Food Engg. & Tech.

:
CAT – ‘A’

1. DIFFERENTIAL SCANNING CALORIMETER (DSC) - 01

· Temperature range of 0˚C to 450 ˚C  or better

· System must have facilities to go down up to -80 Deg C.

· Heat Flux measurement principle is required

· Alumina coated aluminum furnace

· Required controlled heating rate is 0.01 to 100 ˚C/min or better

· The sample plate should be nickel chromium

· System must have an Integrated mass flow controller

· Two (dual), digital mass flow-controller 

· Thermocouple based, precisely-machined disc of Chromel alloy temperature sensors 

· Must have the ability to switch easily between cooling accessories; Chiller, Intracooler and  or any other portable cooing device

· Verification/ calibration standards 

· Must be Upgradable with at least 40 -position autosampler & RAMAN Spectrometer in future

· DSC Type: Single furnace

· Measurement principle: Heat flux

· Furnace material: Alumina coated aluminum

· Temperature sensors: Thermocouple based. Precisely-machined disc of Chromel alloy (90% Nickel / 10% Chromium)

· Isothermal Kinetics, Scanning Kinetics, Specific Heat and Purity software packages

Calorimetric Performance

· Dynamic range: ±175 mW

· Precision: ±0.1% 

· Indium height/width (mW/˚C): 8 (Indium melting peak height/width at half-height. 1 mg Indium, 10 ˚C/min, nitrogen purge. No mathematical treatment to the data or correction applied).Indium melting time (sec): 4 (From the onset of the indium melting peak to the peak maximum)

· Digital resolution: 0.02 μW (This is resolution of electronics).

Temperature Performance

· Range: -100 ˚C to 450 ˚C 

· Accuracy: ±0.1 ˚C

· Precision: ±0.02 ˚C

· Data points/sec: 10

· Controlled heating rates: 0.1 to 100 ˚C/min

· Accessories Through OEM manufacturer: Polyscience Or Julabo Chiller, Standard Sample Pan Crimper Press, Al Pans with covers pk/400 (No. 2).

· Local Accessories: Suitable PC, Printer, On line UPS with 30 min backup.

· Offer must be in technical & price format

· Compliance statement is must along with printer literature & specification Sheet.

The system should be suitable for analysis of food samples

2. DEEP FREEZER – 01

· Temp. range: (-) 20o C

· Digital temperature indicator-cum-controller

· Vertical Model 

· Capacity: 112 liters

· Volume: 4.0Cuft

· Voltage: 220-230 volts AC supply

3. MICROCENTRIFUGE – 01

Micro-centrifuge RM-12C BL, Microprocessor based table top centrifuge with brushless induction motor with frequency drive enabling the user to preset speed & time with a high degree of accuracy. Maximum RPM: 16000; Maximum RCF 17500g along with following features

· 7 segments LED display of speed 
·  Digital countdown timer
· Safety lid interlock to prevent lid opening during centrifugation
·  Dynamic brake for quick deceleration
· Imbalance & Inverter fault detection with auto shutdown
· Rotor head 24 x 1.5 ml capacity with suitable voltage stabilizer
Size: 380 x 460 x 305 mm
4. VACUUM FILTRATION ASSEMBLY – 02

Borosilicate glass funnel and base; anodized aluminum spring clamp; silicone stopper, Coarse-frit glass filter support, PTFE-faced funnel and base, Stainless steel screen filter support, Filtration Diameter 47 mm, Filtration Area, 9.6 cm2, Funnel Capacity 300 ml and 1000 ml, Prefilter Diameter, 35 mm (thick depth prefilter) or 47 (membrane prefilter), Outlet Fitting No. 8 perforated silicone stopper mounts in standard 1 L flask, UV sterilize or autoclave with filter in-place

Vacuum Pump
Maximum Vacuum, mbar (in. Hg)- 921 (27.2)

Maximum Pressure, bar (psig-5.4 (80)

Maximum Flow Rate, L/min (CFM)- 34 (1.2)

Materials of Construction (Pump head, housing, regulator)- Cast aluminum

Dimensions, cm (in.)- 20.3 x 22.9 x 25.4 
(8 x 9 x 10) H x W x L

Connections-1/4" Stepped hose barb
Accessories

• MF stainless steel forceps, filters suitable for clarification of aqueous solutions, organic solvents & bacteriological use (500 number) and absorbent pads (500 number)
5. CENTRIFUGE  -  02

Non-refrigerated, Automatic rotor identification to ensure speed setting for individual rotors to avoid danger of over speed running, Heavy duty brushless induction motor for low level vibration and noise, Presetting of speed time, safety lid interlock, digital speed indication and 0-99 min digital timer, digital indicator cum controller, self diagnosis of error, dynamic brake and imbalance detector with cut off, over current and overheating cutoff for motor protection, Maximum RCF 37570g, Maximum Speed 20000 RPM, with 6× 50 ml and 4 ×100 ml, angular rotor head with suitable voltage stabilizer VS-03, W× D×H- 400×500×440 mm.
6. CENTRIFUGES (CONTROLLED) – 02

Brushless induction motor with frequency drive, precise speed control and reproducibility, presetting of speed time and temp, Speed holding capacity 100RPM, safety lid interlock, digital speed indication and 0-99min  digital timer , digital indicator cum controller , dynamic brake and imbalance detector with cut off , over current and overheating cutoff for motor protection. Minimum speed 20000 RPM and RCF 37570g, with8× 50 ml, 4 ×100 ml, angular rotor head, lowest temp., Minimum -8◦C, connecting load 1.6 KVA , W× D×H- 890×627×575 mm with  voltage stabilizerVS-03.

7. TENSIOMETER -  01

SFT/IFT Measurement Range: 1-2000 mN/m, Resolution: 0.001 mN/m, Speed: 0.09... 500 mm/min, calibration: automatic, Temp. control range: -10 to 130°C, Temperature range -60 to 450°C, Resolution .001°C, Sample Vessel: 50 mm, 70 mm, 100 mm inverse CMC: PC interface, System for Temperature Regulation, Sample vessel for CMC determination, Ring and plate for small samples, Sedimentation Probe, Measurement Cone to characterize the penetration into materials, Set for Determining Density of Liquids, Special Sample Holder for foils/film, with suitable voltage stabilizer. 

· Surface and interfacial tension measurements of liquids

· Extended CMC determination with new innovative double dosing system

· Determining the density of liquids

· Dynamic contact angle measurements

· Surface energy calculations on solids, powders, pigments, fibres, etc.

· Built-in ionizer for eliminating electrostatic charges

With software/all accessories for measurements of surface tension, CMC and interfacial tension of bio-surfactants 
8. TEXTURE ANALYSER - 01

PC controlled Texture analyzer to measure the textural properties of foods and food products like  Grains, bakery, confectionary,  fruit and vegetable products, Meat , Dairy products etc. 

1. Load /Force Range:
 
100Kg.

2. Standard Load Cell                 100 Kg

3. Additional Load cells
7, 15 & 30 kg

4. Force Resolution:

1g

5. Force Accuracy:

 Better than 0.017%

6. Speed Range:


 0.1-30 mm/sec

7. Speed accuracy at 5mm/s:
+/-0.01%

8. Position Accuracy:

+/-0.02mm

9. Data Acquisition Rate:
 Up to 333 samples/sec

10. Operating Temperature:
0-40°C

11. Net Weight:


20.0 kg

12. PC Interface:


Standard RS 232 serial port

13. Power supply:


100-250 VAC 50-60 Hz

14. Firmware updates:

 FLASH update of firmware via PC

15. Test Modes:


The system must able to perform various test modes viz.  

                                               Single cycle, Multiple cycle, Hold until time, Fracturability,   

                                               Tensile,  Adhesiveness.

 System must be supplied with Power supply cable, Serial cable, Operating Software ,USB Computer Cables, Heavy Duty Stand, Blade Set , Back Extrusion Rig Set , Cylinder Probe 2 , 5 , 10 , 20, 75mm Dia. Alum, Spherical Probe 1 inch dia, Cone probe 45 OC SS, Craft Blade Knife, Extra Load Cell – 50 Kg, Extra Load Cell – 10 Kg , PC/Laptop  with DeskJet color printer.

 Additional Accessories:  

Three Point Bend Rig, Break Probe 70mm Aluminum, Kramer Shear Cell, 5 knives, Cutting Wire 90mm 0.4mm wire

9. RHEOMETER  - 01
R/S Plus Controlled Stress Rheometer, Spindle : Coaxial-- Viscosity range (0.026 - 883 Pa-s), shear rate (1-1291 per sec), max. shear stress (1140 Pa), sample volume (17 ml), Vane spindle—vane length (40mm), vane diameter (20 mm), shear stress (51-1700 Pa). Torque: 0.05-50 mN-m, Torque Resolution: 0.01 mN-m, Angular Resolution: 15.7 micro rad, speed: 0.1-1000 rpm, temperature control options: electronic (50 to 250°C), Immersion chambers (-20°C). Rheo3000 software. Viscosity standards.Thermal barrier. Annual Maintenance & Calibration required.
10.     Hot Air Oven(Small) – 01
PID controller and Digital indicator, Stainless steel Inner Chamber Size 12”x 12” x 12” (approx.), Outer Chamber  - Steel with white enamel

No. of Shelves    -  3 (adjustable) stainless steel

Timer                   -  5 – 120 minutes

Temperature      -  Ambient to 250( C + 1( C

Display
 -  2X16 character LCD display with backlit

Alarm

- Audio visual alarm for temperature deviation

11.
Pulverizer – 01
Dimensions - 480 x 190 x 360 mm, power supply - 230 AC, power drive- 380 W, 

mill revolutions - 2810 rpm, output - 100 g/min at minimal slot, 

permissible maximum sample - 100 g, mill weight - 18 kg

12.
Hot Water Bath With Stirrer - 01 
Temperature range: ambient to 100°C, Electronic digital temperature indicator with an accuracy of +0.5°C. Thermostat, double walled inside made of SS body, shaker arrangement,  shaking tray inside (275 x 275 x 150 mm), shaking speed range from 40 to 140 rpm, Shaking racks made of SS to hold 5 number flasks (250 ml capacity), 4 number flasks (500 ml capacity), test tube rack for holding 25 ml test tubes.
13.
Gluten Estimation Unit  (Glutometer) – 01
Dimensions 550 x 240 x 250 mm, weight approx. 10 kg, power supply 230 V, 50 Hz, mass of the tested gluten sample 2 g, measuring temperature 30ºC ± 0.5ºC, measurement time 4-6 minutes result displayed on a digital reader in “S” units (QF) and in millimeters.

14.
pH Meter (Digital) – 04
Microprocessor based Potable and laboratory, smart single chip design, digital display, Resolution-0.01 pH, 5 point calibration, plastic tricombine electrode including ATC, touch control operations.

15. 
Seed Counter - 01
LED Display Detachable Pan, Count seed from 1 mm 15 mm., Counts up to 9999 grains in a batch

16.
Grain Hardness tester - 01

Measuring range: 0-20kg, Precision: ± 2.5%, Resolution: 0.01kg , suitable for food grains upto 18 mm size

17.
Water Jacketed Hammer mill/Pulverizer – 01
Motor ≤2hp, Capacity 20 kg/h, fineness range: 2-100BSSmesh,suitable for grinding spices, herbs and other food materials

18.
Hectolitre weight Apparatus – 01
Suitable for all food grains, measuring tube capacity: 1.0 -1.2 L 

19.
IR moisture meter/Balance – 01
Measuring Range 0 to 100%, Readability 0.2%, Accuracy: ± 0.2% , Capacity: 5 or 10 g

20.
Mini Oil Expeller – 01
Hand operated, capacity 1-2 kg/h, suitable for common edible and non edible oilseeds 

21
Mini Dal Mill – 01
Motor <5hp, capacity 50kg/h, Have provision for  Pretreatment, De-husking, Splitting and grading , Suitable for common pulses

22.
Angle of repose/internal friction Apparatus - 01

Lab scale, Suitable for all types of food grains 

23.
Grain Vernier – 01
Measuring range: 0-10mm, Accuracy: 0.01mm

24.
 DRUM DRYER – 01
Laboratory model, steam heated drum dryer , constructed from SS for the resistance to chemical attack. Cast iron drum with hard chrome plated for maximum heat transfer, adjustable drive speed, supported with vapor extraction system. The ratio of steam consumption to evaporation from 1:2:1to 1:5:1. The SS feed tank and variable speed pump delivery system. The applicator roll can be used on both drying and flaking applications. Easily convertible from double drum dryer to single cylinder feed roll drum dryer. Applications in milk products , baby foods , breakfast cereals , fruit& vegetable pulps , starches, chemicals and biological materials.

25.
RICE FLAKING MACHINE ROLLER TYPE – 01
Specification: Mild steel plates with stress free body, with foundation frame. Dynamically balanced rollers, hole taping for water circulation with rotary joint system. Vibrating hopper, full length permanent magnet with the machine. Heavy duty double row spherical self aligned bearing to apply highly pressure on rolls. Single Motor driven system, in order to move roll to roll by double 'V' belt and pulley system for pilot plant scale rice flaking machine.

26.
ICE-CREAM MAKER – 01
16 kg/hour capacity, flavor 2, tank capacity 7+7 litres, overrun 40%, Refrigerant R-22 independent refrigeration to hopper, dimension w x d x h: 460 x 660 x 1380 mm 
27.
EXTRACTOR MASTICATING TYPE JUICER - 01
· It should not extract the oil from the peel 

· The juice should not pass over the peel on its "journey" to the glass or jug 

· It should be multi-purpose for  wheat grass, fruit and vegetable juice extraction 

· It should have Single Aluminum auger screw design with stainless steel screens. 

· Automatic pulp ejection for continuous juicing. 

· Covered with stainless steel body cover

· Motor 0.5HP, RPM 350, 130 Kg/hr capacity, Double V Belt drive, Size of juicers (inch) 19 X    8.5X 21
28.
PP CAP SEALING MACHINE - 01

· Capacity 10 bottle per minutes

· Height adjustable for different type of bottles

· Plat form made from stainless steel

29.
TRAY DRIER – 01
Tray dryer having Stainless Steel body with capacity of 12 trays(06 blind and 06 perforated trays made of Aluminium), electrically heated,  circulating fan with one HP motor, heater rating 4.5 KW     (minimum three heater),unit with only one door; PID Temp. controller to avoid over shoot of temperature, power supply 220-240 Volt.  

