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	Electronics Lab

	 
	                                                                              BOQ
	 
	 
	 

	Local

	S.No
	Name of Equipment/Device
	Qty
	Unit Price (PKR)
	Total Amount (PKR)

	1
	Diode (silicon, Germanium) 1A, 5A
	500
	
	

	2
	Variable DC Power Supply                                              Specifications:                                                         
	9
	
	

	
	Output voltage: 12V                                     
	
	
	

	
	Output current:  10A                                     
	
	
	

	
	Output Power: 300W                                                            
	
	
	

	3
	Digital Multimeters (Digital Multimeter Voltage Current Temperature Capacitance and Temperature Meter),                                            
	10
	
	

	
	Specifications and Range:                                        
	
	
	

	
	DC voltage (V) 1000V                
	
	
	

	
	AC voltage (V) 1000V             
	
	
	

	
	DC current (A) 10A                   
	
	
	

	
	AC current (A) 10A               
	
	
	

	
	Resistance (Ω) 40MΩ                
	
	
	

	
	Capacitance (F) 40mF             
	
	
	

	
	Frequency (Hz) 400Hz~40mHz  
	
	
	

	
	Temperature (°C) -40~1000℃      
	
	
	

	
	Temperature (℉) -40~1832℉   
	
	
	

	4
	Resistors 1/4W (1Ω,220Ω,330Ω,470Ω,1kΩ 10kΩ ,470kΩ, 1MΩ), 1W (1Ω, 10Ω, 50Ω, 100Ω).  
	1000
	
	

	5
	Connecting wires (banana jack plug leads red and black pairs)
	202
	
	

	6
	Zener diode (5V, 12V,15V)
	500
	
	

	7
	Oscilloscope (100MHz) 
	5
	
	

	
	channels >= 2;
	
	
	

	
	sampling >= 1GS/s;
	
	
	

	
	storage = setup, bitmap, wave
	
	
	

	
	power input = 220VAC, 50Hz
	
	
	

	
	interface = usbotg
	
	
	

	
	standard accessories = Probe×2 (1×,10× switchable), Power Cord, USB Cable, PC Software CD
	
	
	

	8
	Capacitors (electrolytic, 10uF, 47uF,100uF, 1000uF) voltage ratings, 10V, 25V, 50V
	500
	
	

	9
	Dual Channel Function Generator (25MHz),                                            
	5
	
	

	
	 SPECIFICATIONS:
	
	
	

	
	Sine Wave - 1µHz – 25MHz
	
	
	

	
	Square Wave - 1µHz – 25MHz
	
	
	

	
	Pulse - 500µHz – 5MHZ
	
	
	

	
	Ramp – 1µHz – 300KHz
	
	
	

	
	Gaussian White Noise – 25MHz bandwidth (-3db)
	
	
	

	
	Arbitrary Wave - 1µHz – 5Mhz
	
	
	

	
	Maximum output frequency: 25MHz
	
	
	

	
	Output channels: 2
	
	
	

	
	Sampling rate: 125 MSa/s
	
	
	

	
	Wave length: 16 kpts
	
	
	

	
	Frequency resolution: 1 μHz
	
	
	

	
	Vertical resolution: 14 bits
	
	
	

	
	Waveform: Sine, Square, Ramp, Pulse, Gaussian white noise, 48 types of built-in arbitrary waveforms.
	
	
	

	
	Modulation function: AM, FM, PM, DSB-AM, FSK, ASK, PWM, Sweep, Burst
	
	
	

	
	Frequency counter: 100 mHz ~ 200 MHz
	
	
	

	
	Standard configuration: USB Host & Device
	
	
	

	
	Optional port: USB-GPIB adapter
	
	
	

	
	Size: 229mm×105mm×281mm
	
	
	

	10
	Power resistors (5W, 10W,50W)
	500
	
	

	11
	Bipolar Junction Transistor (NPN, bc547,2n2222)
	500
	
	

	12
	JFET n-channel irfz24n
	100
	
	

	13
	Operational amplifier IC (LM741).
	500
	
	

	14
	LED Green + Red
	500
	
	

	15
	Printer + scanner
	1
	
	

	
	
	
	
	

	Electrical Circuit Analysis Lab

	 
	 
	 
	 
	 

	Local

	S.No
	Name of Equipment/Device
	Qty
	Unit Price (PKR)
	Total Amount (PKR)

	1
	Dual Channel Function Generator  (25MHz),                                             SPECIFICATIONS:
	5
	
	

	
	Sine Wave - 1µHz – 25MHz
	
	
	

	
	Square Wave - 1µHz – 25MHz
	
	
	

	
	Pulse - 500µHz – 5MHZ
	
	
	

	
	Ramp – 1µHz – 300KHz
	
	
	

	
	Gaussian White Noise – 25MHz bandwidth (-3db)
	
	
	

	
	Arbitrary Wave - 1µHz – 5Mhz
	
	
	

	
	Maximum output frequency: 25MHz
	
	
	

	
	Output channels: 2
	
	
	

	
	Sampling rate: 125 MSa/s
	
	
	

	
	Wave length: 16 kpts
	
	
	

	
	Frequency resolution: 1 μHz
	
	
	

	
	Vertical resolution: 14 bits
	
	
	

	
	Waveform: Sine, Square, Ramp, Pulse, Gaussian white noise, 48 types of built-in arbitrary waveforms.
	
