Annexure -IV
TECHNICAL SPECIFICATION FOR INSTRUMENTATION LAB
	SL No
	Description
	Quantity

	1.
	Modular Automation Production System 6

STATION 1: DISTRIBUTION STATION

Aluminium Profile Plate of dimension 400x700mm for mounting all pneumatic & other components to the modules.  A Mobile trolley which can fit the aluminium profile plate (400x700mm) is provided.  All electrical and electronic items shall be housed in the bottom of the trolley below the platform

Dispensing Module: The work piece is dispensed from the stacking

Rotary Pick and Place(RPP) Module: The rotary arm picks up the work piece from the station and places it in the next station for testing operations

I/O Terminal is provided on the operating console with plug in wires

Operating console with cycle Start/Stop, emergency stop buttons are provided for easy control.

Power Supply Unit with

Input Voltage: 115/230V

Output Voltage: 24V DC

Output Current:  4.5A with short circuit protection

Fully wired & Programmed PLC Unit is provided with

a)  Siemens PLC, b)  RS232 Comm. Cable, c) PLC Programming Software

Service Unit:  FRL Unit

Technical Literature: Exercise Manual - Training Document for Distribution Station

Reference manual

Accessories:

1.  1 Unit Ethernet Cable

2.  1 Unit Work piece (21 pieces) for assembly. Work piece is cylindrical bottle

STATION 2: TESTING STATION

Aluminium Profile Plate of dimension 400x700mm for mounting all pneumatic & other components to the modules.  A Mobile trolley which can fit the aluminium profile plate (400x700mm) is provided.  All electrical and electronic items shall be housed in the bottom of the trolley below the platform. 

Sensing Module - To identify the nature of Work piece. 

An inductive sensor is used to identify the metal and a Capacitive sensor is used to identify non metal.

Height Measuring Module - To measure the height of the work piece using an LVDT. The measured value is processed by a PLC.  Maximum height between measurement: 50mm.

Rejection Module: It is used to reject the work piece.

Conveyor Module: Transfers the work piece from LVDT module to RPP module.

RPP Module: The rotary arm picks up the work piece from the station and places it in the next station

I/O Terminal is provided on the operating console with plug-in wires.

Operating console with cycle Start/Stop, emergency stop buttons are provided for easy control.

Power Supply Unit with

Input Voltage: 115/230V

Output Voltage: 24V DC

Output Current:  4.5A with short circuit protection

Fully wired & Programmed PLC Unit is provided with

a)  Siemens PLC

b)  RS232 Comm. Cable

c) PLC Programming Software

Service Unit:  FRL Unit

Technical Literature:

Exercise Manual - Training Document for Testing Station. Reference Manual

Accessories: 1.  1 Unit Ethernet Cable

STATION 3. PROCESSING STATION

Aluminium Profile Plate of dimension 400x700mm for mounting all pneumatic & other components to the modules.  A Mobile trolley which can fit the aluminium profile plate (400x700mm) is provided.  All electrical and electronic items shall be housed in the bottom of the trolley below the platform

Rotary Indexing Module: 6 Station Rotary Indexing Table for holding Workpiece. Capacitive sensor for detecting the presence of Workpiece is provided.

Filling Module 1:  The Filling of the bottle with coloured beads is executed here.

Filling Module 2:  The Filling of the bottle with coloured beads is executed here. 

Inspection Module - This verifies the presence of a bead in the cylinder. Option- Vision Inspection System can be ordered.

Rotary Pick & Place Module 1:  It is used to reject the unfilled bottles after inspection.

Rotary Pick & Place Module 2: It is used to transfer the workpiece to the next station.

I/O Terminal is provided on the operating console with plug-in wires

Operating console with cycle Start/Stop, emergency stop buttons are provided for easy control.

Power Supply Unit with

Input Voltage: 115/230V

Output Voltage: 24V DC

Output Current:  4.5A with short circuit protection

Fully wired & Programmed PLC Unit is provided with

a)  Siemens PLC

b)  RS232 Comm. Cable

c) PLC Programming Software

Service Unit:  FRL Unit

Technical Literature:

Exercise Manual - Training Document for Processing Station

Reference Manual

Accessories: 

1. 1 Unit Ethernet Cable

COMMON FOR STATION 4 & 5: 

Transfer Module and Shuttle Arm: This unit consists of a base and a shuttle arm which carries forward the workpiece to 4 positions. The first position is the workpiece receiving station; the shuttle arm next carries it to the Colour detection station, followed by Capping station and RPP station.

STATION 4: COLOUR DETECTION STATION

Aluminium Profile Plate of dimension 400x700mm for mounting all pneumatic & other components to the modules.  A Mobile trolley which can fit the aluminium profile plate (400x700mm) is provided.  All electrical and electronic items shall be housed in the bottom of the trolley below the platform.