30. 
MAGNETIC STIRRER WITH HOT PLATE  - 01 
Speed: 100-1400 rpm

Stirring capacity: 2.0 liters

High power steel magnet

Temperature range: above ambient to 160 oC

Dimension: 165mm x 180 x 120mm

Weight: 4kg approx  

31.
VORTEX MIXER – 01
Speed:100-3200 rpm

Working condition: 4-60oC ambient

Input voltage: 230V, 50Hz, AC Supply

32.
COLONY COUNTER - 01

Mini Light Box ideal for viewing slides, plates, mini-gels, and Petri dishes. Light box operated on four AA batteries or optional 6 VAC adapter—order separately below. Includes a removable counting grid. Dimensions: 61¼2''W x 13¼4''H x 53¼8''D. 

33.
HOT AIR OVEN - 01
PID controller and Digital indicator, Stainless steel Inner Chamber Size 12”x 12” x 12” (approx.), Outer Chamber  - Steel with white enamel

No. of Shelves    -  3 (adjustable) stainless steel

Timer                   -  5 – 120 minutes

Temperature      -  Ambient to 250( C + 1( C

Display
 -  2X16 character LCD display with backlit

Alarm

- Audio visual alarm for temperature deviation

34.
NOODLE MAKING MACHINE - 01
capacity 5-10 kg /hr, SS/high density Teflon roller cum sheeter, Noodle cutter roller should made off SS/ bronze  to avoid rusting on standby position. Motor should be ISI mark. Along with the Cutter roller/rollers which will help to get the product (noodle) thickness 0.5-3mm and   width 1.5-10mm.

35.
KITCHEN AID MIXER – 01
With a professional-level motor, a safety pin control guard, and a sealed bowl-handle and bracket, 5-quart brushed stainless steel bowl with handle. 450 Watt Motor, Professional bowl-lift design raises bowl into mixing position, Durable direct-drive, all-steel gear transmission to delivers high-performance mixing action. Safety pin control guard and sealed bowl handle and brackets with the attachment of  Wire Whip(6  Wire Whip), Flat Beater(Burnished Metal) and  Dough Hook(Burnished Spiral Dough Hook) 

36.
PORTABLE TURBIDITY METER – 01
Water proof, Lithium rechargeable battery, USB port, backlit display

Turbidity specifications: range: 0-4000NTU/FNU, 0-10,500ASBC, 0-150EBC,

Resolution: 0.01NTU/FNU: 10.00 to 10.99, ) 0.1NTU/FNU: 11.00 to 109.9, 1NTU/FNU:110-4000

Accuracy: from 0 to 2.5NTU, the accuracy is ±0.05NTU

From 2.5-100NTU, the accuracy is ±2%

From 100NTU, the accuracy is ±3%

Detection Limit: 0.05NTU/FNU

Reproducibility: 0.02NTU/FNU or 1%

Light source: Tungsten (EPA)

37.
LABORATORY  CENTRIFUGE – 01
Maximum speed swing-out rotor: 4500 rpm

Maximum RCF: swing- out rotor: 3637[image: image1.png]


g

Maximum speed angel rotor 6500rpm

Maximum RCF: angel rotor: 5574×g

Maximum speed micro-tube rotor: 15000rpm

Maximum RCF: micro-tube rotor: 20125×g

Maximum bottle size: 200ml

Maximum capacity: 800ml

Speed control range: 1-15000rpm

Speed control accuracy: 1rpm

38.
HEATING  MENTAL UNIT – 01
Six Sockets with flask holding atop, digital display, separate temperature control and display for each heating mental.

39. 
FILTRATION ASSEMBLY COMPLETE - 01  

Borosilicate glass funnel and base; anodized aluminum spring clamp; silicone stopper, Coarse-frit glass filter support, PTFE-faced funnel and base, Stainless steel screen filter support, Filtration Diameter 47 mm, Filtration Area, 9.6 cm2, Funnel Capacity 300 ml and 1000 ml, Prefilter Diameter, 35 mm (thick depth prefilter) or 47 (membrane prefilter), Outlet Fitting No. 8 perforated silicone stopper mounts in standard 1 L flask, UV sterilize or autoclave with filter in-place

Vacuum Pump
Maximum Vacuum, mbar (in. Hg)- 921 (27.2)

Maximum Pressure, bar (psig-5.4 (80)

Maximum Flow Rate, L/min (CFM)- 34 (1.2)

Materials of Construction (Pump head, housing, regulator)- Cast aluminum

Dimensions, cm (in.)- 20.3 x 22.9 x 25.4 
(8 x 9 x 10) H x W x L

Connections-1/4" Stepped hose barb

Accessories

• MF stainless steel forceps, filters suitable for clarification of aqueous solutions, organic solvents & bacteriological use (500 number) and absorbent pads (500 number)
CAT –‘ ‘B    :    CHEMICAL TECHNOLOGY

	S. N0.
	Name of Equipment
	 Specifications
	Qty

	1
	Electronic weighing balance
	Capacity 0-250 gm, Pan size 4.5 inch, Screen size 8 in x8 in x 10 in repeatability and readability 1mg, Power supply ac/dc with adapter Auto calibrated with over load protection.
	02

	2
	Electronic weighing balance
	Capacity: 0-5 Kg, Least Count= 1gm
	02

	3
	Hot air oven
	Stainless Steel Inside Chamber, Outer is Mild Steel neatly powder coated, Complete with Hot air blower and Digital Temperature Indicator cum Controller ,Two Stainless Steel adjustable trays are provided for sample storage, Special T/P action to avoid overshooting of temperature.

Inner dimensions: 455mm x 455mm x 455mm

Temp. range : Ambient - 250°C

Power requirement : 220V-240V single phase 1 KW

Accuracy : 1% (plus /minus)
	02

	4
	Hardness tester(IRHD) for plastics and rubbers 
	A plunger rod carrying a hardened hemispherical tip of the specified diameter at its lower end, pressure foot surrounding the point of indentation. The tester is finished in grey hammertone stoving painting and bright chrome plating to give it a corrosion resistant finish.

Electric buzzer is provided to eliminate friction, dial indicator gives the depth of indentation in units of 0.01 mm, which can be converted into IRHD

Range of hardness : 30 to 85 IRHD

Force on the pressure foot : 8.30 N

Contact force :0. 3 N

Indenting force: 5.40 N 
	01

	5
	Isothermal CSTR
	Reactor: S.S; Capacity 2 Ltrs (Appx.),

 Water Bath: S.S. double walled insulated with ceramic wool 

Heater: Nicrome wire

Stirrer: (2 Nos.), S.S.Impeller and shaft coupled with motor (One each for Water Bath and Reactor)

Feed tank: (2 Nos), S.S. of capacity 20 Ltrs with level, indicator, feed line, drain valve etc. 

Feed circulation: By pumps, magnetic drive made of Polypropylene

Flow measurement: Rotameter (2 Nos. one each for reactants)

Feed piping: S.S.

Electronic/digital stop watch. 

RTD PT-100 type temp. sensors. 

Digital temperature controller: Ambient -1000C (for Hot water bath), On/off switch, Mains Indicators etc.
	01

	6.
	CASCADE CSTR
	Reactor:(3 Nos), Stainless Steel, Capacity 0.7 ltrs ( Appx.) Feed tank: (2 Nos) S.S. Capacity 20 Ltrs with level Indicators, feed lines, drain valve etc. 

Stirrer: S.S. impeller and shaft coupled with motor

Feed circulation:(02Nos.) By Pumps, Magnetic driven made of Polypropylene.

Rotameter: (02 Nos) for flow measurements (one each for reactants) 

Feed pipe S.S. 

Stop Watch: Electronic/Digital.

Control Panel: On/off switch, Main indicators etc. 
	01

	7.
	Iso Thermal Plug Flow Tubular reactor 
	Reactor: Material S.S. Capacity 0.7 ltrs (appx.), (Helical coiled tube typed). 

Water Bath: S.S. double wall, insulated with ceramic wool.

Heater: Nichrome wire heater 

Stirrer: (2Nos); S.S. Impeller and shaft coupled with motor( one each for water bath and reactor).

Feed tank(2Nons): S.S. capacity 20 ltrs with level indicator, feed lines & drain valve etc.

Feed circulation (2Nos): By pumps, Magnetic drive made of Polypropylene.

Flow measurements:  Rotameter (2Nos one each for reactants)  

Feed piping : S.S.

Stop watch: Electronic/Digital

Temp/ Sensors: RTD PT-100 type.

Control panel: Digital Temp. Controller: Ambient -1000C, RTD PT-100 type (for water bath), On/off switch, Main Indicator etc.
	01

	8.
	Isothermal batch Reactor
	Reactor: Material S.S. volume 2ltrs (Appx.) 

Water bath: S.S. Double wall, insulated with ceramic wool. Nichrome wire heater, 

Stirrer (2Nos): S.S. Impeller and shaft coupled with motor.(one each for water bath and reactor)

Electronic /Digital stop watch.

Temp. Sensor: RTD PT -100 type

Control Panel: Digital temperature controller: Ambient -1000C, RTD PT -100 type (for water bath), On/off switch, Main Indicator etc.     
	01

	9.
	Isothermal semi- batch reactor 
	Reactor: Material S.S.; capacity 2 ltrs (appx.)

Water bath: S.S. double wall, insulated with ceramic wool. Nicrom wire heater

Stirrer(02 Nos): S.S. Impeller and shaft coupled with motor (one each for water batch and reactor)

Feed tank: material S.S., Capacity 20 Liters with level Indicators, Feed Lines, Drain valve etc.

Feed circulation: By pumps, magnetic drive made of polypropylene

Flow measurement through Rotameters. 

Feed pipes: S.S. 

Electronic/Digital stop watch

Temp. Sensor:  RTD PT -100 type 

Control panel: Digital Temp. controller: Ambient -1000C, RTD PT- 100 type. (for water bath)On/off switch, Main Indicator etc
	01

	10.
	Adiabatic batch reactor
	Reactor: S.S. capacity 0.7 ltrs double walled vacuum flask.

Stirrer: Impeller and S.S. shaft couple with motor

Temp. Sensor: RTD PT -100 type, 

Control Penal: Digital temp. Indicator: Ambient -1000C RTD PT – 100 type with On /off switch, mains Indicators etc.
	01

	11.
	Packed bed Reactor
	Reactor Column: Material Borosilicate, Glass, volume 2 ltrs (Appx.) 

Packing : Risching Rings ( material Borosilicate glass size 8-10 mm approx. 

Feed tank 02 Nos : Material S.S. capacity 20 Ltrs. with level indicator, feed lines drain valve etc. 

Feed circulation: By pumps, magnetic driven (2Nos) 

Flow measurements: Rotameter 2Nos (one each for reactants) 

Feed pipe: S.S.

Electronic/Digital stop watch.
	01

	12
	Combined Flow Reactor
	Coil Reactor: Stainless Steel. capacity 0.7 liters ( Helical coiled tube type).

CSTR Capacity: S.S capacity 02 liters, 

Stirrer: S.S. impeller and shaft coupled with motors. 

Feed tank: S.S. with capacity 20 liters with level indicators, feed line with drain valve

Feed  circulation (2Nos): By pumps, Magnetic drive made of Polypropylene 

Flow measurement: Rotameter 02 Nos. 

Feed piping: S.S

Electronic/digital stopwatch

Control panel: On /off switch, main indicators etc.
	01

	13
	Auto CAD investor professional suit,2010 
	For 25 users
	01

	14
	Rotary lab Digester
	Specifications: For producing pulp from various fibrous raw materials under specified and controlled condition of pressure, temperature and time. Maximum pressure 15 kg/cm2. Electric heating provided with thermostatic temperature control. Pressure and temperature indicator are provided with digital temperature indicator cum controller. Temperature range 50 -250 0Celsius. Capacity of digester = 25 liter. Material of construction: S.S. 316 (Corrosion resistant in alkaline and acidic conditions)
	01

	15
	Digital pendulum Impact tester 0.5 to 25 Joule


	Capable of performing Charpy, and Izod tests Monolithic single-column structure made completely of cast iron for maximum rigidity according to international standards requirement. Transparent safety enclosure protects the operator when the hammer is in motion. Pneumatic brake motorized repositioning , Hammer speed electronically controlled power supply single phase resolution: 0.1 Kg, Accuracy: 1% (plus/ minus
	01

	16
	Automatic Single Colour Mini Offset Printing Machine size SIZE

15” X 20”


	Three Cylinder Original Design, Precise Ground Hard Chrome Plated Cylinders, Hard & Ground Helical Gears ,Front plate loading system, Chain Delivery with Three Set Gripper Bars, Single Lever Operation for Inking,  Damping & Impression, Front Lay and Push Side Lay for Perfect Registration, Centralized Oil Lubrication System, Digital Copy Counter & Speedomete, Shorter Make-Ready-Time, Automatic Ink Cleaning Device, Jogger System to Collect the Papers on Delivery, Print with Poly Master and Plate, D.C. Motor with Control Panel.
	01

	17.
	Electronic weighing balance


	Specification: Scientific analytical balance for laboratory measurements. Glass Enclosures, operates on AC current supply (220 -250 V), PAN size 90 - 180 mm. S.S. made. Capacity:  maximum  210 g and 0.1 mg readability for maximum accuracy, ± 0.2 mg linearity,  Selectable Environmental Filters, RS232 Interface with full GLP/GMP Protocol, Easy to Clean Stainless Steel Platform, Wind ring and Glass & Steel Construction, Protective In-Use Cover, Integral Weigh Below Hook, Easy to Use Keypad, Up-Front Level Indicator, Sensitivity Drift (10-30°C)  : ±2 ppm / °C
	02

	18
	Muffle Furnace
	Light weight with specially pressed insulation blanket to resist high temp., Special coating on muffle after winding the kanthal wire to avoid the heat loss. 

Microprocessor based PID controller

Temp. range upto 1000 degree  C  

Size 12 in x 8 in x  8 in 

Accuracy : 1% (plus /minus)
	02


WORKSHOP

:
CAT – ‘C’

	S.No
	Name of  Equipment with specifications
	Qty.

	1.
	 Pillar type Drill Machine with tapping attachment with following Specifications

(a) Tapping attachment

 (1)  Capacity -5 mm. To 12 mm.
   (2) Sleeve – MT 2

   (3) Make  - Any reputed make

  (b) Drilling Machine

   (1) Drilling capacity - 13 mm.

   (2) Spindle nos.  -  Solid

   (3) Gear box  -  Oil Bath

   (4) Feed  -   Auto Feed

   (5) Steel and hardened gear

   (6) RPM   -  300 to 2800

   (7) No. of spindle speed   -  8

   (8)Make – Reputed make only like BOTLIBOI,      KIRLOSKAR, H.M.T.
	01

	2.
	Carpentry Bench vice  9”; Standard make
	36

	3.
	Pyrometer Digital; 

Specifications :
portable Dual scale lance foundry Pyrometer

Features 0-1300°C and 0-2350°F temperature sensing range, an enclosed probe to sense the temperatures of a variety of non-ferrous molten metal, and extremely fast meter replacement.

