Than:
¢ 1 Emergency shut-down button, 2 x normally closed contacts
e 4 Push-buttons, TINO/1NC contact, black

¢ Manual-automatic switch

e Manual-automatic key switch

¢ Indicator light, red, 230VDC

e Indicator light, green 230V DC

¢ Indicator light, yellow, 230V DC

¢ Indicator light, white, 230VDC

¢ Nominal voltage 230V DC

¢ Inputs and outputs via 4-mm safety sockets

4. Protection and switch-off functions DIN rail components
Set

Minimum Technical Specification Required Like or Better Than:
o ELCB (earth leakage circuit breaker), 2-pole

e ELCB, 4-pole

e ELCB auxiliary contact, 1 NO/1 NC

e Motor protection switch 2.8 — 4A

e Motor protection aux. contact, 1 NO/1 NC

e Under-voltage release

e Open-circuit shunt release

e 4x End-limit switch

e day time switch

e 4x System housings for mounting C-profile rails

e Load socket

5. Operating and consumer measurements DIN rail
components Set

Minimum Technical Specification Required Like or Better Than:
o Digital voltmeter

o Digital ammeter

o Digital frequency meter

o AC electricity meter

e Three-phase meter

e Operating time meter

e Measuring point selector

6. Universal Multimeter
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Minimum Technical Specification Required Like or Better Than:

o 3%-digit multimeter; resolution: +3,100 digits

¢ Measurement classification CATII-1000V

¢ Voltage and current measuring ranges: 30mV-1000V DC, 3V-
1000V AC; 3mA-16A DC; 30mA-10AAC

e Resistance ranges: 300hm-30Mohm

¢ Continuity and diode testing

e Protection against high currents in the mA range

o Display with bar chart and backlighting

¢ Includes protective sleeve, measuring leads, spare fuse, 9V
battery, calibration certificate

~

. Three-phase motor, squirrel-cage 690/400V, 50 Hz

8. Three-phase asynchronous motor, Dahlander:
1400/2800rpm

9. Three-phase asynchronous motor, two separate
windings:1400/2900 rpm

10. Three-phase Power Supply

Minimum Technical Specification Required Like or Better Than:

e Power supply for AC and three-phase.

e Specially designed for use with electrical machines.

e Outputs: Three phase: L1, L2, L3, N from 4-mm safety sockets

e Should include motor protection switch adjustable from 6.5 to
15A

e Should include under voltage trip

e Should include safety cut-out

e Power connection: 3x 220/400V, 50/60Hz

11. Interactive Software for three-phase contactor circuits

Minimum Technical Specifications Required (like or better than):

o |Interactive experiment set-ups

o Measurements and graphics shoul1d be saved within the
experiment instructions by means of drag and drop

¢ Should include questions with feedback and evaluation logic
for checking student progress

¢ Should include the ability of Printing experiment instructions
with solutions

12. Set of 4mm safety cable (50 pcs at least)

13. Panel mounting frame to accommodate training panels
14. PC Core i7, 16GB RAM, 1TB Hard Disk Drive, Mouse,
Keyboard, Monitor (19”) LED
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6. Agricultural Tractors & Machinery Workshop
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Tillage Machine Testing Loop

Description: Complete testing system for agricultural tillage
machines, including soil panel and control units.

* Application: Designed for testing ploughs, harrows, and
cultivators under simulated field conditions.

+ Soil Panel: Minimum dimensions 3 x 5 meters, adjustable
moisture and density, equipped with sensors for soil resistance
and traction force.

* Control and Measurement Units: Electronic control system,
digital interface, data recording for draft force, tillage depth, speed,
and power consumption; data transfer via USB/Ethernet.

« Structure: Heavy-duty steel frame with anti-corrosion coating,
safety system with emergency stops switches.

» Accessories: Power cable, data analysis software, operation and
maintenance manual.

» Power Supply: 220—240 V, 50 Hz.

Self-Propelled Reciprocating Mower

Description: Self-propelled agricultural mower for cutting grass
and forage in research or field applications.

* Type: Self-propelled reciprocating mower.

* Engine Power: Minimum 5—7 HP, petrol or diesel engine.

« Cutting System: Dual reciprocating blades with cutting width not
less than 90-120 cm.

« Starting System: Manual or electric start.

* Drive System: Rear-wheel drive with agricultural-grade rubber
tires.

* Cutting Height: Adjustable from 3 to 10 cm.

* Fuel Tank Capacity: Minimum 3 liters.

* Working Capacity: Minimum 0.3-0.5 acre/hour.

» Accessories: Blade guard, basic tool kit, operation and
maintenance manual.

La il el 2 drals — Gilaslal) & — saal) Call & A

Ayat Eissa




aLall 5 deliall L 5l 55 40K

e e i) Qe 2 Lals

kel aail olia) clabucal) aladic) Item Qty. Description
Byl i) Aagl) Cha gl
(j\)h-“ ‘d,j.\}ﬁ.“ 3 :\Sﬂ\ ‘}w‘ A.‘,i )
3 1 Backpack Sprayer

Description: Manually operated backpack sprayer for pesticide
and fertilizer field testing.

» Tank Capacity: Minimum 16 liters.

» Tank Material: High-density polyethylene (HDPE), chemical
resistant.

* Pump Type: Manual piston or diaphragm pump (metal or
reinforced plastic).

* Hose Length: Minimum 1.2 meters with brass or stainless-steel
nozzle.

* Spray Lance: Extendable up to 80 cm.

* Nozzle Type: Adjustable — fine mist or direct jet.

» Harness: Padded and ergonomically designed shoulder straps.
» Accessories: Spare gasket set, internal filter, user and
maintenance manual.
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