	
	

	
	Modulation function: AM, FM, PM, DSB-AM, FSK, ASK, PWM, Sweep, Burst
	
	
	

	
	Frequency counter: 100 mHz ~ 200 MHz
	
	
	

	
	Standard configuration: USB Host & Device
	
	
	

	
	Optional port: USB-GPIB adapter
	
	
	

	
	Size: 229mm×105mm×281mm
	
	
	

	2
	Oscilloscope (100 MHz)
	5
	
	

	
	channels >= 2;
	
	
	

	
	sampling >= 1GS/s;
	
	
	

	
	storage = setup, bitmap, wave
	
	
	

	
	power input = 220VAC, 50Hz
	
	
	

	
	interface = usbotg
	
	
	

	
	standard accessories = Probe×2 (1×,10× switchable), Power Cord, USB Cable, PC Software CD
	
	
	

	3
	Digital Multimeters (Digital Multimeter Voltage Current Temperature Capacitance and Temperature Meter),                                                      
	10
	
	

	
	  Specifications and Range:                                        
	
	
	

	
	DC voltage (V) 1000V                
	
	
	

	
	AC voltage (V) 1000V             
	
	
	

	
	DC current (A) 10A                   
	
	
	

	
	AC current (A) 10A               
	
	
	

	
	Resistance (Ω) 40MΩ                
	
	
	

	
	Capacitance (F) 40mF             
	
	
	

	
	Frequency (Hz) 400Hz~40mHz  
	
	
	

	
	Temperature (°C) -40~1000℃      
	
	
	

	
	Temperature (℉) -40~1832℉   
	
	
	

	4
	Electric circuit analysis trainer
	5
	
	

	
	Specifications and features:
	
	
	

	
	Modular panel and rack/frame system facilitating alternate module locations and allowing for system expansion in the future
	
	
	

	
	Each component panel assembly must include: a 1/8" aluminum panel face; epoxy silk-screened component nomenclature and symbols; riveted, 16-gauge, formed-steel enclosures; powder coating and instructor fault switches
	
	
	

	
	Provision for mounting of system on standard DAC mounting structures, or any standard 19" rack system
	
	
	

	
	On-board circuit breaker, internal power supply, and transformer, creating working voltages of 24VAC center tapped, or 24VDC
	
	
	

	
	Dimensions (Minimum):
	
	
	

	
	(L x W x H)
	
	
	

	
	18 1/8in. x 14in. x 17 1/2in. (460 x 355 x 444 mm)
	
	
	

	
	UTILITIES: 110/220 VAC, 50/60 Hz
	
	
	

	
	Accessories:
	
	
	

	
	Loose component kit including: (2) bar magnets, (1) component storage box, (1) magnetic reed switch, (1) nail, (1) spool of bell wire, (1) sealed box of iron filings, (1) D cell holder, (1) compass, (1) 6" acrylic rod, (1) rubbing cloth, (1) 6" wood dowel, (1) solderless breadboard (2" x 3"), (2) NPN transistors, (2) PNP Transistors, and (10) assorted resistors
	
	
	

	
	Banana plug patch cords
	
	
	

	
	Use/Activity Guide
	
	
	

	5
	Resistors ¼ W (1Ω, 10Ω, 100Ω, 220Ω, 330Ω, 470Ω, 1000Ω, 3.3kΩ ,10kΩ, 33kΩ ,100kΩ ,1MΩ) 
	500
	
	

	6
	Inductors (2.2uH,5uH,100uH, 220uH, 330uH, 470uH, 1mH, 4.7mH)
	500
	
	

	7
	Capacitors (electrolytic, 10uF, 22uF, 47uF, 100uF, 1000uF) voltage ratings: 10V, 25V, 50V
	500
	
	

	8
	THREE PHASE BENCH POWER SUPPLY           Specifications:                                                           Power Requirement: 240 / 415 VAC, 5Amp Single phase 50Hz                              
	5
	
	

	
	Connection: 3P+N+PE                                   TECHNICAL SPECIFICATION: Three Phase AC Adjustable Output (0-240 / 415VAC; 1A
	
	
	

	
	With On / Off Switch, Overload Protection with Voltmeter and Ammeter Indicated) ACCESSORIES
	
	
	

	
	Operation Manual
	
	
	

	
	1.5 M length input Cable and 3 pin plug.
	
	
	

	
	Dimensions: Approx. 470L x 360H x 250D
	
	
	

	9
	Three phase ac industrial connector (3 phase 4 wire)
	6
	
	

	10
	Connecting wires flexible cable 20A AC current (banana connector)
	2
	
	

	11
	JFET n-channel (irfz44n)
	100
	
	

	12
	Operational amplifier IC (LM741).
	100
	
	

	13
	Stopwatch (Minimum 1 second)
	10
	
	

	14
	Breadboard (GL-12 830 Points)
	10
	
	

	15
	Inductors (100uH, 50uH, 200uH) toroidal core
	500
	
	

	16
	LED Green and Red
	370
	
	

	
	
	
	 
	 

	Applied Physics Lab

	Local

	S.No
	Name of Equipment/Device
	Qty
	Unit Price (PKR)
	Total Amount (PKR)

	1
	Capacitors (100uF, 220uF,1000uF)
	50
	
	

	2
	9-volt battery (6F22) + battery snap connector
	20
	
	

	3
	Capacitance meter (200pF/2nF/20nF/200nF/2uF/20uF/200uF/2mF/20mF)
	10
	
	

	4
	Connecting wires (leads) banana connectors
	10
	
	

	5
	Ballistics galvanometer
	7
	
	

	
	Specifications:
	
	
	

	
	Resistance 100 Ω 
	
	
	

	
	Time Period 12sec
	
	
	

	
	Charge Sensitivity 300mm/µC
	
	
	

	
	Current Sensitivity 1000mm/µA
	
	
	

	
	Critical Damping Resistance 2000 Ω
	
	
	

	6
	Simple pendulum consists of a brass bob of 1” diameter suspended by a flexible and weightless stitching thread the 2nd end of thread is tied to the rigid support. Supplied with heavy metallic base along with rod & special clamp
	5
	
	

	7
	A standard capacitor 100uF 50v
	50
	
	

	8
	A stopwatch (least count 1 sec)
	10
	
	

	9
	Keys for changing resistance on resistance box
	20
	
	

	10
	Resistance box (1Ω, 10Ω, 100Ω, 220Ω, 330Ω, 1000Ω, 10000Ω)
	100
	
	

	11
	Wooden box with moving lamp inside the box, photocell at one end of the box and with ammeter
	10
	
	

	12
	Potentiometer
	10
	
	

	
	530 ohm and 50 ohms 
	
	
	

	
	Electrical Slide Rheostat Variable Resistance 
	
	
	

	
	material: plastic, metal, porcelain
	
	
	

	13
	Variable DC Power Supply                                           
	10
	
	