Also available as a portable Pyrometer
	01

	4.
	Flexible Grinder  6”

Specifications : Multi-Speed Flexible shaft               Grinder; Standard make
(1) Model  -  BFG  26

(2) HP  -  1.0

(3) KW  -  0.75

(4) Volts  -  440

(5) Phase  -  3

(6) RPM  -  3200 & 5800

(7) Shaft Length in Meters  -  2

(8) Approximate Weight in kg.  -  19

 With standard accessories and flexible shaft, Grinding wheel and buffing attachment.
	01

	5.
	Heavy duty Bench Vice  6”

Double rib, Standard make
	06

	6.
	Heavy duty Bench Vice  6”

Double rib, Standard make
	12

	7.
	 Bench Vice  4”

Voko type (German type internal threading)
	15

	8.
	Bibco Saw  5-7  tpm

Standard make
	45

	9.
	CNC Engraving and router m/c 3Dimms.

Specifications :

(1) Precise the return point  -  ± 0.02mm

(2) Spindle  -  1500 – 2200

(3) Spindle rate – 24000

(4) Cutting tool diameter  ø3.175, ø4, ø6, ø8

(5) Maximum moment speed – 6.0/12 (servo motor)

(6) Working area – 1360 X1610mm

(7) Maximum cutting size (x,y,z)–1200X1200X100mm

(8) External size (w,z,h) – 1750X175X1370mm

(9) Power source  -  AC-220V±10%50 HZ

(10) Weight - 500 kg.

(11) Consumption  -  1.8/3

(12) Other required extra accessories needful to 3D m/c for working and with Ethernet connection and 3D controller

(13) ‘wood packer’ optima series CNC engraving and router m/c

(14)  With Computer  :

Processor: Intel® Core™ 15-480M Processor

Operating System : Genuine Windows® 7 , 64-Bit

Memory2: 4GB2 DDR3 SDRAM at 1066 MHz

Hard Drive: 500GB3 SATA hard drive

Video Card: ATI 1GB DDR3 Radeon HD 5470

Monitor: 23 WLED 23” Non-Touch Screen 

(15) HP Color Laser Jet CP2025 Printer series

Print resolution: up to 600 X 600 dpi

Print at up to 20 ppm colour, up to 20 ppm black

Recommended monthly page volume : 750 to 2,000 up 

to 3 trays, up to 550 sheet input capacity HP PCL 6,

  PCL 5c, HP PS level 3 Emulation Individuals and workteams up to 8 users in SMBs       
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	10.
	CNC Lathe/

CNC TURNING MACHINE 

SPECIFICATIONS 

Slant Bed CNC Lathe Complete with controls. and hydraulic 3 jaw power operated hollow high speed chuck Dia. 165 mm, including hollow chucking cylinder and accumulator alongwith air conditioned unit for control panel

Capacity

Between centers length         mm                    325
Maximum turning dia            mm                   250

Maximum turning length      mm                    300

Standard chuck size              mm                    165

Standard chucking cylinder                           P-80

CNC system                   Fanuc 01 mate –TC/TD

Main Spindle

Spindle type                     Cartridge

Spindle nose                    A2 -5

Bore through spindle        mm                              47

Bar capacity                     mm                               25

Front bearing bore            mm                              80

Std.spindle speed            rpm                            4000

Power

Spindle motor power continuous       kW            5.5

Spindle motor power intermittent (15 min.) kW  7.5                                      

Full power range             rpm                1333 –3000

Spindle motor model                               Fanuc

Tooling

Turret                                                          BTP-80

Number of tools max.                                           8

Number of stations                                                8

A/F of turret disc                mm                         280

Maximum boring bar dia.   mm                           40

OD turning tool size           mm                     25x25

X-Axis

Axis motor model                                        Fanuc

X-axis |guidways                           LM Guideways

X axis stroke                    mm                          150

X-axis rapid rate               m/min.                      20

X- ball screw dia and pitch    mm                32x10

X- motor torque                 N-m                            7

Z-Axis

Axis motor model                                     Fanuc
Z-Axis guide ways                      LM Guideways

Z-Axis stroke                       mm                       300

Z-Axis rapid rate               m/min.                      20

Z- Ball screw dia and pitch    mm                32x10

Z- motor torque                    N-m                         7

Tailstock

Tailstock quill travel      mm                             100

Tailstock base travel        mm                           135

Tailstock thrust (max.)   DaN                300@12kg

Tailstock Quill dia.          mm                             80

Quill taper                                     Tailstock centre type                                                             Add On

Misc.

Coolant tank capacity          L                         110

System Pressure (max.)   kg/cm2                     30

Power pack tank capacity    L                          45

Overall Machine dimensions approx.                                              mm                           1875x1740 x1720

Overall M/c weight               Kg                  3500

CNC System Fanuc Oi Mate – TC/TD   

Standard Control Features

Manual data input

Simultaneous controllable 2 Axis

Part programme storage & editing

Tool nose radius compensation

Self diagnostic

Constant surface speed control

Multiple repetitive cycles

Thread cutting cycles

Feed rate override

Circular interpolation

Direct drawing dimension programming

Absolute/incremental programming

Tape punch interface (RS 232C port)

Programme Memory 640 metres of tape 256K

Backlash compensation

Background editing

Inch /Metric switchable

Custom macro’ B’

System Parts counter &Run –Time display

Single colour graphics

Optional Control Features

Electronic hand wheel (Manual Pulse generator)
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	11.
	Gear Hobbing Machine Universal Gear Hobbing machine

Capacity----2Mod.; 150mm Dia;  180mm length

Gear Types. ----     Spur; spline; chain wheel; timing pulley

Lubrication --- Centralized with total recovery system.

Coolant &Lubrication Pump – Motorized and fitted with different pressure system.

Swarf separating system – Three stage

Hob Head Swivel – 360 degree

Hob Dia Std. – 25 to 50 mm

Hob Speed Range – 300 to 1500 rpm

Hob Spindle Arbor - Size 13 mm

Work Spindle Taper --ISO 50

Work Tailstock --Quick release ,toggle system with pressure control

Cutter Sideways -- Hardened alloy steel

All important parts material -- Graded cast iron & alloy steel hardened & ground to close tolerance

Lead & Plunge Depth Screw - - Hardened & Ground

Feed Clutch – Auto release & overload safety

Electric Control System -- 440V, 50Hz, 3 Phase and 3KW load

Std change gear set --     40 numbers

Tool Kit   - Standard spanner kit

Accessories:

Differential drive for Helical Gear & Worm with locking system.

Quick cullet system for job clamping up to 30 mm & 50 mm dia. bar type job.

Hob Spindle fly wheel

Hob Cutter separate arbor size -22mm

Clamping accessory for the sample job

Additional Accessories:

Auto cycle arrangement for up & down by hydraulic, axial and return travel by clutch operated motor.

Deburring Attachment for pinion and gear

Microscopic Hob Centering attachment.

Full set of indexing, lead &feed gears.
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Central Store(Printer Cartridges)   :     CAT – ‘D’

	Sr.No
	Printer no./ Cart. No.
	Qty.

	1
	CB-436A
	8.00 PC

	2
	Epson-C-430
	2.00 PC

	3
	Epson-C-430 Black
	2.00 PC

	4
	HP CP-1525N Set of 04 Cart
	2.00 Nos

	5
	HP--1460
	1.00 PC

	6
	HP-1000(C4810A)
	1.00 PC

	7
	HP-1007
	20.00 PC

	8
	HP-1010-3055-1120(12A)
	2.00 PC

	9
	HP-1120-51645
	15.00 PC

	10
	HP-1200(7115)
	5.00 PC

	11
	HP-1220-C1823
	10.00 PC

	12
	HP-1300
	2.00 PC

	13
	HP-1320/1160-49A
	20.00 PC

	14
	HP-150-2624A
	3.00 PC

	15
	HP-1515
	8.00 PC

	16
	HP-1606dn
	10.00 Nos

	17
	HP-1616DN
	5.00 PC

	18
	HP-2015
	25.00 PC

	19
	HP-2055
	15.00 Nos

	20
	HP-2100
	1.00 PC

	21
	HP-2300-2610Q
	1.00 PC

	22
	HP-2420(6511A)
	3.00 PC

	23
	HP-2550L  Set of 04 Cart.
	5.00 SET

	24
	HP-3015DN
	3.00 PC

	25
	HP-3500
	1.00 PC

	26
	HP-3525 DN
	1.00 Nos

	27
	HP-4200(42A)
	1.00 PC

	28
	HP-5200(16A)
	4.00 PC

	29
	HP-6578D
	4.00 PC

	30
	HP-6L
	1.00 PC

	31
	HP-6P
	1.00 PC

	32
	HP-852
	2.00 PC

	33
	HP-853
	2.00 PC

	34
	HP-870-51641
	2.00 PC

	35
	HP-8727A
	1.00 PC

	36
	HP-8728A
	1.00 PC

	37
	HP9040DN
	2.00 Nos

	38
	ML-1610(Samsung)
	8.00 PC

	39
	Printer Cart. HP-2035(05A)
	2.00 Nos

	40
	Samsung-1640ML
	1.00 PC

	 41
	Cannon 29B
	02PC


ECE – CAT ’E’
	S.No
	Name of Equipment
	Qty.
	Specifications

	1. 
	MATLAB
	01
	Latest Version of MATLAB (1/5/10/24 users) with SIMULINK (1/5 users) and Toolboxes (1/5 users) including Optimization Toolbox, Neural Network Toolbox, Curve Fitting Toolbox, Control System Toolbox, Fuzzy Logic Toolbox, Signal Processing Toolbox, Communications Toolbox, Image Processing Toolbox, Data Acquisition Toolbox, MATLAB Compiler, MATLAB Report Generator, Simulink, Simulink Report Generator, Dials and Gauges Block-set, Signal Processing Block-set, Communications Block-set, Real-Time Workshop, Real-Time Workshop Embedded Coder, Real-Time Windows Target, Instrument Control Toolbox.

	2. 
	NI Vision Builder for Automated Inspection
	01
	Latest version of Single User National Instruments NI Vision Builder for Automated Inspection software for configuring, benchmarking and deploying a vision system that addresses vision applications from pattern matching to code reading and presence detection to precision alignment and classification.

	3. 
	NI Vision System
	01
	National Instruments (NI EVS-1464RT) Embedded Vision System to combine industrial camera connectivity and open communication with the high performance and flexibility of a multicore PC, designed to process images in real time from multiple IEEE 1394 or GigE Vision cameras, suitable for machine vision applications such as high-speed sorting, assembly verification, and packaging inspection, programmable using NI Vision Development Module or NI Vision Builder for Automated Inspection (AI), with a high isolated and TTL I/O count, FPGA-enabled digital I/O, fast multicore processor performance and a real-time OS, synchronization with programmable logic controllers (PLCs), human machine interfaces (HMIs), and motion controllers for more complex and higher-speed inspections, should contain no moving parts & cooled by convection (fanless) and include a solid-state drive (SSD), making it ready for the demanding conditions of manufacturing. It should be configured using NI Vision Builder for Automated Inspection (AI) featuring its easy-to-use, menu-driven environment or with the LabVIEW Real-Time Vision Development Bundle featuring the LabVIEW graphical programming environment for applications requiring a programmatic solution. Necessary cables and accessories should be included

	4. 
	Vision Camera Illumination System
	01
	Vision Camera Illumination System compatible to Sony XCD-X710 camera should comprise the following including power supply and associated accessories:

· 4” Broad Area Linear Array vision System Lighting (Quantity 01, Model AL4424 from Advanced Illumination) for providing even illumination along the 100mm length of the light, with controlled “fall off” in the transverse direction, designed to provide low angle of incidence illumination over a long, wide area. 4” x 4” Surface Mount LED Back Light (Quantity 01, Model BL040401 from Advanced Illumination) for providing extremely consistent light over the entire active area of illumination. Bright Field Ring Light (Quantity 01, Model RL1424 from Advanced Illumination) with large inner diameter accommodate lenses up to 55mm in diameter. Bright Field Spot Light (Quantity 01, Model SL2420 from Advanced Illumination) having spot light for intense illumination in a small package and to have high contrast on non-reflective objects. 

	5. 
	NI Motion Control System
	01
	The National Instruments (NI) Motion Control Bundle with reconfigurable NI Compact RIO embedded system with C Series drive interface modules, drives, motors, and the accessories and software needed to develop custom motion control applications, Necessary cables and connector blocks and mountink kits. 

	6. 
	NI Educational Laboratory Education Suite
	01
	The National Instruments Educational Laboratory Virtual Instrumentation Suite (NI ELVIS II: Instrumentation, Design and Prototyping Platform) including oscilloscope, digital multimeter, function generator, variable power supply and Bode analyzer and designed in a compact form factor for the lab or classroom demonstrations, based on NI LabVIEW graphical system design software with USB plug-and-play capabilities, flexibility of virtual instrumentation, USB cable and required accessories

	7. 
	NI ELVIS Trainer Kit
	01
	National Instruments (NI) ELVIS/Emona Telecommunications Bundle including Emona DATEx and Emona FOTEx add-on boards for extending NI Educational Laboratory Virtual Instrumentation Suite (NI ELVIS-II) platform for teaching introductory telecommunications. The DATEx focuses on digital and analog communications fundamentals, while the FOTEx teaches concepts related to fiber-optic telecommunications.

	8.
	Anecheoic Chamber
	01
	Chamber size: 10’Lx10’Wx10’H with range being 1.6 meter, Pyramid absorbers, construction of chamber, and installation of absorber and validation of chamber, Shielded Door, Walls of chamber shall be of min -80 db made by 2.0mm thick GI based PAN type structure, PAN's joined thru double rail road wire mesh gasket, Quietness level: Min -30 dB at 800 MHz rising to -40 dB at 2.0 GHz and higher frequencies, Frequency region of interest: 800 MHz to 20 GHz and higher frequency, Antenna positioner and positioner software, Accessories: Access panel for RF Connectors, power distribution through power line filter, lighting etc. Including all accessories for basic operation & measurements with this Anechoic Chamber, Intended Measurements: Antenna radiation pattern & measurements, R.C.S. measurements and use of chamber as Planar near Field range etc, Covert able to -80 db chamber in future by changing door, cut-off waveguide vents, EMI hardened Power line filter, Including installation charges and warranty, coaxial cable adaptor and including:

Power Meter (Quantity = 01): RF power measurements in laboratory and system applications, DC to 40 GHz, Powers from pW to kW, Voltages from mV to kV, IEC/IEEE bus, Frequency-response correction, Attenuation correction, Averaging filter, automatic/manual, Analog output, Test generator 1 mW/50 MHz (optional)

Power Sensors (Quantity = 01): Universal RF power sensor with a dynamic range of 90 dB for measurement of CW and modulated signals and a maximum power of +23 dBm, a very useful measurement instrument for a vast number of measurement tasks.