Colour Detecting Module: Colour sensor detects the colour of the filled material. Depending on the colour of the filled material signal is sent to the XY Palletizer to arrange the test piece accordingly. 

Shuttle Conveyor Module:  Stepper motor is used move the shuttle to different positions as described above.
STATION 5: ASSEMBLY STATION

Aluminium Profile Plate of dimension 400x700mm for mounting all pneumatic & other components to the modules.  A Mobile trolley which can fit the aluminium profile plate (400x700mm) is provided.  All electrical and electronic items shall be housed in the bottom of the trolley below the platform

Capping Module: The bottle is capped after the colour detection module.

Rotary Pick & Place Module: The 2 axes rotary pick and place module is used to transfer the workpiece to the next station

Operating console with cycle Start/Stop, emergency stop buttons are provided for easy control.

Power Supply Unit with

Input Voltage: 115/230V

Output Voltage: 24V DC

Output Current:  4.5A with short circuit protection

Service Unit - FRL Unit

Fully wired & Programmed PLC Unit is provided with

a)  Siemens PLC

b)  RS232 Comm. Cable

c) PLC Programming Software

Technical literature

Reference manual, Exercise Manual- Training document for Assembly Station

Accessories:

1.  1 Unit Ethernet Cable

STATION 6: STORAGE MODULE 

Aluminium Profile Plate of dimension 400x700mm for mounting all pneumatic & other components to the modules.  A Mobile trolley which can fit the aluminium profile plate (400x700mm) is provided.  All electrical and electronic items shall be housed in the bottom of the trolley below the platform

Weighing Module: This module employees a load cell to weigh the bottle and depending on the weight of the bottle signal is sent to the XY Palletizer to arrange the test piece accordingly. 

 XY-Palletizer Module:  After weighing the assembled cylindrical bottle is palletized where the Palletizer gripper picks up the workpiece for storage. For positioning the workpiece in an array with 2 axis controller. Stepper motors drive the axes. Position control is achieved using these motors. The axes work on a gantry-axis manipulator concept.

I/O Terminal is provided on the operating console with plug-in wires

Operating console with cycle Start/Stop, emergency stop buttons are provided for easy control.

Power Supply Unit with

Input Voltage: 115/230V

Output Voltage: 24V DC

Output Current:  4.5A

with short circuit protection

Fully wired & Programmed PLC Unit is provided with

a) Siemens PLC

b)  RS232 Comm. Cable

c) PLC Programming Software

Service Unit:  FRL Unit

Technical Literature: Exercise Manual - Training Document for Palletizing Station, Reference Manual

Accessories:

1.  1 Unit Ethernet cable

STATION 7: 6 AXIS ARTICULATED BRAND NAMED ARISTRO 6XT ROBOT

Performance Features: 

Payload              : 2.5 Kgs

Tip Speed           : 0.2 Meters /sec

Repeatability      :  + / -  0.3mm

MECHANICAL:
Configuration      : Vertical Articulated Five-bar linkage

No. of Axes        : 6(3 axes waist-shoulder-elbow manipulator with           3 axes Roll-Pitch- Roll spherical wrist)          

Link 1              300 mm   

Link 2                400 mm

Vertical Height    400mm (450mm with controller box)

Joint Actuators   DC Servo geared motors 

Transmission     
Joint 1 :  Worm Wheel Drive

 Joint 2 & 3 : Ball screw

 Joint 4,5 & 6 : Belt Drive 

Gravity Compensation   : 100% (Non-back drivable ball screw)

Position Feedback       : Optical Encoder (HP 2 phase 500 ppr)

Gripper                         : Pneumatic

Joint Motion Manipulator

Waist : 300 degrees, Shoulder: 60 degrees, Elbow : 60 degrees

Wrist Roll : 330 degrees, Pitch: 330 degrees, Roll : 330 degrees

CONTROL / SOFTWARE
PC based Controller

PID Control algorithm

Support for 2 additional axes excluding gripper.

SENSORS (MANIPULATOR):
Datum Home sensors for each axis and software limits

Proximity home sensors.

CONTROL SOFTWARE:

 Specially developed Robot Programming Language

ACCESSORIES & INPUT / OUTPUT: 

2 servo axis each with 3 digital inputs and one output. 16 digital Inputs/Outputs (Optional)

POWER SUPPLY: 

230 V AC, 50/60 Hz  , (+5V @ 25A, 12V @ 8A)

2 YEARS 

Demonstration and sufficient training (free) to the faculty and the student will be given
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	2.
	Flow meter Trainer for Flow  measurement  using different Sensors &  following accessories

I) Rotameter with Transducer
II) Electromagnetic Flow Meter
III) Ultrasonic Flow Meter 

IV) Venturi Nozzle
V) Pitot Tube
VI) Orifice Plate Flow Meter with Transducer
Flow meter Trainer 