	
	Specifications:                                                         
	
	
	

	
	Output voltage: 12V                                  
	
	
	

	
	Output current:  10A                                     
	
	
	

	
	Output Power: 300W                                                            
	
	
	

	14
	Standard resistance box, ±0.2% (Variable Decade Resistor 0-9999.9 Ohm)
	10
	
	

	16
	Beaker (1000ml)
	3
	
	

	17
	Thermometer digital NTC (-150 to 100 °C) +-1°C
	10
	
	

	18
	Hotplate
	1
	
	

	
	medium size (250 * 250 mm, 250 * 500 mm, 300 * 300 mm, 115 * 600 mm)
	
	
	

	
	working temperature up to 400°C
	
	
	

	
	digital temperature control
	
	
	

	
	overheating protection
	
	
	

	
	temperature display
	
	
	

	19
	5 leads banana connector 1m
	5
	
	

	20
	Universal Circuit Board
	10
	
	

	
	9cm x 15 cm Double Sided FR4 Fiber Glass Dotted Veroboard
	
	
	

	22
	150 Ohm Resistor 1/4W
	100
	
	

	23
	330 Ohm Resistor 1/4W
	100
	
	

	24
	550 Ohm Resistor ¼ W
	100
	
	

	25
	Miniature Light Bulb and Socket 
	10
	
	

	
	100W filament bulb with 1m cable and plug/socket pair
	
	
	

	26
	Jumper for breadboard
	10
	
	

	27
	Wire Leads with alligator clips 1m
	100
	
	

	28
	DC circuit trainer
	10
	
	

	
	Requires 220VAC to operate, outputs 2-14VDC (4A max)
	
	
	

	
	• Panel mounted Digital Readout showing trainer DC voltage
	
	
	

	
	• Hinged and removable top cover
	
	
	

	
	• Built in DMM (Digital Multi-meter) display with accessible
	
	
	

	
	external meter fuse
	
	
	

	
	• Meter is powered by the trainer’s power supply. (No batteries)
	
	
	

	
	• Adjustable 2KHz pulse width modulation generator (0-100%)
	
	
	

	
	 
	
	
	

	
	The following electrical components are included:
	
	
	

	
	Qty - component
	
	
	

	
	2- #194 Light bulbs (removable)
	
	
	

	
	1- #3157 Light bulb (removable)
	
	
	

	
	1- #2726 LED bulb (removable)
	
	
	

	
	1- Buzzer
	
	
	

	
	2- Transistors (NPN and PNP)
	
	
	

	
	1- Diode
	
	
	

	
	1- Motor
	
	
	

	
	1- ISO 5-pin relay
	
	
	

	
	1- Electronic flasher
	
	
	

	
	1- 75Ω Potentiometer
	
	
	

	
	5- Resistors (1-2Ω, 2-20Ω, 1-40Ω, 1-100Ω)
	
	
	

	
	1- Fuse (removable)
	
	
	

	
	1- SPST Toggle switch
	
	
	

	
	1- N.O. Push button switch
	
	
	

	32
	Digital Multimeters (Digital Multimeter Voltage Current Temperature Capacitance and Temperature Meter),                                            
	10
	
	

	
	Specifications and Range:                                        
	
	
	

	
	DC voltage (V) 1000V                
	
	
	

	
	AC voltage (V) 1000V             
	
	
	

	
	DC current (A) 10A                   
	
	
	

	
	AC current (A) 10A               
	
	
	

	
	Resistance (Ω) 40MΩ                
	
	
	

	
	Capacitance (F) 40mF             
	
	
	

	
	Frequency (Hz) 400Hz~40mHz  
	
	
	

	
	Temperature (°C) -40~1000℃      
	
	
	

	
	Temperature (℉) -40~1832℉   
	
	
	

	
	Each component has circuit connection receptacles for jumper
	
	
	

	
	wire hookup
	
	
	

	
	• Included are test jumper wires, power cord and meter test leads
	
	
	

	
	• Includes a comprehensive user’s manual with student activity assignments which cover basic electricity, Ohm’s Law
	
	
	

	
	principles, digital
	
	
	

	
	• multi-meter set-up, use and interpretation, electrical component
	
	
	

	
	operation, and DC circuit construction and operation. Additional manuals available at no charge after trainer purchase
	
	
	

	
	at www.consulab.com
	
	
	

	
	• Manual contains competence measuring tests to evaluate
	
	
	

	
	student comprehension.
	
	
	

	33
	1500 (17 AWG copper enamel wire 1 pound)
	1
	
	

	34
	Two core cables (10A)
	1
	
	

	35
	Ruler 12 inches
	10
	
	

	36
	Bar magnets (colored blue and red on opposite poles)
	10
	
	

	37
	Insulated copper wire
	1
	
	

	
	length = 10m,
	
	
	

	
	flexible
	
	
	

	
	AWG 3
	
	
	

	38
	Empty Cardboard paper towel roll
	25
	
	

	49
	Step Up Transformer 12VAC /220VAC (1A)
	10
	
	

	40
	Step-Down Transformer 220VAC/12VAC (1A)
	10
	
	

	
	
	
	
	

	

	Electrical Machines Lab

	 
	 
	 
	 
	 

	Local

	S.No
	Name of Equipment/Device
	Qty
	Unit Price (PKR)
	Total Amount (PKR)

	1
	Industrial transformer trainer
	2
	
	

	2
	Digital Multimeters (Digital Multimeter Voltage Current Temperature Capacitance and Temperature Meter),                                            
	8
	
	

	
	Specifications and Range:                                        
	
	
	

	
	DC voltage (V) 1000V                
	
	
	

	
	AC voltage (V) 1000V             
	
	
	

	
	DC current (A) 10A                   
	
	
	

	
	AC current (A) 10A               
	
	
	

	
	Resistance (Ω) 40MΩ                
	
	
	

	
	Capacitance (F) 40mF             
	
	
	

	
	Frequency (Hz) 400Hz~40mHz  
	
	
	

	
	Temperature (°C) -40~1000℃      
	
	
	

	
	Temperature (℉) -40~1832℉   
	
	
	