Horn Antenna (Quantity = 02): Pyramidal Horn consists of a section of waveguide joined to a pyramidal section fabricated from brass sheet, Frequency Range: 8.20-12.4GHz, Gain 17+-1db, Max VSWR=1.20, Waveguide Type(WR-)=90, Flange Type(UG-/U) = 39

Horn Antenna (Quantity = 02): Frequency Range 18.0-26.5 GHz, Gain 17+-1db, Max VSWR=1.25, Waveguide Type (WR-)=42, Flange Type(UG-/U) = 595

Diode Power Sensor (Quantity = 01): Power measurements up to 40 GHz with high sensitivity and large dynamic range, K connector, 50 W, 400 pW to 20 mW, 50 MHz to 40 GHz 



	9.
	Vector Network Analyzer

	01
	Frequency range: 4.5, 6.5, 8.5, 14, 20 GHz, Max power output at 10 GHz; +10 dBm at 1 GHz, +7 dBm at 10 GHz, 123 dB at 1 GHz, 105 dB at 10 GHz, Amplifiers/ Mixers / Converters, Balanced measurements, Filter test, Materials measurements, Multi port test, S-parameters.

	10.
	Microwave Signal Generator
	01
	Maximum frequency: 20 GHz,31.8 GHz,40 GHz,50 GHz,67 GHz, External source modules to 500 GHz, Minimum frequency: 250 kHz,10 MHz, Max output power: +28dBm, Minimum output power: -130 dBm, -143 dBc/Hz, Switching speed: 8 ms, AM, FM, PM, Pulse, Scan.

	1. 
	Soldering Station
	10
	Digital logic control unit, Synchronized firing angle control circuit

Optical isolation with zero volt switching, Silicon cable with thermal resistance. Input Voltage : 230 V AC  ± 10%/ 50 Hz

Output Voltage

: 24 VAC. Power : 50 Watts.  temperature Range
: 150 C to 450C. Temperature res.: ± 1deg. C. resistance potential. Display : Seven segment LED for Temperature.Accessories
 Soldering Handle, Tip cleaning sponge, stand.

	2. 
	Component tester
	06
	Testing of all digital, analog ics. , transistors, diodes etc.

	3. 
	Illuminated magnifier
	02
	Magnifier to use for tracing circuit of electronic items.

	4. 
	Video capture card with software
	02
	Hardware capable of capturing of most of the formats of videos on PC/ from VCR/ VCD/DVD and can capture 3 hrs movie with video editin software Ulead® VideoStudio

	5. 
	Telephone trainer
	02
	One DOT/EPABX Line connection Port,  Handset connection Port (RJ-45), Key Board : 4X4 Matrix Key Board, Dialer  : DTMF (Tone) and pulse dialing radical up  to 32  digits, ON/OFF Hook Switch. Indication  : Line On/Pulse Dialing Indication Tone, Dialing Indication Control  Ringer  Volume Control,speech path Non Blocking Test Points are provided to observe various signals/voltage to Understand the working of Telephone

Switch Faults  4 Nos. Housed in Plastic molded

 cabinet with no components on the top of the

 trainer . 
 

	6. 
	PA system with Bass & Treble
	02
	PA system with audio output 1000W PSPO, 5input mics, colume speaker with woofer & tweeter.

	7. 
	Hi performance color focusable camera with stand
	02
	Effective 7.0 Mega Pixel for "LARGE PRINT", 3x Optical Zoom (6x Precision Digital Zoom),Large 6cm (2.4" ) LCD,25MB Internal Memory (Needless memory card)  with case, charger, AA-cells, camera stand,



	8. 
	AM trainer
	08
	Built in + / -12V / 350mA DC Power Supply 
Built in Carrier Generator, A F Signal Generator 
Amplitude Modulator, Amplitude Demodulator
Built in Modulating Signal Generator at 1 KHz
Assembled in Metal Box with Screen printed Circuit on Glass Epoxy PCB with 2mm Socket for test points & to see the waveforms.


	9. 
	FM trainer
	08
	A Built in + / -12V / 350mA DC Power Supply 
Built in Carrier Generator, A F Signal Generator 
Amplitude Modulator, Amplitude Demodulator
Built in Modulating Signal Generator at 1 KHz
Assembled in Metal Box with Screen printed Circuit on Glass Epoxy PCB with 2mm Socket for test points & to see the waveforms.

	10. 
	Stereo cassette player trainer
	02
	Amplifier Type : Class B amplifier, Audio Power Output : 14 W (7 W × 2 channels ), Frequency Response: 100 Hz to 8 KHz Tape Speed
: 4.75 cm / sec, Erase Head : Fix magnet, RP Head : YBBT 62 (Stereo), Mechanism : R X 39, Motor : CCW 12 V DC, Circuit Block 
: Pre amplifier CH-L & CH-R ,  Bass –Treble CH-L & CH-R, Output amplifier CH-L & CH-R,  Equalization CH-L & CH-R, Output level indicator section , Power supply section, Panel Control : Volume CH-L & CH-R    Bass CH-L & CH-R  Treble CH-L & CH-R, Mechanism Control Record, Play, Reverse, Forward, Stop, Pause, Recording Facility : Condenser Mic and EP socket for feeding signal, PCB Size (mm) : 260 × 230 No. of faults  : 15, No. of Test point : 42 Power Supply : 220 V ±10 %, 50 Hz / 60 Hz on request Fuse : 1 A

Cabinet Housing : Housed in Plastic molded cabinet with a cover

	11. 
	CD writer trainer
	02
	CD ROM 52X/32X/16X, 2MB memory, All components soldered on single pcb & circuit diagram on glass epoxy pcb. Only test points outside.

	12. 
	Microphone trainer
	02
	Amplifier trainer board for testing of microphones. All components soldered on single pcb & circuit diagram on glass epoxy pcb. Only test points outside.

	13. 
	Loudspeaker trainer
	02
	Amplifier trainer board for testing of three types loudspeaker. All components soldered on single pcb & circuit diagram on glass epoxy pcb. Only test points outside

	14. 
	Audio output Power meter
	02
	Power Measurement :1 mW, 10 mW, 100 mW, 1 W, 10 W, 100 W full scale (100 W full scale ranges to be used only for 4, 8 and 16 ohms impedance), Load (Impedance) : 4, 8, 16, 50, 150, 1 K, 2 K and 5 K W switch selectable, Frequency Range : 20 Hz to 20 KHz,

	15. 
	DVD Player Trainer
	02
	Standard : PAL, NTSC .Inbuilt power supplies +12VDC, -12VDC, +5VDC

Inbuilt Audio Power Amplifier of 80 watts using IC 4440 with bass treble

Inbuilt speakers 8W (Left & Right)Viewable DVD Mechanism and Mother Board in acrylic box. LCD display and control keys on front panel

Complete block diagram of DVD Player on front panel. Optical section diagr m on front panel. Tapered shape of front panel for easy view

Audio-Video, RF& 5.1 Audio Output sockets provided on front panel

12 Fault switches for observation of various faults in DVD Player

20 Test Points for observation of voltages & waveform in various section.

	16. 
	Noise audio amplifier trainer
	02
	Noise Generator : Output Amplifier Adjustable from 100 mVpp

Signal Attenuation Network. Adjustable from 0 to the maximum of input value. Signal : +Noise adder stage, Audio Amplifier with Loud speaker : 8ohms, 0.25 W. Power supply: through external power supply unit.Cabinet Housing Housed in Plastic molded cabinet with a cover.

	17. 
	SMD technology trainer
	02
	This board should help students/user to be  familiarized with different SMD components, Resistors, Capacitors, Inductors, Diodes, Transistors & IC's packages.,2. Proto BOARDS Proto BOARDS are special PCB's with readymade solder pads forvarious SMD components & IC's, which makes the soldering much easy, It includes Through Hole ,SO,SOP ,Chip Scale package Proto Boards, 3. SMD Soldering Jig, 4. SMD Soldering Iron :Variable temperature controlled soldering iron should be  supplied with lead., 5. SMD components :SMD components should be supplied for solder practice.

	18. 
	DVD writer/ player
	02
	Player having facility of all type dvd playing.& writing

	19. 
	Home theater system with surround sound
	02
	Audio max.1000W (PMPO), 265 channel on screen display.

	20. 
	Audio amplifier with graphic equalizer
	02
	Amplifier having 4inputs 2Aux. input cassette playing,cordless mice, column speaker.



	21. 
	PA system with Bass & Treble
	02
	PA system having 4inputs 2Aux. input (Microphone with cable) column speaker.



	22. 
	Digital camera 
	02
	10MPXL or higher camera with charger and other accessories.

	23. 
	Spectrum analyzer 3.3GHz
	01
	Frequency range :50kHz to 3.3GHz, 5MHz to 3.3GHz tracking generator, Large Colour TFT Display : 5.7 inches  640 X 480 dots. Freq. measurement: Center freq. measurement By PLL 

 Reference level : Setting range +10 to -60dBm, 1 dB step, Unit dBm, dBV, dBmV, dBµV, dBµV/m, dBµA/m, Average noise level: -127dBm, Input impedance : 50 Ω, USB memory
: USB memory can be used as a removable storage. The screen image is stored by BMP format, and the spectrum and the  setting parameters are stored by CSV format, USB communication : fast transfer rate as 12Mbps maximum using USB interface, Dynamic Range: 100dB display dynamic range, Auto Mode: Auto range :RBW,VBW & sweep time are automatically  adjusted as  per frequency span Measuring  Functions
: Channel power, Adjacent channel  power, Occupied bandwidth, Electric field strength, Magnetic field strength and Frequency measurement, Calculation functions: Max hold, Min hold,

Averaging, Over writeOther Function: Marker measurement and peak search function ,save & Load function.RF input : (N(J) connector) +27dBm/25VDC max Battery: Lithium-ion battery fully charged enables about four-hour Battery operation Tracking generator, Frequency range : 5MHz to 3.3GHz Output level : -10dBm􀊶1dB @ 1GHz,Output level flatness 1.5dB Output impedance : 50 Ω, Output connector : N(J) connector Accessories; AC Adapter, Carrying case, Manual, RF Antennas: Dipole antennas,0.8 to 1 GHz- 01 ,1.25 GHz to 1.65 GHz – 01no 1.7 to 2.2 GHz – 01 no , 2.25 GHz to 2.65 GHz – 01 no.

	24. 
	Function generator 10MHz
	30
	0.01 Mhz to 10 Mhz,7 Segment display,Sine Square Triangular TTL pulse output,20 V p-p, 0-60 db attenuator,BNCcable,Power cord, two instruction manual(binded),body cover

	25. 
	VCD trainer
	02
	System : PAL, NTSC, Laser Semiconductor laser,Wave Length: 780 790 nm, Frequency Range : 20 Hz to 20 KHz ,Modulation : EFM, Quantization 16-Bit/liner/channel,Samplingfrequency : 44.1 KHz, RF Output,VHF III Band, Sound System : External speaker and Headphone, Circuit Block 
: Digital signal processor section, Audio amplifier section, RF converter section, Display & Pa n e l control section., Panel Control : Stop, Open/Close, Play/Pause, R/L, +10, 1, 2, 3, 4, 5, Remote Control: Stop, Open/Close, Play/Pause, Function  R/L, N/P, Zoom, +10, etc.Fault simulator: 5 Fault inserted by jumper, Test Points

	26. 
	Vacuum cleaner
	07
	Operated on 230Vac

	27. 
	Color pattern generator
	02
	Test signal :Vertical bar pattern Horizontal bar pattern, Circle Pattern, 100% White Pattern, Decoder

Video carrier
:  Lower VHF band I: 41-68 MHz, Upper VHF band III: 174-230 MHz, RF output: > 100 mV p-p (75 Ohm impedance), All patterns are available modulated on IF carrier.

The 38.9MHz is Xtal derived. This is extremely useful for color adjustments. Sound 
: 5.5 MHz carrier with 1 KHz modulation. Chroma Section :System PAL 4.433619 MHz Xtal derived

Color Burst 
: 10 cycles ± 2cycle

	28. 
	Digital multi meter
	35
	3.5 Digit, Auto power off, Alarm for misplug in current fuction,Carrying case, Test lead,Manual,400 mV -1000V DC,400 mV -1000V AC, 400 micro A -10 Amp DC and AC, 0-40 Mohm,500 nF -3000 micro F,Buzzer sound,Fuse protection

	29. 
	PCB making machine ( computerized)
	02
	PCB MAKING MACHINE PACKAGE:

• PCB Making Software.

• PC Interfacing with latest configuration.

 • Travels: X-200mm * Y-150mm * Z-60mm

• Table size: 250mm * 310mm

• Maximum Thickness of Material: 60mm

• Leadscrews: M10 * Pitch=1.5mm

• Nuts: Anti-Backlash Nuts on all axis

• Material: Constructed of aluminum alloy (ANODIZING)

	30. 
	Drill machine (Electric)
	02
	Electric drill machine

	31. 
	USB trainer
	02
	Built in + / -12V / 350mA DC Power Supply 
Built in Carrier Generator  Built in Modulating Signal Generator  Assembled in Metal Box with Screen printed Circuit on Glass Epoxy PCB with 2mm Socket for test points & to see the waveforms.
Set of Patch Chords & Experimental Manual.

	32. 
	Radio receiver trainer
	02
	Built-in DC regulated power supply with short circuit protection and LED indication for supply "ON”. Single band FM dynamic demonstrator. Built-in faults introducing facility, through switches. Common faults given for actual hands on experience in fault diagnosis and maintenance. Volume control & tuning on board. Test points at various stages in the circuit to observe & record the waveforms and voltages. Housed in an elegant cabinet with a well spread Intelligently designed circuit layout on the front panel

	33. 
	Bread board
	35
	Bread Board with regulated power supply of -5v-0v+5v,-12v-0v+12v,-15v-0v,+15v &  with Variable Supply 0-30 volts with logic i/p & o/p

	34. 
	Hand held oscilloscope
	04
	Bandwidth :20 MHz, Real time sample rate: 100MS/s, Rising time: 17.5 ns, Dual channel, Time based range 5ns- 5s/div.,Vertical sensitivity : 5mV-5V/div., Scope measurement 2 curser+5 automatic. Record length 6k points per channel, Memory for screen & set up:- 4 screen & 4 set up., True RMS Multimeter volts ,amps, Ohms, capacitance, Diode, continuity.