Learning Objectives / Experiments

together with different flow meters available as accessories

- different flow meters and their principles of operation

- calibration of different flow meters

- position dependency of flow meters

- plotting and comparison of pressure loss curves

Specification

[1] comparison and calibration of different flow meters

[2] water circuit with tank, pump and valve to adjust flow rate

[3] 2 measuring locations for vertical or horizontal installation of the flow meters under test

[4] electromagnetic flow rate sensor for reference measurement

[5] 1 differential pressure sensor and twin tube manometers for measurement of pressure losses

[6] DC voltage source to supply the flow meters with auxiliary power

[7] flow meters available as accessories

Technical Data

Tank: approx. 55L

Pump

- max. flow rate: approx. 225L/min

- max. head: approx. 11m

DC voltage source

- voltage: 24VDC

- current: 2,0A

Accuracy of electromagnetic flow rate sensor

- 0.5% of final value

Measuring ranges

- flow rate (reference): 0...4760L/h

- differential pressure sensor: 0...2bar

- twin tube manometers: 0...680mmWC

Along with the following accessories:

I) Rotameter with Transducer
II) Electromagnetic Flow Meter
Learning Objectives / Experiments

- familiarisation with the principle of operation
- flow measurement
- plotting a pressure loss curve
- comparison with other flow meters

Specifications:

[1] electromagnetic flow meter as accessory to flow meter trainer
[2] operates according to Faraday's Law of Induction
[3] display indicating flow rate
[4] connections to facilitate pressure loss measurement with the flow meter trainer
[5] connections to supply auxiliary power via the flow meter trainer
[6] vertical and horizontal installation possible

Technical data

Max. flow rate: 4760L/h
Auxiliary power: 24VDC
Pipe connections: DN 32

III) Ultrasonic Flow Meter
Learning Objectives / Experiments

- familiarisation with the principle of operation
- flow measurement
- plotting a pressure loss curve
- comparison with other flow meters

Specification

[1] ultrasonic flow meter as accessory for flow meter trainer
[2] operates according to principle of transit-time measurement
[3] display indicating flow rate
[4] connections to facilitate pressure loss measurement with the flow meter trainer
[5] battery to supply auxiliary power
[6] vertical and horizontal installation possible

 Technical Data

Measuring range: 35...7000L/h
Pipe connections: DN 32

IV) Venturi Nozzle
Learning Objectives / Experiments

- familiarisation with the principle of operation
  * Bernoulli's principle
  * continuity law
- flow rate measurement
- plotting a pressure loss curve 
- comparison with other flow meters

Specifications:

[1] venturi nozzle for flow rate measurement as accessory for trainer flow meter trainer
[2] operation based on the differential pressure method
[3] venturi nozzle with transparent front
[4] display of pressure drop for calculation of flow rate via flow meter trainer
[5] connections to facilitate pressure loss measurement with the flow meter trainer
[6] vertical and horizontal installation possible

Technical data:

Venturi nozzle
- cross-section upstream of constriction

  18,4x18,4mm 
- cross-section at constriction: 4,6x18,4mm
- material: PVC and PMMA 
Pipe connections: DN 32

V) Pitot Tube
Learning Objectives / Experiments

- familiarisation with the principle of operation
  * dynamic and static pressure
  * continuity law and Bernoulli's principle
- flow rate measurement
- plotting a pressure loss curve
- comparison with other flow meters

Specification

[1] Pitot tube for flow rate measurement as accessory for trainer flow meter trainer
[2] Calculation of flow rate obtained from difference between total pressure (pitot tube) and static pressure (vertical pipe)
[3] Display of pressure difference via flow meter trainer
[4] Connections to facilitate pressure loss measurement with the flow meter trainer
[5] Meter housing made from transparent material
[6] Vertical and horizontal installation possible

Technical Data

Pitot tube and vertical pipe
- material: brass
- inside diameter: approx. 2mm
Pipe connections: DN 32

VI) Orifice Plate Flow Meter with Transducer
Learning Objectives / Experiments

- familiarisation with the operating principle
  * continuity law and Bernoulli's principle
  * transducer with capacitive sensing element
- flow rate measurement
- plotting a pressure loss curve
- comparison with other flow meters

Specifications:

[1] orifice Plate Flow Meter with electronic differential pressure transducer for flow rate measurement as accessory for trainer flow meter trainer
[2] operation based on the differential pressure method
[3] display indicating differential pressure
[4] connections to facilitate pressure loss measurement with the flow meter trainer
[5] connections to supply auxiliary power via the flow meter trainer
[6] vertical and horizontal installation possible

Technical data

Orifice plate
- material: brass
- diameter: 18,5mm, with 45° chamfer
Transducer measuring range: 0...500mbar
Auxiliary power: 24VDC
Pipe connections: DN 32
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