	3
	Digital Clamp meter                                           
 Function,  Range and  Accuracy
	8
	
	

	
	DC Current        600 A ±(2%+5)
	
	
	

	
	AC Current       600 A ±(2%+5)
	
	
	

	
	DC Voltage      600 V ±(0.5%+2)
	
	
	

	
	AC Voltage      600 V ±(0.8%+5)
	
	
	

	
	AC voltage frequency 10 Hz~60 kHz ±(0.5%+2)
	
	
	

	
	Resistance     40 Ω
	
	
	

	
	6 kΩ ~ 600    kΩ
	
	
	

	
	60 MΩ ±(1.0%+2)
	
	
	

	
	±(0.8%+2)
	
	
	

	
	±(2.5%+5)
	
	
	

	
	Capacitance 60 nF ~ 600 µF
	
	
	

	
	60 mF ±(4%+5)
	
	
	

	
	±(10%)
	
	
	

	
	Temperature -40°C~1000°C ±(1.5%+5)
	
	
	

	
	Frequency 10 Hz~10 MHz ±(0.1%+4)
	
	
	

	4
	Electrical Slide Rheostat Resistance 1.5A 50Ω
	9
	
	

	5
	Connecting wires for trainers (flexible with male banana connectors on both sides)
	20
	
	

	6
	Watt meter
	5
	
	

	
	Voltage (V) (10V~1000V, AC/DC, ±0.5%Udin)
	
	
	

	
	AC current (A) (upto 1000A, ±0.5%f.s.)
	
	
	

	
	Frequency (Hz) (40~70Hz ±50mHz)
	
	
	

	
	Power (W) (>15%S ±1%S)
	
	
	

	
	Power factor (0~1 ±0.02)
	
	
	

	
	Energy (Wh) (0~9999MWh ±1.5%rdg)
	
	
	

	
	Crest factor (1 to 10 ±5%)
	
	
	

	
	Features
	
	
	

	
	True RMS 　 (Yes)
	
	
	

	
	Harmonic analysis (Up to 51th Yes)
	
	
	

	
	Flick measure (10 minutes, PST and PLT values Yes)
	
	
	

	
	Voltage ratio 　 Yes
	
	
	

	
	Current ratio 　 Yes
	
	
	

	
	Event capture 　 Yes
	
	
	

	
	Trend capture 　 Yes
	
	
	

	
	Data logging 8GB Yes
	
	
	

	
	USB interface 　 Yes
	
	
	

	
	Backlight adjustment 　 Yes
	
	
	

	
	Low battery indication 　 Yes
	
	
	

	
	Input protection 　 Yes
	
	
	

	
	 power
	
	
	

	
	input 220VAC 50Hz
	
	
	

	
	battery backup supported
	
	
	

	7
	Three-phase industrial transformer trainer
	5
	
	

	
	Specifications:
	
	
	

	
	3 Phase Power Supply 
	
	
	

	
	4 Pole MCB of 415V, 4A
	
	
	

	
	3 Phase Power Indication with R-Y-B Indicator
	
	
	

	
	Inbuilt Contactor 230V,50Hz/11VA Coil
	
	
	

	
	Emergency Stop to Emergency Break
	
	
	

	
	R-Y-B-N Distribution Line (2 Points)
	
	
	

	
	Digital Meter for Primary
	
	
	

	
	AC Voltmeter (0-450V)
	
	
	

	
	AC Ammeter (0-10A) 
	
	
	

	
	AC Ammeter (0-10A) 2Nos.
	
	
	

	
	3 Phase Transformer Circuit:
	
	
	

	
	Consist of Circuit Diagram for Primary 
	
	
	

	
	3 Phase Power Indication with R-Y-B Indicator for Primary Input
	
	
	

	
	Consist of Circuit Diagram for Secondary
	
	
	

	
	3 Phase Power Indication with R-Y-B Indicator for Secondary Output
	
	
	

	
	Digital Meter for Secondary
	
	
	

	
	AC Voltmeter (0-450V)
	
	
	

	
	AC Ammeter (0-10A) 
	
	
	

	
	AC Ammeter (0-10A) 2Nos
	
	
	

	
	Three Phase Resistive Lamp Load (Star Connected) 2Nos.
	
	
	

	
	6 Nos. Lamp with Switch Control 
	
	
	

	
	Output Termination with Terminals in R-Y-B
	
	
	

	8
	Oscilloscope (4channel), 
	5
	
	

	
	Specifications:
	
	
	

	
	Bandwidth: 100MHz
	
	
	

	
	Channels: 4
	
	
	

	
	Sample rate: 1GSa per second
	
	
	

	
	Memory depth: 28Mpts (per channel), 56Mpts (when using 1 channel)
	
	
	

	
	Waveform capture rate: 80,000wfms per second
	
	
	

	
	Trigger types: Edge, Pulse, Slope, Video, Run, Window, N-edge, Delay, Timeout, Duration, Setup/Hold, Code
	
	
	

	
	Vertical scale: 1mV/div - 20V/div
	
	
	

	
	Horizontal scale: 5ns/div - 50s/div
	
	
	

	
	Connectivity: USB Host, USB Device, LAN, AUX Out (Trig Out, Pass/Fail)
	
	
	

	
	Decode capabilities: RS-232/UART, I²C, SPI
	
	
	

	
	Display: 8" 800x480 TFT LCD, WVGA (800 x 480)
	
	
	

	
	Weight: 3.5kg
	
	
	

	
	Dimensions: 336 x 164 x 108mm
	
	
	

	9
	Current probes for oscilloscope
	10
	
	

	
	10 Hz-2MHz Bandwidth
	
	
	

	
	Measurement 1mA to 1200A AC
	
	
	

	
	Low phase shift
	
	
	

	
	Diameter: φ52mm
	
	
	

	
	EN 61010, 600V CAT III
	
	
	

	
	High precision 0.1%
	
	
	

	10
	Voltage differential probes for oscilloscope
	10
	
	

	
	50x/500x
	
	
	

	
	Bandwidth DC to 100 MHz (–3 dB)
	
	
	

	
	Attenuation ranges 10:1 / 100:1
	
	
	

	
	DC accuracy ±2%
	
	
	