	35. 
	Workstation 
	05
	Workstation should be a complete working table with wheels with locking arrangement , instrument panel should be in vertical

position and with sufficient work area for working ,.MCB should be provided on the workstation for AC input supply for safety purpose .Workstation should consist following equipments:

1) 40 MHz Digital storage oscilloscope with 1 Gs/s sampling, 

2 Channel ,USB host, USB device , memory: 2 Mpts , 

Large colour 7 inches TFT display .

2) 10 MHz Function generator with 4 line Large backlit LCD.

3) 4.5 Digit Bench top ,Mains operated True RMS Digital Multimeter with Backlit LCD, 4) LCRQD Meter bench top with Backlit LCD, 5) Soldering De soldering station.6) Multiple power supply 0-30V/2A, 0 to ± 15V/1A, & 5V/1A 5A sockets with switches should be provided on workstation.Antistatic Mats should be provided on top of working area.

	36. 
	LCD TV 54”
	01
	TV having Sband and 1000W audio output

	37. 
	Dual trace CRO 30MHz
	25
	Bandwidth : 30 MHz No. of Channels : 02.Digital Readout with Backlit LCD for Volts/Div & Time/division.

X 10 Magnification 20 ns max sweep speed Stable Triggering up to 40 MHz Alternate Triggering Sharp Trace CRT & Auto focus Gold Plated BNC Connectors Built in one touch component Tester  Accessories: BNC to Test probe, BNC to crocodile cable, Component tester cable & Manual in CD

	38. 
	Digital IC trainer
	05
	Trainer should be compact in design & should have Fixed DC Power Supply : +12 V, -12 V, +5 V, -5 VFixed TTL Generator : 1 Hz, 10 Hz, 100 Hz, 1 KHz,10 KHz and 100 KHz Pulse Generator : 5 V Zif Socket : 20 Pins (6 Nos.) 40 Pins (1 No.) Input Section : 8 Toggle SwitchesOutput Section : 12 LED Indicator Trainer should be enclosed in a plastic molded box with a cover on top. No components on the top of the trainer.

	39. 
	Analogue multimeter
	16
	0.25 V DC to 1000 V DC,10-750 V in different steps,0-200 M ohm in different steps, Capacitance and db measurement, hFE measurement, two pencil cell battery operated ,Fuse protection,160height*130 width*42 mm deep ,Manual, Test lead, Hand strap, Attachment body cover

	40. 
	Digital power supply  multiple
	05
	DC Output : A : 0 – 30V, 1A , B : 5V, 1A , C : 0 to ( 15V 1A 

DC Output A : 0-30V, continuous variable by means of coarse  and fine controls Output Current  : 1A,Current Limit : Adjustable between 20mA to 1A, DC Output B :  5V, Adjustable from 4V-6V,Output Current : 1A Current Limit    : Adjustable between 20mA to 1A, DC Output C :  0 to  ( 15V 1A, Adjustable by means of  coarse and fine controls  Output Current : 1A, Current Limit   : Adjustable between 20mA to 1A All outputs are floating, Setting Resolution  : Voltage : 10mV , Current  : 2mA, Ripple & Noise  : ( 1mVDisplay: 3 digits for voltage & 3 ½ digit for current LED Indication for current limit Accuracy: ( (1% + 1 digit)

General :Built in overheat, over voltage protectio

	41. 
	Power supply0- 30V variable
	05
	Output
: DC 0-32 V; 0-2 Amp LCD screen for Voltage and Current display Current limit exceed indication (LED)Step increment for Voltage, User friendly settings of Voltage and Current using keypad and Encoder, Constant voltage source and Constant current source, PC interface RS232 should be supplied with software for programming

	42. 
	Digital/Analog IC tester
	07
	Tests a wide range of Digital IC's such as 74 Series, 40/45 Series of CMOS IC’s.Should be able to test Microprocessor 8085, 8086, Z80.Should be able to test Peripherals like 8255, 8279, 8253, 8259,8251, 8155, 6264,62256,8288,8284. Should be able to test a wide range of Analog Ic’s such as ADC, DAC,Opamp, 555, Transistor Arrays, Analog Switches, Waveform Generator, Line Drivers, VoltagesRegulators, PLL’s, VCO, PWM Generator, Sample &Hold, Voltages References, Opto couplers,Comparators, Voltages Followers and Others.

5It tests Seven segment display of common cathode & common anode typeTester should have Auto search facility for Digital IC’s.Test by: Truth table/sequence table comparison.ZIF: Two Nos. of 40 pin DIP ZIF sockets for Digital & Analog IC’s.Keys: 50 cherry keys Key pad with numerical & functional keys.Display: 16x2 Backlit LCD Display.

	43. 
	Transistor characteristic circuit
	03
	Characteristics of PNP, NPN transistor in all different Type of configuration and to understand various Regions of operation of PNP and NPN Transistor. CE,CB& CC config. Inbuilt Ammeter and Voltmeter are provided Test points are provided on board.

Facility to use external transistor. Socket to be provided ob board.

2 years warranty DC power supply : +5V, -5V+12V, -12V
Transistor : BC548, 2N3906Ammeter,Range : 1µA to 200mA

Display: 3½ digit, Voltmeter, Range :1mV to 200V Display : 3½ digit Mains : 230 V AC ±10% (Detachable mains chord to be provided) Trainer should be on Legend PCB with no components on the top of board only block diagram printed on top. Housed in a Molded case with molded cover on top.

	44. 
	FET characteristic circuit
	03
	Trainer should have provision to study & observe Characteristics of FET Inbuilt Ammeter and Voltmeter are provided

Test points are provided on board. Socket to be provided on board.

DC power supply : +5V, -5V+12V, -12V Ammeter (Multi range ) Range : 1µA to 200mA Display : 3½ digit LCD.Voltmeter (Multi range )Range :1mV to 200V Display : 3½ digit LCD Mains : 230 V AC ±10% (Detachable mains chord to be provided)Trainer should be on Legend PCB with no components on the top of board. Housed in a Molded case with molded cover on top.

	45. 
	MOSFET characteristic circuit
	03
	Trainer should have provision to study & observe Characteristics of MOSFET Inbuilt Ammeter and Voltmeter are provided

Test points are provided on board. Socket to be provided on board.

DC power supply : +5V, -5V+12V, -12V,Ammeter (Multi range ) Range : 1µA to 200mA Display : 3½ digit LCD

Voltmeter (Multi range ) Range :1mV to 200V Display : 3½ digit LCD Mains : 230 V AC ±10% (Detachable mains chord to be provided) Trainer should be on Legend PCB with no components on the top of board. Housed in a Molded case with molded cover on top.

	46. 
	Single stage amplifier kit
	03
	Trainer should have : Provision to study Single & Multistage RC Coupled amplifier & Emitter follower circuit.

On Board sine wave generator with variable frequency and amplitude& DC power supply Technical specifications:

On Board DC power supply : +12 V, +5 V On Board Sine wave generator Frequency : 10 Hz - 100 KHz ±10%

Amplitude : 0 to 5 Vpp Mains  : 230 V ±10%, 50 Hz 

(Detachable mains chord to be provided) Fuse : 500 mA, slow blow Accessories included : Operating and  E Manual 

Trainer should be on Legend PCB with no components on the top of board. Housed in a Molded case with molded cover on top.

	47. 
	2 stage RC coupled amplifier kit
	03
	Inbuilt power supply, variable option of Re. The components should be mounted with protection of transparent acrylic sheet or mounted back side of the PCB.

	48. 
	Push pull amplifier kit
	03
	Trainer should have : Provision to study Differential & Class B Push Pull  amplifier On Board sine wave generator with variable frequency and amplitude& DC power supply

Technical specifications:On Board DC power supply : +12 V, -12 V, +5 V, -5 V Variable DC power supply : 0 to 1 V On Board Sine wave generator Frequency : Frequency : 800 Hz to 8 KHz.Amplitude : 0 to 5 Vpp Mains  : 230 V ±10%, 50 Hz .(Detachable mains chord to be provided) Fuse : 350 mA, slow blow Accessories included : Operating and  E Manual ,Trainer should be on Legend PCB with no components on the top of board only block Diagram Printed on the top . Housed in a Molded case with molded cover on top.

	49. 
	Oscillator demonstrator kit
	03
	Biasing Voltage : +12V DC

Design of Oscillators : Passive Elements with NPN Transistors, Power Supply : 230V ±10%, 50 Hz. Trainer should be on Legend PCB with no components on the top of board only block diagram printed on top.

Hou sed in a Molded case with molded cover on top.

	50. 
	Rectifier kit (half wave, full wave)
	06
	Study of Half wave , Full wave & Bridge Rectifier. Test points are provided on board.Transformer Rating : 9 V center tapped (300mA)approx. Mains Supply : 230V, ±10%, 50Hz Half wave Rectifier output : + 4V DC approx. Center

Trapped Rectifier : +8 V DC approx., Bridge Rectifier Output : + 8 V DC approx., Filter : LC Type Load : Resistive 220W, ½WattThere should be no components on the top of the board. The trainer should encased in a moulded box with a moulded Dust cover

	51. 
	Digital LCR-Q Meter/ Bridge 
	2
	Parameter : L-Q, C-D, R-Q , Z-Q & Z-D, Frequency : 100 Hz, 120 Hz and 1 KHz, Accuracy: Basic Accuracy: 0.3% 

Display5 digits display for both primary and secondary parameters.Measurement    :   L 100 Hz, 120Hz - 1 µH – 9.9999 KH 1KHz -0.1 µH – 999.99 H C 100 Hz, 120Hz  - 1 pF – 9.9999  1KHz - 0.1 pF – 999.99 µF R, |Z|  1 mΩ – 999.99 MΩ D, Q    : 0.0001 – 99 D% : 0.0001% - 99999% 

Range Selection : Autorange with hold facility 

Eq. Circuit Model : Series & Parallel 

Disply: Direct actual value , Delta/% : delta percent

Correction : open/short circuit correction 

Test Signallevel/speed: 0.3 V rms/approx 3 times/sec.

Test terminals : 5 terminals.



	52. 
	Amplitude Modulation & De- Modulation Kit
	6
	The components should be mounted with protection of transparent acrylic sheet or mounted back side of the PCB.

	53. 
	Frequency Modulation & De- Modulation Kit
	6
	The components should be mounted with protection of transparent acrylic sheet or mounted back side of the PCB.

	54. 
	SCR Characteristics 
	03
	Characteristics of SCR DPM Based precise Voltmeter & Ammeter Display for display of Voltage & Current.Test points are provided on board. Socket to be provided ob board. 2 years warranty

DC power supply  : +35V, +15V, 250mA Voltmeter  : 200V DC 

Ammeter:  200mA Mains : 230 V AC ±10% (Detachable mains chord to be provided)Trainer should be on Legend PCB with no components on the top of board only block Diagram Printed on the top . Housed in a Molded case with molded cover on top.

	55. 
	DIAC Characteristics 
	02
	Characteristics of  DIAC DPM Based precise Voltmeter & Ammeter Display for display of Voltage & Current. Test points are provided on board.Socket to be provided on board.

 Power Supply output :+35V DC (250 mA) ,-35V DC (250 mA) 

 Fuse :500mA Voltmeter :35V DC Ammeter:35mA
Mains : 230 V AC ±10% (Detachable mains chord to be provided)

Trainer should be on Legend PCB with no components on the top of board only block Diagram Printed on the top . Housed in a Molded case with molded cover on top.

	56. 
	TRIAC Characteristics trainer
	02
	Characteristics of TRIAC DPM Based precise Voltmeter & Ammeter Display for display of Voltage & Current.Test points are provided on board. Socket to be provided ob board.

2 years warranty Power Supply output :+35V DC (250 mA),  -35V DC (250 mA) + 15 V DC (250 mA) Fuse: 500mA Voltmeter (Anode Voltage ):200V DC Ammeter (Anode & gate current):200 mA Mains : 230 V AC ±10% (Detachable mains chord to be provided)Trainer should be on Legend PCB with no components on the top of board only block Diagram Printed on the top . Housed in a Molded case with molded cover on top

	57. 
	DIAC & TRIAC Characteristics 
	02
	Built in 0 to 14V @ 250mA & 1.2 to 45V @ 250mA Variable Power Supplies,36V /50Hz Ac Source,TRIAC (BT136) and DIAC (D32),
Analog meters, Assembled in Metal / Wooden Box with Screen Printed Circuit on Glass Epoxy PCB with 4mm Socket for test points & to measure the Voltage, Set of Patch Chords & Experimental Manual

	58. 
	UJT Characteristics & UJT Relaxation Oscillator 
	03
	Built in 1.2 to 14 V @ 250mA DC Variable Power Supply,
UJT (2N2646),Different timing capacitors, Analog meters, Assembled in Metal/ Wooden Box with Screen Printed Circuit on Glass Epoxy PCB with 4mm Socket for test points & to measure the Voltage, Set of Patch Chords & Experimental Manual

	59. 
	Industrial Power Electronics Trainers                              


	02
	Isolate 230 V AC Dual 1.2 to +15 V / 1 Amp Variable DC Power Supplies
UJT Relaxation Oscillator Phase Control Using SCR RC Triggering For TRIAC.10:1 Single Attenuator Speed Control Of DC Motor Using SCR
SCR, DIAC, TRIAC, UJT.Assembled in Metal Box with Screen Printed Circuit on Aluminum Panel with 2mm Socket for test points & to see the waveforms. Set of Patch Chords & Experimental Manual.
with AC/DC Motor 1/15 H.P. 4500 rpm

	60. 
	Commutations Circuits Trainer (5 Types)                        

	02
	Built in 250V DC Power Supply. Three isolated gate firing pulses, 
Dual 40 W Lamp Load. 10: 1 Signal Attenuator. Auxiliary Commutation Circuit Self Commutation Circuit. Complementary Commutation Circuit
External Pulse Commutation Circuit.Resonant Commutation Circuit
Assembled in Metal Box with Screen Printed Circuit on Aluminum Panel with 4mm Socket for test points & to see the waveforms.
Set of Patch Chords & Experimental Manual

	61. 
	AC Phase Control Circuits Trainer (4 Type)

	02
	Isolation Transformer 230V / 50 Hz
10:1 Signal Attenuator 40 W Lamp Load. Half Wave Phase Control using SCR circuit. Full Wave Phase Control using SCR circuit. Full Wave Phase Control using TRIAC & DIAC circuit. Full Wave Phase Control using Pulse Transformer & UJT circuit. Provision to Observe AC wave Forms on CRO. Assembled in Metal Box with Screen Printed Circuit on Aluminum Panel with 2mm Socket for test points & to see the waveforms. Set of Patch Chords & Experimental Manual

	62. 
	Series Inverter Using SCR

	02
	Isolation Transformer 230V / 50 Hz
250V DC Voltage Source. Gate Firing Circuit Pulse Frequency Adjustment. Electronic Over load Indicator with Reset Lamp Load Provision  to Observe AC Waveforms on Conventional Oscilloscope
Assembled in Metal Box with Screen Printed Circuit on Aluminum Panel with 4mm Socket for test points & to see the waveforms.           
Set of Patch Chords & Experimental Manual.

	63. 
	Parallel Inverter Using SCR

	02
	Isolation Transformer 230V / 50 Hz
15V / 3 A DC Voltage Source. Gate Firing Pulse Generator Circuit.
Electronic Over load Indicator with Reset Lamp Load Provision (25W)
Provision to Observe AC Waveforms on Conventional Oscilloscope
Assembled in Metal Box with Screen Printed Circuit on Aluminum Panel with 4mm Socket for test points & to see the waveforms.                         
Set of Patch Chords & Experimental Manual.

	64. 
	Time Delay Circuit Using SCR & UJT
 (UJT FIRING, CIRCUIT)

	02
	Isolation Transformer 230V AC Power Supply
40 W Lamp Load SCR, UJT relaxation Oscillator Diode Bridge Rectifier
Different Time Constants 10:1 Signal Attenuator Assembled in Metal Box with Screen Printed Circuit on Aluminum Panel with 4mm Socket for test points & to see the waveforms. Set of Patch Chords & Experimental Manual.

	65. 
	SCR Turn On Methods                      

	02
	0 – 15V / 350 mA DC Variable Power Supply
Triggers Pulse Sources.SCR Turn ON Circuit.10:1 Signal Attenuator
Isolated 230V 1:1 Transformer.40 W Lamp Load Assembled in Metal Box with Screen Printed Circuit on Aluminum Panel with 4mm Socket for test points & to see the waveforms. Set of Patch Chords & Experimental Manual

	66. 
	R & RC Firing Circuit                     

	02
	1:1 Isolated Transformer (230V)
RC – (Half Wave Lineate ) Firing Circuit. RC – (Full wave Lineate) Firing Circuit. 40 W Lamp Load, Port for Phase Control, 10: 1 Signal Attenuator
Assembled in Metal Box with Screen Printed Circuit on Aluminum Panel with 4mm Socket for test points & to see the waveforms.           
Set of Patch Chords & Experimental Manual.

	67. 
	Single Phase Cyclo-Converter 
	02
	Isolation Transformer Lamp Load Assembled in Metal Box with Screen Printed Circuit on Aluminum Panel with 4mm Socket for test points & to see the waveforms. Set of Patch Chords & Experimental Manual.

	68. 
	Single Phase Half Control Bridge Converter

	02
	Panel Dimensions : 600 (L) X 500 (W) X 100 (H) MM 
Approx. PROVISION : 30-0-30 Volts A. C. at 50 Hz provides input for a cycloconverter thyristorised bridge from which output is obtained at 25 Hz, 16.66 Hz and 12.5 Hz. thus demonstrating the frequency reduction to 1/2, 1/3, 1/4, of the A.C. mains frequency using digital logic circuits. Output of digital logic circuits is coupled to the thyristor gates by using opt isolators, All the waveforms can be observed with the help of the test points. Scope of Supply Top panel is appropriately labeled & test points are marked. Detailed instruction manual with circuit diagram and theoretical explanation for the students. Panel is mounted on rigid base.
Set of Patch Chords & Experimental Manual

	69. 
	Bridge Inverter Using SCR              
	02
	Isolation Transformer 230V / 50 Hz
15V / 3 A DC Voltage Source.Gate Firing Pulse Generator Circuit.
Electronic Over load Indicator with Reset, Lamp Load Provision (25W)
Provision to Observe AC Waveforms on Conventional Oscilloscope
Assembled in Metal Box with Screen Printed Circuit on Aluminum Panel with 4mm Socket for test points & to see the waveforms.                         
Set of Patch Chords & Experimental Manual


CAT – ‘F’         :             EIE DEPTT.

	S.No.
	Name of Equipment
	Qty.
	Specifications

	1. 
	Digital Lux Meter 


	2
	Range: 0 to 100000 or better;  lux :  3 Ranges; Over - Range : Indication of “ l ”; Sampling Time: 0.4 second; Operating Temperature: 0° to 50° C; Auto zero Adjustment; LCD Display

Data Hold facility; Standard Accessories : Light Sensor , Instruction manual, Carrying Case.

	2. 
	Combination Digital Tachometer/Stroboscope


	1
	Range : Tachometer: 5.0 to 99,999 rpm; Stroboscope: 60/19999rpm

Resolution; Accuracy: ±0.1% + 2 digits; Display: 5-digit LCD

Flash duration: <1000 microseconds; Max measuring distance: 12” 

Memory: last reading and min/max;  Battery: 9V

	3. 
	Digital Manometer


	1
	Range: 0 to 30 psi; Measure pressure (both Imperial and Metric scales) in psi, ‘ H2O, bar., mbar, mm Hg, oz in2, kg/cm2, kPa, ft H2O, cm H2O, and ‘ Hg; Accuracy: ±0.3% full scale (Repeatability: ±0.2% full scale; Linearity and Hysteresis: ±0.2 full scale)

Process connection:  3/16” barbed fittings; Display:  4-digit, ½”H LCD with backlight; Resolution:  0.003 psi; Power: one 9 V battery

Large backlight LCD, maximum, minimum, hold, and auto power off functions.; Built-in RS-232 port; Connection hose, 9 V battery and hard shell carrying case.

	4. 
	Digital Thermometer Dual Channel
	1
	Sensor: Thermocouple; Range: -50 to 1300deg C; Display: LCD

Battery: 9VDC; Carrying Case; Operating Manual

	5. 
	Digital Thermo-hygrometer


	1
	For measuring Temp., Humidity, Dew Point, Wet Bulb Temperature.

Dual display Temperature & Humidity Range : 0% to 100% R.H.
Accurate NTC sensor; Measures temperature in C/ F; Dew point and Wet bulb; Temperature Range : -20 C to 60 C; MAX MIN / MAX-MIN / AVG / & HOLD function; GENERAL SPECIFICATIONS

Zero : Automatic.; low battery indication; Measurement rate : 2.5 times/second; Operating environment : 0 C to 50 C, <70% R.H.

Storage environment : -20 C to 60 C, 0 to 80% R.H. with battery

removed from meter; Accuracy : Stated accuracy at 23 C ± 5 C, <75% R.H; Display Back-light; Auto Power Off; External probe

CE-Mark approval; Operating Manual

	6. 
	Non Contact IR Thermometer
	1
	Measuring temperature range from -30°C to 550°C and -22°F to 1022°F; Distance to spot ratio is 10:1; Backlight display to enable readings to be taken in poorly illuminated environment;  Selectable button for °C /°F; Adjustable emissivity from 0.1 to 1.0; Auto Power off in 10 Seconds; Data Hold facility to record stable reading.

Response time of 0.25 seconds; Minimum & Maximum values can be observed that are recorded during monitoring; High & low temperature alarm points can be set so as to get a beep sound when alarm set point is exceeded; Operating Manual.

	7. 
	Thermo Anemometer
	1
	Range: 0 to 30 m/sec; Accuracy: ±3% FS; Capable measuring in units ft/min, knots, mph,km/h; Temperature Scale: Celsius or Fahrenheit user-selectable; Temperature Sensor: NTC; Measurement Range: -20°C to 60°C / -4°F to 140°F; Measurement rate: 1 times per second; Resolution: 0.1°C/°F; Accuracy: ±1.0°C on -20°C to 0°C, 45°C to 60°C; ±0.5°C on 0°C to 45°C; ±2.0°F on -4°F to 32°F, 113°F to 140°F; ±1.0°F on 32°F to 113°F.

	8. 
	Portable Load Manager


	1
	4 Voltage and 4 Current Channels, with 4 PT’s & 4 CT’s for each Range specified, Capable of measuring V, I, PF, KW, Kva, kVAr, Hz, Min, Max, and peak V&I, kWh, kVArh, kVAh input and output

Harmonics up to 50th order in both V & I, DC  Voltage & Current 

CF, DF, THD, K-factor, DPF, Phase order detection capability Transient measurement, Inrush current measurement capability for 1minute; Range  : Current: 5mA to 5A/0.1A to 100A  and  30 A to 3000 A; Voltage:  Upto 1000 V; Operating power supply: 230VAC 50Hz;  Internal Battery : std 9V, LCD display; Operating temp.: 0 to 50oC; Electrical Safety: IEC 61010 1,000 V CAT III / 600 V CAT IV; Communication interface: USB, Memory: Greater than or equal to 4MB, with Recording facility; Accessories (essential) : 4 CT’s for each Current Range; 4 Crocodile clamps for voltage, Carrying case

PC Communication cable, Power cord, Data viewer software or Power analyzer transfer, Software CD, Operation Manual

	9. 
	PMBLDCM Motor Module with DSP Controller and VSI with accessories
	1
	Permanent magnet brushless DC motor (PMBLDCM) of 1 hp rating, 1500 rpm, 300 volts; Three phase voltage source inverter (VSI) for operation of above PMBL DC motor with all necessary accessories; DSP controller compatible to above VSI and PMBLDCM; DC motor 1 hp rating, 1500 rpm coupled with shaft of above PMBLDC motor for electrical loading; Tacho-generator mounted on the same shaft for speed measurement; Electrical load (resistive) max.750 watt with steps of 50 watts

	10. 
	PMSM Motor Module with FPGA Controller and VSI with accessories
	1
	Permanent magnet synchronous motor (PMSM) of 1 hp rating, 1500 rpm, 300 volts; Three phase voltage source inverter (VSI) for operation of above PMSM DC motor with all necessary accessories; FPGA controller compatible to above VSI and PMSM; DC motor 1 hp rating, 1500 rpm coupled with shaft of above PMSM motor for electrical loading; Tachogenerator mounted on the same shaft for speed measurement; Electrical load (resistive) max.750 watt with steps of 50 watts

	11. 
	Hall Effect AC/DC Current and Voltage probes 
	5 each
	Hall effect AC/DC current probes to measure current up to 50 amperes; Minimum resolution 0.1 Amp; Hall effect AC/DC voltage probes to measure voltage up to 1000 volts; Minimum resolution 1 volts

	12. 
	Hall Effect Voltage and Current Sensors
	10 each
	Hall effect AC/DC current sensors to measure current up to 50 Amp; Hall effect AC/DC voltage sensors to measure voltage up to 1000 volts

	13. 
	Power Analyzer Single Phase
	01
	Specifications for signals with a fundamental between 40 and 70 Hz; Minimum input voltage: 4 V peak-peak; Minimum input current: 10 A peak-peak (1mV/A); Input bandwidth: DC to 15 KHz; Specifications for Volts/ Amps/ Hertz; V rms (AC+DC), A rms (AC + DC), Hz; Voltage ranges (auto)” 5.000 V to 500.o V, 1250 V+_ (1% + 10 counts); Current ranges (auto): 50.00 A to 500.0 kA +_ (1% + 10 counts); Frequency range: 10.0 Hz to 15.0 kHz; 40.0 to 70.0 Hz: +- (0.5 % + 2 counts); CF crest factor range: 1.0 to 10.0 +- (5% + 1 counts)

	14. 
	AC TO AC CONVERTERS 5 kVA rating
	02
	Three phase 5 kVA rating, 400 V AC at input, AC to AC converter with three phase diode rectifier, Bulk DC link capacitor  and PWM controllable IGBT based VSI; PWM driver circuit with 5 V DC supply; snubber protection, dv/dt protection, di/dt protection, over current and over voltage protection, thermal trip, mounted on a heat sink with fan, enclosed in transparent unbreakable glass cabinet with all terminals of input output and DC link marked and accessible for measurement of voltage at various stages, operating manual.

	15. 
	AC TO AC CONVERTERS 25 kVA rating
	02
	Three phase 25 kVA rating, 400 V AC at input, AC to AC converter with three phase diode rectifier, Bulk DC link capacitor  and PWM controllable IGBT based VSI; PWM driver circuit with 5 V DC supply; snubber protection, dv/dt protection, di/dt protection, over current and over voltage protection, thermal trip, mounted on a heat sink with fan, enclosed in transparent unbreakable glass cabinet with all terminals of input output and DC link marked and accessible for measurement of voltage at various stages, operating manual.