	
	Rise time 14 ns
	
	
	

	
	Input impedance 4 MΩ ∥ 5.5 pF each side to ground
	
	
	

	11
	Synchronous machine trainer
	10
	
	

	
	Specification:
	
	
	

	
	Control Board Power: 3ǫ AC
	
	
	

	
	DC Voltage Meter: 2 
	
	
	

	
	DC Ampere Meter: 2 
	
	
	

	
	AC Voltage Meter: 2 
	
	
	

	
	AC Ampere Meter: 2 
	
	
	

	
	Frequency Meter: 2 
	
	
	

	
	Synchronous Indicator: 1 
	
	
	

	
	MCCB: 4 
	
	
	

	
	Power Lamp: 1 
	
	
	

	
	Excitation Power: 1 Set
	
	
	

	
	Speed Detector: 1 Set
	
	
	

	
	Condenser Type Element: 3 
	
	
	

	
	Digital Speed Meter: 1 
	
	
	

	
	Electric Machine Assembly: 1 Set
	
	
	

	
	Style: Steel, Portable Type
	
	
	

	
	Dimension: 800(W) x 430(D) x 560(H)mm
	
	
	

	
	 
	
	
	

	
	Electrical Machine:
	
	
	

	
	Synchronous Motor: 1 Set
	
	
	

	
	Voltage: 3ǫ AC
	
	
	

	
	Excitation Voltage: DC 45V
	
	
	

	
	Number of Pole: 4 Poles
	
	
	

	
	Output: 360Watt (1/2 HP)
	
	
	

	
	Field: Revolving- Field Type
	
	
	

	
	Style: Semi-enclosed Type
	
	
	

	
	Synchronous Generator: 1 Set
	
	
	

	
	Voltage: 3ǫAC
	
	
	

	
	Excitation Voltage: DC 45V
	
	
	

	
	Number of Pole: 4 Poles
	
	
	

	
	Output: 360Watt (1/2 HP)
	
	
	

	
	Field: Revolving- Field Type
	
	
	

	
	Style: Semi-enclosed Type
	
	
	

	12
	3 Phase AC Slip Ring Induction Motor Trainer
	9
	
	

	
	3 Phase AC Integrated Motor Specification:
	
	
	

	
	Voltage: 415 V AC, 50 Hz
	
	
	

	
	Capacity: 300 W / 4 pole / 1500 RPM
	
	
	

	
	Rotor construction: Star connected, 4 terminals including star point brought out on 4 slip rings mounted on shaft
	
	
	

	
	Stator construction: 6 terminals are brought out to start the machine using star-delta starter
	
	
	

	
	Frame / mounting: 100 frames, chassis mounted
	
	
	

	
	Loading arrangement: Friction brake pulley for loading arrangement with 20 Kg spring balance for torque measurement
	
	
	

	
	Speed Measurement: Using hand held tachometer
	
	
	

	
	Control Panel Specifications:
	
	
	

	
	Aluminum profile modular flat table top demo panel carrying various high voltage components housed in plastic enclosures to minimize shock possibility
	
	
	

	
	Input 3 Phase DOL Starter Panel
	
	
	

	
	Integrated AC 3 Phase Multifunction Measurement Panel
	
	
	

	
	FWD-OFF-REV Switch Panel
	
	
	

	
	3 Phase Wound Rotor and Synchronous Motor Panel
	
	
	

	
	DC Voltmeter and DC Ammeter Panel
	
	
	

	
	SCR Actuator (variable DC) cum sensor signal conditioning panel
	
	
	

	
	Instrumentation Power Supply cum Multichannel DPM Panel
	
	
	

	
	Hand Held Tachometer
	
	
	

	13
	Eddy current brake
	3
	
	

	
	Type Air Cooled Eddy Current Brake
	
	
	

	
	Voltage 440V
	
	
	

	
	Finish Paint Coated
	
	
	

	
	Speed 500 RPM
	
	
	

	14
	Induction motor
	3
	
	

	
	HP 0.5, KW 0.37, V 200~220, Phase 1, A 3.5, RPM 1500, Hz 50
	
	
	

	15
	Mimic panel 
	3
	
	

	16
	Three phase induction motor 
	3
	
	

	
	HP 1, KW 0.72, V 400~440, Phase 3, A~ 2, RPM 1500, Hz 50
	
	
	

	17
	DC machine trainer
	10
	
	

	
	should support following Characteristics and working principles of a DC Series motor
	
	
	

	
	• Characteristics and working principles of a DC Shunt motor
	
	
	

	
	• Characteristics and working principles of a DC Compound motor
	
	
	

	
	• Characteristics and working principles of a DC Separately Excited motor
	
	
	

	
	• Implementing correct wiring connections for DC motors electrical motor operation
	
	
	

	
	• Measuring the voltage/current of electrical motor set
	
	
	

	
	• Start/Stop motor control
	
	
	

	
	• Motor speed measurement and testing
	
	
	

	
	• Troubleshooting techniques and approach
	
	
	

	
	DC SERIES MOTOR
	
	
	

	
	• Input Voltage:220VDC
	
	
	

	
	• Speed: approx. 3000 rpm
	
	
	

	
	• Power: approx. 185W
	
	
	

	
	• Connection: 4 x 4mm colored safety sockets
	
	
	

	
	DC SHUNT MOTOR
	
	
	

	
	• Input voltage:220VDC
	
	
	

	
	• Speed: approx. 1600 rpm
	
	
	

	
	• Power: approx. 250W
	
	
	

	
	• Connection: 4 x 4mm colored safety sockets
	
	
	

	
	DC SEPARATELY EXCITED MOTOR
	
	
	

	
	• Input voltage: 220VDC
	
	
	

	
	• speed: approx. 1600 RPM
	
	
	

	
	• Power: approx. 180W
	
	
	

	
	• Connection: 4 x 4mm safety sockets
	
	
	

	
	THREE PHASE SYNCHRONOUS MOTOR
	
	
	

	
	• Operating Voltage:
	
	
	

	
	Star(415VAC), Delta(240VAC)
	
	
	

	
	• Speed: approx. 1500 rpm
	
	
	