	16. 
	DSP evaluation kit
	04
	DSP with features of 150 MHz (6.67-ns Cycle Time), Low-Power, High-Performance 32-Bit CPU, 16 x 16 and 32 x 32 MAC Operations, 16 x 16 Dual MAC, Harvard Bus Architecture, Fast Interrupt Response and Processing, Unified Memory Programming Model, 4M Linear Program/Data Address Reach, Code-Efficient (in C/C++ and Assembly) with On-Chip Memory– Flash Devices: Up to 128K x 16 Flash (Four 8K x 16 and Six 16K x 16 Sectors) – ROM Devices: Up to 128K x 16 ROM– 1K x 16 OTP ROM– L0 and L1: 2 Blocks of 4K x 16 Each; Single-Access RAM (SARAM) – H0: 1 Block of 8K x 16 SARAM– M0 and M1: 2 Blocks of 1K x 16 Each SARAM• Boot ROM (4K x 16) – With Software Boot Modes– Standard Math Tables; External Interface :Over 1M x 16 Total Memory, Programmable Wait States, Programmable Read/Write Strobe Timing, Individual Chip Selects; Clock and System Control:  Dynamic PLL Ratio Changes Supported– On-Chip Oscillator– Watchdog Timer Module, multiple External Interrupts 

Peripheral Interrupt Expansion (PIE) Block That Supports 45 Peripheral Interrupts; 32-Bit CPU-Timers, 128-Bit Security Key/Lock– Protects Flash/ROM/OTP and L0/L1 SARAM; Motor Control Peripherals: Two Event Managers Compatible to 240xA Devices• Serial Port Peripherals– Serial Peripheral Interface (SPI) – Two Serial Communications Interfaces (SCIs), Standard UART– Enhanced Controller Area Network (eCAN) – Multichannel Buffered Serial Port (McBSP) • 12-Bit ADC, 16 Channels– 2 x 8 Channel Input Multiplexer– Two Sample-and-Hold– Single/Simultaneous Conversions with Conversion Rate less or equal to 80 ns/12.5 MSPS, Up to 56 General-Purpose I/O (GPIO) Pins; Advanced Emulation Features– Analysis and Breakpoint; Functions– Real-Time Debug via Hardware• Development Tools Include– ANSI C/C++ Compiler/Assembler/Linker– Code Composer Studio™ IDE– DSP/BIOS™– JTAG Scan Controllers • Low-Power Modes and Power Savings– IDLE, STANDBY, HALT Modes Supported– Disable Individual Peripheral Clocks

	17. 
	dsPIC development board
	04 
	Digital signal controller with Modified Harvard architecture, C compiler optimized instruction set architecture with flexible Addressing modes, 144 Kb on-chip Flash program space (Instruction words), 8 Kb of on-chip data RAM, 4 Kb of nonvolatile data EEPROM, Up to 30 MIPS operation: DC to 40 MHz external clock input, 4 MHz-10 MHz oscillator input with PLL active (4x, 8x, 16x), 7.37 MHz internal RC with PLL active (4x, 8x, 16x), 44 interrupt sources, 5 external interrupt sources, 8 user selectable priority levels for each interrupt source, 4 processor trap sources, 16 x 16-bit working register array; Peripheral Features: High-current sink/source I/O pins: 25 mA/25 mA; Timer module with programmable prescaler:  Five 16-bit timers/counters; optionally pair 16-bit timers into 32-bit timer modules,  16-bit Capture input functions, 16-bit Compare/PWM output functions, 2 UART modules with FIFO Buffers, 2 CAN modules; Motor Control PWM Module Features:

8 PWM output channels, Complementary or Independent Output modes, Edge and Center-Aligned modes, 4 duty cycle generators, Dedicated time base, Programmable output polarity, Dead-Time control for Complementary mode, Manual output control, Trigger for A/D conversions; Quadrature Encoder Interface Module

Features: Phase A, Phase B and Index Pulse input, 16-bit up/down position counter, Count direction status, Position Measurement (x2 and x4) mode, Programmable digital noise filters on inputs, Alternate 16-bit Timer/Counter mode, Interrupt on position counter rollover/underflow; ADC : 10-bit Analog-to-Digital Converter (A/D) with 4 S/H Inputs: 1 Msps conversion rate, 16 input channels,  Conversion available during Sleep and Idle, Programmable Brown-out Detection and Reset Generation; Enhanced Flash program memory: 10,000 erase/write cycle (min.) for industrial temperature range, 100K (typical); Data EEPROM memory:  100,000 erase/write cycle (min.) for industrial temperature range, 1M (typical); Self-reprogrammable under software control, Power-on Reset (POR), Power-up Timer (PWRT) and Oscillator Start-up Timer (OST); Flexible watchdog Timer (WDT) with on-chip, low-power RC oscillator for reliable operation; Fail-Safe Clock Monitor operation detects clock failure and switches to on-chip, low-power RC oscillator; Selectable Power Management modes: Sleep, Idle and Alternate Clock modes

	18. 
	Software for FEM analysis
	1
	Complete system design software to model, simulate, analyse and optimize complex systems including electromechanical, electromagnetic, power and other mechatronic designs. Should have built in libraries for all aspects of the system design including electronics, sensors/ actuators, motors, generators, power converters, controls and embedded software, these libraries should be capable of being prototyped . 
The software should be capable of solving low frequency problems using FEM for 2D & 3D structures. It should be able to solve static, frequency domain and time-varying electromagnetic and electric fields including quasi static parameters. Should be able to do transient non-linear analysis for specified currents through conducting materials. It should support materials of magnetic, anisotropic and non-linear nature and support permanent magnets demagnetisation analysis. It should have solvers for Electromagnetic, Magnetostatic, Eddy Current, Transient Magnetic, Electric Transient, Electrostatic, and DC Conduction Analysis. The Solvers should be able to accurately solve for force, torque, capacitance, inductance, resistance, and impedance, as well as generate both nonlinear equivalent circuits and state-space models to be employed into the further system and circuit simulation analysis. It should be capable of doing automatic adaptive mesh creation with option to adjust the meshing parameters manually. It should have Field Calculator, plots for Flux linkages and Back emf - readymade plots apart from Torque, speed, current and link to thermal and structural analysis. It should support co-simulation with other software and should be capable of multiple excitation options like Data table, current, voltage, function, external circuit etc. It should support user defined primitives for complicated geometries

It should contain an inherent geometric modeller and this modeller should support model creation for FEM analysis for transformers, inductors and following rotating machines. Induction machines, Single-phase motors, Three-phase motors, Wound-rotor motors and generators, Synchronous machines, Line-start PM motors, Salient-pole motors and generators, Non-salient pole motors and generators, Brush commutated machines, DC motors and generators, Permanent magnet DC motors, Universal motors, Electronically commutated machines, Brushless DC motors, Adjustable-speed PM motors and generators, Switched reluctance motors and Claw-pole generators. 

It must support third party software and formats like MATLAB/Simulink, MathCAD, C/C++, ModelSim, QuestaSim, RTW, HFSS, Unigraphics, ANSYS Rigid Dynamics, ANSYS etc. File formats, such as IGES, STEP, ACIS, Parasolid and ANSYS Mechanical, Pro/ENGINEER, AutoCAD, CATIA, and Siemens PLM NX etc.


Mech. Engg.
:
CAT’G’

	S.No.
	Name of Equipment
	Qty.
	Specifications

	1.
	Cryogenic Treatment Chamber
	01
	Dimension: W1000×D900H×1550mm

Temperature: -185 degree C

Test range: -20 to -185 degree C

Temperature accuracy: +/- 0.5 degree c

Cooling rate range: 1 degree C/min to 5 ºC/min

Max. temperature range: 200 degree C

PC monitoring and controlling with RS 232 cable

Interface software CD  to be included

	2.
	Digital Muffle furnace
	01
	Digital type furnace  capable of heating upto a temperature of around 1200 degree C, 4×4 ×12 inches or 6×6×12 inches

	3.
	Exhaust emission analyzer (diesel)
	01
	Exhaust pipe, Piezo electric sensor, RS 232 cable, Electric cable, Battery cable, software CD, Trolley, Printer, Battery/Magnetic RPM and remote

	4.
	IR based pyrometer (dual beam)
	01
	Branded one, Capable of being interfaced with computer Measuring capability upto 1500 ºC

	5.
	FEM software
	10 user
	ANSYS Latest release (10 user)

	6.
	MATLAB
	05 user
	Latest release (5 user)

	
	
	
	


	7.
	Desktops
	15
	Processor

Speed

Cache

System Bus/QPI

Chipset

Mother Board

Memory

Hard disk Drive

Keyboard

Expansion Slots

Housing

Video Graphics

I/O Interface

Ports 

Power Supply

OS Supported

Storage Bays

Mouse
Monitor

Optical Drive 

Ethernet Card

Preloaded Software
Certification

Intel Core i7 or higher with v-Pro technology 3.1 GHz or Higher 

6 MB Intel Smart Cache 

5 GT/sec

Intel Q67 series Chipset or better (Intel only)

Original Intel or OEM manufactured

8 GB DDR-III RAM (1066 MHz) or higher RAM 

500 GB SATA (7200 RPM) or higher capacity 

104 keys Standard keyboard

Minimum 1 PCI & 1 PCI Express x16 (Total 3 slots either of the combination).

Small Form Factor (SFF) Cabinet with volume <=16 Liters

Integrated Graphics with Free slot for additional Graphics card 

Dual Channel serial ATA-150 controller

Minimum 6 USB Port at least 2 USB Ports at front side. 

Suitable power supply to meet the requirement of additional devices (Power efficiency>=85%) with Active power factor Correction.
Windows XP/ Vista/Windows 7 / Linux 

Minimum one External 13.35cm (5.25") & one Internal 8.90 cm (3.5") 

Optical mouse with Pad

18.5" TFT (Wide Screen) or higher TCO 05 Certified 

16X Internal DVD Writer 

10/100/1000 MBPS 
Windows 7 Professional 64-bit with Media Microsoft Security Essential Antivirus Software Preloaded

ISO 9001/9002, Energy star 5.0 Compliant, FCC, UL,CE,



	8.
	Data acquisition card
	01 
	Motion control cards: PCI 1241, Dynalog

V-Command Motion Control

* Motor Driver Support Voltage-type servo
* Number of Axes 4
* Interpolation 3-axis linear, 2-axis circular, helical
* Voltage Output Range ±10 V
* Resolution 16 bits
* Channels 4
* Position Counter ± 2, 146, 483, 647
* Home Modes 14
* Velocity Profiles T-curve, S-curve
* Local I/O
  Machine Interfaces: PEL x 4, MEL x 4, ORG x 4, EMG x 1
  Servo Driver Interfaces: SVON x 4, PRDY x 1
  Manual Pulse Generator Input: 1 set

Isolated Digital Input
* Input Voltage Logic 0: 1 V max.
* Logic 1: 18 V (30 V max.)
* Isolation Protection 2,500 VRMS
* Opto-Isolator Response 50?s
* Input Resistance 5.4 kW @ 18 V

Isolated Digital Output
* Output Type Sink (NPN) (open collector Darlington transistors)
* Isolation Protection 2,500 VRMS
* Output Voltage 5 40 VDC
* Sink Current 100 mA max./channel; 500 mA max 

Interface
* Input Type Quadrature (A/B phase) or Up/Down
* Drive Type Single-ended or differential
* Counts per Enc. Cycle 0x, 1x, 2x, 4x (AB phase only)

Input Range
* Single Ended Configuration
* Logic 0 : 1 V max.
* Logic 1 : 5 V min. (5 V ±10% max.)
* Differential Configuration
* Logic 0 : -3 V max.
* Logic 1 : 3 V min. (±5 V max.)
* Isolation Protection 2,500 VDC
* Max. Input Frequency 2 MHz

General
* Bus Type PCI V2.2
* Certifications CE, FCC class A
* Connectors 3 x 10-pin box head, 1 x 16-pin box head, 1 x SCSI
* 68-pin female
* Dimensions 174 x 107 mm (6.85" x 4.2")
* Power Consumption Typical: 5 V @ 850 mA
* Max: 5 V @ 1 A
* Humidity 5 95% RH, non-condensing (IEC 68-2-3)
* Operating Temperature 0 60° C (32 140° F)



	9.
	Automation Studio upgradation and  additional seats
	6 seats (upgradation) &

5 seats additional 
	6 seats are to upgrade to the latest version of Automation studio

05 seats additional are to be bought

	10.
	Potentiostat/Galvanostat/ZRA
	01
	1. Potentiostat/Galvanostat/ZRA:  consisting of the following:-

600 mA Potentiostat with USB Interface

Cell Cable

Electrochemistry Framework Software V5  (CD-ROM)

UDC4 Universal Dummy Cell

Hardware and Getting Started Manuals

2. DC105 Corrosion Techniques Software capable of offering the following techniques

Corrosion Potential

Polarization Resistance

Rp/Ec Trend

Tafel Plots

Potentiodynamic Plots

Cyclic Polarization

Critical Pitting Potential

Cyclic Galvanostaircase

Galvanic Corrosion

Electrochemical Reactivation

Potentiostatic

Galvanostatic

Galvanodynamic

3.EIS300 Electrochemical Impedance Spectroscopy Software capable of offering the following EIS Techniques:

· Potentiostatic EIS

· Multiplexed Potentiostatic EIS

· Galvanostatic EIS

· Hybrid EIS

· Single Frequency EIS 

· Mott Schottky

	11.
	Surface roughness tester (From reputed manufacturer in the field of producing measuring  instruments, such as Mitutoyo)


	01
	X-axis (drive unit)
Measuring Range: 

 
More than 15.00 mm)

Measuring speed:

0.25, 0.5, .075mm/s
0.25mm/s: S-type

Detecting method:

Skid measurement

Measuring Force:

Low force type

Stylus tip:

Diamond, small radius (2-5 µm), low force type)

Data Output

Via RS-232C interface/SPC output

Miscellaneous requirements: 

Capability for measurements on flat and cylindrical surfaces,

Graphic display of measured profile, built-in printer,JIS/DIN/ISO/ANSI compatable  evaluation parameters and analysis graphs, battery, AC adapter.



	12.
	Spectrometer
	01
	1. Compact state of the art optical emission spectrometer using Multi CCD system with high resolution and should be capable to mount up to 16 CCD solid state detector depending on application & total of more than 70,000 pixels

2. Focal Length: 500 mm

3. Spectral Field: 130-900 nano meter

4. Optical System; under vacuum with high luminosity holographic grating with 2700 grooves per mm.

5. Source: Multi frequency spark source

6. Capable for multi matrix analysis with lower argon consumption & minimal operational cost.

7. Automatic Profile system

8. Capable of analysing of gas element like nitrogen.

9. Software: Windows based software having user friendly parameters and important functions like analysis, global standardisation, printing and management of certificates, determination of alloys in accordance to International norms like ASTM, DIN etc., network linking & auto diagnosis statistical process control chart. 



	13.
	Friction Stir Welding Equipment
	01
	Friction Stir Welding Equipment:

- Spindle Motor12 kW/440V, AC drive.

- Spindle speed 200 to 2000 rpm (variable)

- Z axis (Auto – Hyd.) 300 mm

- Z axis (Manual) 50 mm

- Z Thrust 5000 Kg (adjustable)

- Z Rapid Speed 2000 mm/min

- X Axis (Auto – Hyd.) 600 mm

- X Thrust 2500 kg

- X Rapid Speed 5000 mm/min

- Y Axis (Manual) 200 mm

- Feed 0 to 500 (Infinitely variable)

- Table 350 x 600

- ‘T’slot 18 x 3

- Hydraulic power pack motor 2.2kw/440v

- Electricals with PLC

- Machine power 3 Ph 415V ± 10%,

50Hz ± 5Hz, 15kVA

Load cell for X & Z axis feed force feed back


Chemistry
:
CAT – ‘H’

	S.No.
	Name of Equipment
	Qty.
	Specifications



	1.
	Weighing balance
	02
	Capacity-320gm, Readability-0.1mg, Pan size-80mm, Standarad deviation-0.15mg, Linearity-0.3mg, Verifiable-no, Internal caliberation-yes.