	
	• Power: Motor 90W, Generator
	
	
	

	
	170W
	
	
	

	
	• Connection: 8 x 4mm safety
	
	
	

	
	sockets
	
	
	

	
	SWITCH MODULE
	
	
	

	
	• 2 x Push Button (NO)
	
	
	

	
	• 2 x Push Button (NC)
	
	
	

	
	• 1 x Emergency Button (NC)
	
	
	

	
	• 1 x Toggle Switch (2 pole)
	
	
	

	
	• 1 x Selector Switch (3 Pole)
	
	
	

	
	VARIABLE SINGLE-PHASE AC/DC POWER SUPPLY UNIT
	
	
	

	
	• Input voltage: 240VAC 50Hz
	
	
	

	
	• Adjustable output: O 240VAC or O 220VDC (3A max)
	
	
	

	
	• Fixed output: 220VDC (IA max)
	
	
	

	
	• ON/OFF Main Switch
	
	
	

	
	• Resettable fuse protection (SA)
	
	
	

	
	• Pilot lamp indicator
	
	
	

	
	• Digital indicator for AC voltage and DC voltage
	
	
	

	
	• Connection: 7 x 4mm colored safety sockets
	
	
	

	
	LAMP MODULE
	
	
	

	
	• 2 x Pilot Lamp (240V), Red
	
	
	

	
	• 2 x Pilot Lamp (240V), Green
	
	
	

	
	• I x Lamp bulb with socket
	
	
	

	
	• Connection: 4mm safety sockets
	
	
	

	
	DC MEASUREMENT UNIT
	
	
	

	
	• Input voltage: 240VAC 50Hz
	
	
	

	
	• 2 x DC Voltmeter
	
	
	

	
	• Measurement range: DC 500V
	
	
	

	
	• Panel Size: 78mm x 42mm
	
	
	

	
	• 2 x DC Ammeter
	
	
	

	
	• Measurement DC
	
	
	

	
	• Panel Size: 78mm x 42mm
	
	
	

	
	• Connection: 4mm safety sockets
	
	
	

	
	SWITCHABLE RESISTOR MODULE
	
	
	

	
	• 1 x 0/400/800 ohm (150W)
	
	
	

	
	• Selector switch for 3 steps variable
	
	
	

	
	• Applicable for DC Motor as starting resistor
	
	
	

	
	• Connection: 4mm safety socket
	
	
	

	
	DIGITAL TACHOMETER
	
	
	

	
	i. Photo Tach:
	
	
	

	
	• 0.01RPM(2.5~999.99RPM)
	
	
	

	
	• 0.1RPM (1,000~9,999.9RPM)
	
	
	

	
	• 1RPM (over 10,000RPM)
	
	
	

	
	ii. Contact Tach:
	
	
	

	
	• 0.01RPM(0.5~999.99RPM)
	
	
	

	
	• 0.1RPM (1,000~9,999.9RPM)
	
	
	

	
	• 1RPM (over 10,000RPM
	
	
	

	
	BENCH TOP MOUNTING FRAME
	
	
	

	
	• Material: Metal/Aluminium
	
	
	

	
	• Side Frame: T-Shape
	
	
	

	
	• I Layer
	
	
	

	
	• Size: approx. 1100mm (L)
	
	
	

	
	MANUALS AND ACCESSORIES
	
	
	

	
	1. perational Manual x1
	
	
	

	
	2. Lab Experiment Guided Manual with Answers x1
	
	
	

	
	3.4mm safety connecting leads set
	
	
	

	18
	DC shunt generator
	3
	
	

	
	• output Voltage: approx 220VDC
	
	
	

	
	• Speed: approx. 1600 rpm
	
	
	

	
	• Power: approx. 250W
	
	
	

	19
	DC compound generator
	3
	
	

	
	output Voltage: approx220VDC
	
	
	

	
	• Speed: approx. 1600 rpm
	
	
	

	
	• Power: approx. 100W
	
	
	

	20
	DC shunt motor
	3
	
	

	
	• Input Voltage:220VDC
	
	
	

	
	• Speed: approx. 1600 rpm
	
	
	

	
	• Power: approx. 250W
	
	
	

	21
	DC compound motor
	5
	
	

	
	Input Voltage:220VDC
	
	
	

	
	• Speed: approx. 1600 rpm
	
	
	

	
	• Power: approx. 100W
	
	
	

	22
	Three phase transformer 2 kVA
	3
	
	

	
	Turn ratio: 1:1    Isolation type
	
	
	

	
	provision to make star/delta connection on both primary and secondary side
	
	
	

	 
	 
	 
	
	

	

	Workshop Lab

	 
	 
	 
	 
	 

	Local

	S.No
	Name of Equipment/Device
	Qty
	Unit Price (PKR)
	Total Amount (PKR)

	1
	Pliers
	10
	
	

	2
	Screwdrivers set (9 Pcs)
	10
	
	

	3
	Tape measure
	10
	
	

	4
	Electric tape
	100
	
	

	5
	Paper tape for tagging
	100
	
	

	6
	Wire stripper
	10
	
	

	7
	Voltage tester
	10
	
	

	8
	Wire crimpers
	10
	
	

	9
	Splicing connectors
	100
	
	

	10
	Cable ties
	100
	
	

	11
	Digital Multimeters (Digital Multimeter Voltage Current Temperature Capacitance and Temperature Meter),                                            
	10
	
	

	
	Specifications and Range:                                        
	
	
	

	
	DC voltage (V) 1000V                
	
	
	

	
	AC voltage (V) 1000V             
	
	
	

	
	DC current (A) 10A                   
	
	
	

	
	AC current (A) 10A               
	
	
	

	
	Resistance (Ω) 40MΩ                
	
	
	

	
	Capacitance (F) 40mF             
	
	
	

	
	Frequency (Hz) 400Hz~40mHz  
	
	
	

	
	Temperature (°C) -40~1000℃      
	
	
	

	
	Temperature (℉) -40~1832℉   
	
	
	

	12
	Digital Clamp meter                                             
	10
	
	

	
	 Function, Range and Accuracy
	
	
	