	2.
	Conductivity Bench Meter
	02
	Range- µS/cm to 200.0 mS/cm, Resolution- 0.01 μS; 0.1 μS ; 1 μS ; 0.01 mS ; 0.1 mS, Accuracy±1 % full scale, 

Cal. Points Automatic (4 points); maximum 1 per range; manual (5 points); maximum 1 per range, cell constant0.1, 1.0, 10.0 (selectable)

TDS: Range.. to 100 ppt @ 0.5 TDS factor (to 200 ppt @ 1.0 TDS factor)Resolution0.01 ppm; 0.1 ppm ; 1 ppm ; 0.01 ppt ; 0.1 ppt Accuracy± 1 % full scale Cal. Points Up to 5 points ,TDS Factor 0.40 to 1.00 (adjustable), 

Temperature: Range (Meter)0.0 to 100.0 ºC / 32.0 to 212.0 ºF Resolution0.1 ºC, Accuracy± 0.5 ºC / ± 0.9 ºF Coefficient (Per ºC)



	3.
	pH  Meter
	02
	pH range= -2.000 to 19.999, Resolution-0.001/0.01/0.1pH, Relative accuracy: ± 0.002,  

Concentration range-0.000 to 19900, 

Temprature- -5.0 to 1000C, case-dust splash resistance, chemical resistance.



	4.
	Water purification system
	01
	Ultra pure water for laboratories, 

TOC, ppb:< 10,

Water Resistivity, MΩ·cm (@ 25 °C):18.2, 

Conductivity μS/cm=0.056
Feed Water Nature: Tap water, 

Microorganisms, cfu/mL:< 1

Pore Size (µm):0.22, 

Flow Rate, L/min: Up to 0.6




5.
Automated Digital Polarimeter

Specifications:
	1.  
	Measuring scales
	a) °Optical Rotation

b) °Specific Rotation

c) % Concentration (g/mL, g/100mL, g/L) 

d) % Sucrose

e) % Glucose 

f) °Z International Sugar Scale (ISS)

g) Mathematic functions 

h) User-defined scales

	2.
	Optical rotation specifications (at l 589 nm)

	
	a) Measuring Range: 
	± 89.9°

	
	b) Resolution:
	0.0001° for the entire measuring range

	
	c) Accuracy:

	± 0.002° for the entire measuring range

	
	d) Repeatability:
	± 0.001° for the entire measuring range

	
	e) Response time:
	15 seconds for the entire measuring range

	3.
	Light source:
	Tungsten halogen lamp

	4.
	Optical cell:
	Glass cell of 100 mm length standard. The instrument should be capable of accommodating sample cells from 2.5 mm to 200 mm. Other sample cells viz. Micro cell, 200 mm, temperature controlled steel cells of length 50 & 100  mm should also be quoted as option. 

	5.
	Dark samples measurements
	Optical Density (OD) upto 4.0 at 589 nm

	6.
	Temperature reading:
	Temperature accuracy of ± 0.03°C & temp resolution of 0.01°C

	7.
	Instrument Control:
	Graphical TFT touch screen display (Additional soft keys for providing safety to the touch-screen under the lab conditions)

	8.
	GLP Compliance:
	- Unique password protection for multi user levels; Audit trail for traceability of electronic data; Tamper-proof export of audit trail files; Built-in automatic & traceable sample cell identification to eliminate human errors; Built-in automatic & traceable quartz plate identification to prevent incorrect calibration procedure being used & it should be accompanied with manufacturer’s certificate; Freely customizable methods (preinstalled methods for standard applications)

	9.
	Data export 
	Printer, Memory stick (PDF, XLS, TXT files) Local network.

	10.
	Upgradeability: The quoted instrument should be fully upgradeable in future with following facilities:  Multi wavelength measurement upto 8 wavelengths; Automatic temperature control of samples from 15 °C to 45°C with Peltier; Automatic sample introduction device for complete automation; HPLC flow-through cell for chromatographic analysis of optically active compounds; Interfacing with other instruments for measurement of parameters viz. Refractive Index & % Brix, ph & Conductivity, Turbidity, etc. to meet the future application requirements. It should be possible to take the print of all the parameters viz. OR, Sp. Rotation, Concentration, RI, % Brix, pH, Conductivity, etc. on a single report.

	11.
	Connectivity
	External PC or a display unit, keyboard, mouse, bar code reader, memory stick, Printer and office printer connected via USB or Ethernet.

	12.
	Manuals:
	The user manual should be provided along with the instrument in the form of hard copy as well as electronic copy.

	13.
	Training:
	The supplier of the instrument will provide hands on operational as well as application training at the time of installation. Supplier should mention their training facilities in India.

	14.
	After sales support:
	The supplier should provide prompt after sales support in terms of instrument service as well as application support.

	15.
	The supplier should be able to demonstrate the capability of the instrument with our samples, if needed.


PHYSICS  

:
CAT – ‘I’

	S.No.
	Name  of equipment
	Specification 
	Qty 

	1. 
	Dual trace CRO
(digital Oscilloscope)
	Bandwidth-100Mhz,equivalent sample rate -25GSa/s, No.of channel-16 channel logic +dual channels+ external trigger,vertical resolution-8 bits, vertical sensitivity-2mV/div to 10V/div,DC gain accuracy-2mV/div – 5mV/div:± 4%,10mV/div to 10V/div:± 3%,offset range± 40v(500mV/div to 10V/div),±2V(2mV/div to 100mV/div),Lower freq. response ≤ 5 Hz(at input BNC) Input impedence- 1M(±2%, in parallel with 15pF±3pF, Time base-2ns to 50 s/div in 1-2-5 seq.Trigger modes- edge ,video, pulse width, AC line, Trigger Sources-CH1,Ch2,EXT, Slope,Alternative , Trigger Senstivity-0.1 div to   1.0 div (adjustable) ,Storage-10 set ups & 10 waveforms,USB;BMP,CSV, waveforms & setups,Math functions-Add,subtract, multiply,FFT,invert                                       
	03

	2. 
	Magnetic susceptibility measurement app
	Quinck’s tube with stand ,Sample: FeCl3, Electromagnet,field intensisty7.5KG at 10mm air-gap with flat pole pieces, pole pieces 50mm diameter ,  power requirement 0-30Vdc,  4A, if coils are connected in series,current range Smoothly adjustable from 0–4A,load regulation 0.1% for load variation from 0 to max.,line regulation 0.1% for ±10% mains variation, display3½ digit, 7 segment LED DPM   Constant Current Power Supply, supply:current:smoothly adjustable0-3Aper coil,lin regulation:±0.1% for 10% mains variation:±0.1% for no to full load,  display 3.5 digit,7 segment LED display,  

power supply:220Volt±10%,50Hz ,Digital Gauss meter, range 0-2KG & 0-20KG,resoulation1G at 0-2KG range ,accuracy ±0.5% ,temperature Upto 50°C , diplay3½ digit, 7 segment LED DPM with auto polarity and over flow indication power220V ±10%, 50Hz, Travelling Microscope 

	01

	3. 
	Hall effect measurement apparatus
	Hall probe : Ge single crystal n or p type, resistivity 8-10 Ώcm, Contacts: spring type, 

Constant Current Generator : 0-20mA,display:3.5 digit 7 segment LED,accuracy:0.25% of the reading ±1 digit, load regulation:0.05% for no load to full load, line regulation:0.05% for ±10% changes

Digital Millivoltmeter:

Range: 0- 200mV,resolution:100µV,accuracy:±0.1% of reading ±1 digit,impedance:1Mohm,Special features: auto zero & polarity indicator

Electromagnet: pole pieces 75mm diameter flat,field:11KG±5% at 10mm air gap,Energising coils:two,each coil is wound on non magnetic formers & has a resistance of 12Ώ,power requirement:0-90Vd.c.,3.0A(series), 0-45Vdc, 6A (Parellel)

Constant current power supply:current:smoothly adjustable0-3Aper coil,lin regulation:±0.1% for 10% mains variation:±0.1% for no to full load,  display 3.5 digit,7 segment LED display,  

power supply:220Volt±10%,50Hz

Digital Gauss meter:Range:0-20KG,accuracy:±1% display 3.5 digit 7 segment LED display, power supply:220Volt±10%,50Hz,detector:hall probe 

with an Indium Arsenide crystal


	01

	4. 
	 He-Ne Laser Source
	He-Ne Laser 5mW &10 mW          

	02

	5. 
	Holographic and Interferometer Kit
	He-Ne Laser-1.5 mW, Aperture Adjustable Bar Clamp, Lens Holder, Two-Axis Tilt Holder, Plate Holder, Magnetic Base with Post Holder, Beam Splitter-50/50, 50/50, 30/70, Flat Mirror- Φ 36 mm, Lens- f ' = 6.2, 15, 225 mm, Sample Stage, White Screen, Optical Rail, Semiconductor Laser-5 mW, 650 nm, Holographic Plate-12 pc silver salt plates, 9x24 cm of each plate, Air Chamber, Air pump with Gauge
	01

	6.                   
	         Optics 

      Expriment kit
	Low-Pressure Mercury Lamp-20 W with power supply ,  Low-Pressure Sodium Lamp-20 W with power supply ,  He-Ne Laser-1.5 mW with power supply ,  Two-Axis Stage- X translation (10 mm), Z-adjustable (30 mm),  Z-Adjustable Post Holder- Travel 30 mm with a magnetic base,  Multi-Pinhole Disc Assembly- Φ 0.10, 0.15, 0.20, 0.30, 0.50, 0.60, 1.00, 2.00 mm,  Single-Side Adjustable Slit  - Slit width 0-2 mm,slit direction rotation within ± 5°,  Lens Group Holder- Movable on rail for nodal measurement ,  Double Porro Prism Assembly- For inverting image in two directions ,  Standing Ruler- For measuring telescope's magnification,Direct Measurement Microscope- Measurement Microscope, 20X, Optical Rail with Carriers-1.0 meter dovetail rail, 7 carriers, 

                                                                                    
	01

	7. 
	Measurement of sp. Heat of nanofluids/material
	measure Heat Capacity of nanofluids from 25°C to 70°C., TEC based cooling chamber to cool the fluid to initial temperature of 20 °C., Logging and recording will be done with Voltage, Current and Temperature at every 5 sec interval.                           
	01

	8. 
	Digital vernier calliper
	Power: 3.0V battery, Manual power off, Zero setting at any position, Max. measuring speed: 3m/s, Fraction Function ,Can Display Fraction Reading, Zero setting at any position, Metric / inch/Fraction interchangeable system conversion at any position, Display window uses special quartz glass, high scratch-resistance, Measuring range: 0 - 250mm (approx.)(0 - 10")
	02

	9. 
	Four probe set up
	Specifications of the Oven
Temperature Range- Ambient to 473K, Resolution-1K, Stability-±0.5K, Measurement Accuracy-±1K (typical), Oven- Specially designed forFour Probe Set-Up, Sensor- RTD (A class), Display-3½ digit, 7 segment LED with auto polarity and decimal indication, Power-150W

Multi-range Digital Voltmeter Specifications Range- X1 (0-200mV) & X10 (0-2V)- Resolution, Accuracy-0.1% of reading 1 digit, Display-3½ digit, 7 segment LED with auto polarity and decimal indication, Overload Indicator- Sign of 1 on the left & blanking Of other digits.

Constant Current Generator- Open Circuit Voltage-18 V, Current range-0 - 20 mA, Resolution-10 A, Accuracy-0.25% of the reading 1 digit, Load regulation-0.05% for 0 to full load, Line Regulation-0.05% for 10% changes

	01

	10. 
	HE-NE Laser Mode Analzer
	He-Ne Laser, Cavity Length-246 mm, Center Wavelength, Confocal Spherical Scanning Interferometer, Cavity Length-20 mm, Radius of Curvature of Concave Mirror-20 mm, Reflectivity of Concave Mirror-99%, Finesse->200, Free Spectral Range-4 GHz, Mode Spaciode Analyzerng Error-< 20 MHz
	01

	11. 
	Cooling curve kit
	A vertical furnace with Digital Temperature Indicator for temperature measurement, High

Temperature Silica Crucibles (7nos.) for each sample composition, thermocouple with a

Protective insulation sheath, Stirring rod, Fork, Stop Watch, Manual and Pb-Sn Samples 7 nos.in different percentage weighing each sample 100 gm.
	01


Electrical Wing
:
CAT – ‘J’

Water Coolers with Stabilizers
:
35 Nos.

	S.No.
	Detailed Specifications
	Qty.

	Water Coolers



	1.
	Cooling Capacity(Litres) - 20

Storage Capacity (Litres) - 40

In situ PUF Insulation

Refrigerant - R134a

Full Stainless Steel Body, Tank, Faucets, Drip Tray.

Extra Large Steel water tray

Cooling Capacity as per IS 1475

Suitable for operation on 230V/1Ph./50Hz power supply

Water Tank - SS (Food Grade)

No. of Faucets - 01

Material of Legs - PP

Adjustable Legs

Water Outlet 1” above the discharge pipe

Max. Current 􀂔 2Amps

Top Lid Lockable with Dust Proof sealing

All Plastic wetted parts of food grade.

Adjustable Thermostat


	15

	2.
	Cooling Capacity(Litres) - 80

Storage Capacity (Litres) - 120

In situ PUF Insulation

Refrigerant - R22

Full Stainless Steel Body, Tank, Faucets, Drip Tray.

Extra Large Steel water tray

Cooling Capacity as per IS 1475

Suitable for operation on 230V/1Ph./50Hz power supply

Water Tank - SS (Food Grade)

No. of Faucets - 02

Material of Legs - PP

Adjustable Legs

Water Outlet 1” above the discharge pipe

Max. Current 􀂔 4.8Amps

Top Lid Lockable with Dust Proof sealing

All Plastic wetted parts of food grade.

Adjustable Thermostat


	20


	Automatic Voltage stabilizers

	3.
	Automatic voltage stabilizer (Wall mounted) of rating 1 KVA of Branded make

􀁸 Input range 160-260V Output 220V ± 5%

􀁸 Completely Copper bound Buck/Boost transformer.

􀁸 Special Grade Silicon Steal Lamination for transformer

􀁸 Solid State Control Cord. Electromagnetic relays for reliable performance.

􀁸 High efficiency.

􀁸 Elegant powder coated housing.

􀁸 Attractive front panel with ammeter and voltmeter.


	15

	4.
	Automatic voltage stabilizer (Wall mounted) of rating 2 KVA of Branded make

􀁸 Input range 160-260V Output 220V ± 5%

􀁸 Completely Copper bound Buck/Boost transformer.

􀁸 Special Grade Silicon Steal Lamination for transformer

􀁸 Solid State Control Cord. Electromagnetic relays for reliable performance.

􀁸 High efficiency.

􀁸 Elegant powder coated housing.

􀁸 Attractive front panel with ammeter and voltmeter


	20
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