	
	DC Current        600 A ± (2%+5)
	
	
	

	
	AC Current       600 A ± (2%+5)
	
	
	

	
	DC Voltage      600 V ± (0.5%+2)
	
	
	

	
	AC Voltage      600 V ± (0.8%+5)
	
	
	

	
	AC voltage frequency 10 Hz~60 kHz ± (0.5%+2)
	
	
	

	
	Resistance     40 Ω ± (1.0%+2)
	
	
	

	
	6 kΩ ~ 600    kΩ± (0.8%+2)
	
	
	

	
	60 MΩ ± (2.5%+5)
	
	
	

	
	Capacitance 60 nF ~ 600 µF ± (4%+5)
	
	
	

	
	60 mF ± (10%)
	
	
	

	
	Temperature -40°C~1000°C ± (1.5%+5)
	
	
	

	
	Frequency 10 Hz~10 MHz ± (0.1%+4)
	
	
	

	13
	Hammer
	5
	
	

	14
	Handheld insulation resistance tester   Specifications:                                         Insulation resistance (Ω), Specifications and Range
	10
	
	

	
	Insulation resistance (Ω):                                     
	
	
	

	
	50V                                                                      
	
	
	

	
	0.01MΩ~50MΩ ± (3%+5)                                
	
	
	

	
	 100V 
	
	
	

	
	0.01MΩ~100MΩ ± (3%+5)                  
	
	
	

	
	 250V
	
	
	

	
	 0.01MΩ~200MΩ ± (1.5%+5)                  
	
	
	

	
	 500V 
	
	
	

	
	0.01MΩ~500MΩ ± (1.5%+5)             
	
	
	

	
	1000V                                               
	
	
	

	
	 0.1MΩ~2000MΩ ± (1.5%+5)              
	
	
	

	
	2GΩ~9.9GΩ ± (10%+3)                                   
	
	
	

	
	Load current:                                                      
	
	
	

	
	50V (R=50kΩ) 1mA 0%~10%
	
	
	

	
	100V (R=100kΩ) 1mA 0%~10%
	
	
	

	
	250V (R=250kΩ) 1mA 0%~10%
	
	
	

	
	500V (R=500kΩ) 1mA 0%~10%
	
	
	

	
	1000V (R=1MΩ) 1mA 0%~10%                 
	
	
	

	
	 Short circuit current: <2mA                            
	
	
	

	
	 Low resistance (Ω) 0.01Ω~20kΩ (about 5V/>200mA) ± (1.5%+3)
	
	
	

	15
	Handheld circuit finder
	5
	
	

	
	ACCURATE CIRCUIT BREAKER IDENTIFICATION (Quickly locate the correct breaker with precision using our circuit breaker finder, ensuring efficient electrical troubleshooting)
	
	
	

	
	TWO-PART SYSTEM (Consists of a Transmitter connected to the outlet/fixture and a Receiver to scan the panel, allowing for easy and accurate breaker identification)
	
	
	

	
	CLEAR INDICATIONS
	
	
	

	
	WIDE COMPATIBILITY (operating voltage 220 50Hz)
	
	
	

	
	BUILT-IN GFCI TESTER
	
	
	

	
	UNIVERSAL CONNECTIVITY (easy connection to pakistani grounded electrical outlets, ensuring seamless compatibility)
	
	
	

	16
	Insulated electric safety gloves
	100
	
	

	17
	Safety glasses
	100
	
	

	18
	FR4 pcb 6 *6
	100
	
	

	19
	pcb thermal transfer paper
	110
	
	

	20
	Ferric chloride for pcb etching (5kg)
	1
	
	

	21
	PVC tub for PCB etching
	7
	
	

	22
	PCB drilling machine
	5
	
	

	23
	PCB CNC prototyping machine
	5
	
	

	24
	PCB soldering stations
	10
	
	

	26
	Electric cable 7/29
	5
	
	

	27
	Electric cable 3/29
	5
	
	

	
	
	
	
	

	Digital Logic Design (DLD) Lab

	 
	 
	 
	 
	 

	Local

	S.No
	Name of Equipment/Device
	Qty
	Unit Price (PKR)
	Total Amount (PKR)

	1
	DIGITAL LOGIC TRAINER (Input voltage 220V 50 Hz AC, Circuit type TTL compatible, 16 lamp monitors-transistor buffered, Logic probe with pulse detection, One clock timer, Output voltage +12V, -12V and +5V at IA), Components:
	11
	
	

	
	•16 LED’s with drivers.
	
	
	

	
	• 8 logic switches.
	
	
	

	
	• 2 logic switches with debouncing circuitry.
	
	
	

	
	• Logic probe with LOW, HIGH and PULSE indicators.
	
	
	

	
	• 2 push pull switches to generate negative going pulse.
	
	
	

	
	• One timer based on NE-555 with variable control.
	
	
	

	
	• Three 7-segment displays with BCD decoders/drivers.
	
	
	

	
	• One linear variable 10K.
	
	
	

	
	• One linear variable 100K.
	
	
	

	
	• Two breadboards
	
	
	

	2
	7404 (HEX INVERTER) IC
	50
	
	

	3
	7408 (Quad 2-In AND) IC
	50
	
	

	4
	7432 (Quad 2-In OR) IC
	50
	
	

	5
	7400 (Quad 2-In NAND) IC
	50
	
	

	6
	7408 (Quad 2-In AND) IC
	50
	
	

	7
	7486 (Quad 2-In XOR) IC
	50
	
	

	8
	74138 Decoder IC
	50
	
	

	9
	74139 DEMUX IC
	50
	
	

	10
	74154 Decoder IC
	50
	
	

	11
	74153 Multiplexer IC
	50
	
	

	12
	74151 Multiplexer IC
	50
	
	

	13
	74150 Multiplexer IC
	50
	
	

	14
	74109 (Dual JK FF (+edge, pre, clr)) IC
	50
	
	

	15
	74112 (Dual JK FF (+edge, pre, clr)) IC
	50
	
	

	
	
	
	
	

	









	Control System Lab

	 
	 
	 
	 
	 

	Local

	S.No
	Name of Equipment/Device
	Qty
	Unit Price (PKR)
	Total Amount (PKR)

	1
	Ball and beam control module
	10
	
	

	
	The Ball and Beam module consists of a steel rod in parallel with a nickel-chromium, wire-wound resistor forming the track on which the metal ball is free to roll. The track is effectively a potentiometer, outputting a voltage that’s proportional to the position of the ball.
	
	
	

	
	When coupled to the Rotary Servo Base Unit, the tilt angle of the beam can be controlled by changing the servo gear angle. The Ball and Beam module can be operated in stand-alone mode, and the ball position can be controlled via the user interface
	
	
	

	
	plant = Rotary Servo Base Unit Ball and Beam module
	
	
	

	
	interface = USB
	
	
	

	
	Control Design environment = MATLAB(simulink)
	
	
	

	
	The license of MATLAB won’t be part of this, however Example codes + manual must be included
	
	
	

	2
	QUBE Servo 2 or any other servo motor control trainer
	4
	
	

	
	or Equivalent
	
	
	

	Power System Lab

	S.No
	Name of Equipment/Device
	Qty
	Unit Price (PKR)
	Total Amount (PKR)

	1
	Generator Control & Synchronizing Trainer
	10
	
	

	2
	Automatic Synchronizing Trainer
	10
	
	

	3
	Power Transmission Lines Module Trainer
	10
	
	

	4
	Banana connector and plugs with wire 
	200
	
	

	
	
	
	
	

	Instrumentation and Measurements Lab

	 
	 
	 
	 
	 

	Local

	S.No
	Name of Equipment/Device
	Qty
	Unit Price (PKR)
	Total Amount (PKR)

	1
	Transformer 230v/15v
	15
	
	

	2
	Bread board
	50
	
	

	
	GL-12 830 Points 
	
	
	

	3
	Resistors
	1000
	
	

	
	¼ W (1Ω, 10Ω, 100Ω, 220Ω, 330Ω, 470Ω, 1000Ω, 3.3kΩ ,10kΩ , 33kΩ ,100kΩ ,1MΩ) 
	
	
	

	4
	Variable Resistor (10k ohm POT with knob)
	100
	
	

	5
	Inductors (2.2uH,5uH,100uH, 220uH, 330uH, 470uH, 1mH, 4.7mH)
	100
	
	

	6
	Digital Multimeters (Digital Multimeter Voltage Current Temperature Capacitance and Temperature Meter),                                            
	4
	
	

	
	Specifications and Range:                                        
	
	
	

	
	DC voltage (V) 1000V                
	
	
	

	
	AC voltage (V) 1000V             
	
	
	

	
	DC current (A) 10A                   
	
	
	

	
	AC current (A) 10A               
	
	
	

	
	Resistance (Ω) 40MΩ                
	
	
	

	
	Capacitance (F) 40mF             
	
	
	

	
	Frequency (Hz) 400Hz~40mHz  
	
	
	

	
	Temperature (°C) -40~1000℃      
	
	
	

	
	Temperature (℉) -40~1832℉   
	
	
	

	7
	Lab trainer kit
	4
	
	

	
	(Power supply 0- 30V 1A) + breadboard + DMM + screwdriver set)
	
	
	

	8
	Capacitors
	100
	
	

	
	electrolytic, 10uF, 22uF, 47uF, 100uF, 1000uF 470uF
	
	
	

	9
	Resistance Box
	10
	
	

	
	(1,10,100,220,330,10k, 100k, 1M) ohm 
	
	
	

	
	selection with keys option
	
	
	

	
	keys also included
	
	
	

	10
	LDR 10k
	100
	
	

	11
	RTD
	10
	
	

	12
	Ultrasonic Sensor
	15
	
	

	
	Arduino compatible
	
	
	

	13
	Energy Meter
	10
	
	

	
	Power = 0 to >-=10kW
	
	
	

	
	230V/400V VAC
	
	
	

	
	communication interface
	
	
	

	
	Modbus or CAN bus over Rs485
	
	
	

	
	measurement parameters
	
	
	

	
	voltage
	
	
	

	
	current
	
	
	

	
	power
	
	
	

	
	power factor
	
	
	

	
	mechanical properties
	
	
	

	
	can be installed on DIN rail
	
	
	

	
	should have a local lcd display 
	
	
	

	14
	Electronic Wattmeter
	3
	
	

	
	power factor meter
	
	
	

	
	Power Meter
	
	
	

	
	Voltage (V) (10V~1000V, AC/DC, ±0.5%Udin)
	
	
	

	
	AC current (A) (upto 1000A, ±0.5%f.s.)
	
	
	

	
	Frequency (Hz) (40~70Hz ±50mHz)
	
	
	

	
	Power (W) (>15%S ±1%S)
	
	
	

	
	Power factor (0~1 ±0.02)
	
	
	

	
	Energy (Wh) (0~9999MWh ±1.5%rdg)
	
	
	

	
	Crest factor (1 to 10 ±5%)
	
	
	

	
	Features
	
	
	

	
	True RMS 　 (Yes)
	
	
	

	
	Harmonic analysis (Up to 51th Yes)
	
	
	

	
	Flick measure (10 minutes, PST and PLT values Yes)
	
	
	

	
	Voltage ratio 　 Yes
	
	
	

	
	Current ratio 　 Yes
	
	
	

	
	Event capture 　 Yes
	
	
	

	
	Trend capture 　 Yes
	
	
	

	
	Data logging 8GB Yes
	
	
	

	
	USB interface 　 Yes
	
	
	

	
	Backlight adjustment 　 Yes
	
	
	

	
	Low battery indication 　 Yes
	
	
	

	
	Input protection 　 Yes
	
	
	

	
	 power
	
	
	

	
	input 220VAC 50Hz
	
	
	

	
	battery backup supported
	
	
	

	15
	Lux Meter
	10
	
	

	
	Illuminance measurement (LUX): 0~199,900Lux
	
	
	

	
	Illuminance measurement (FC): 0~18,500Fc
	
	
	

	
	Accuracy: 0~9999Lux/0~999Fc: ±(4%+8), ≥10000Lux/≥1000Fc: ±(5%+10), ≥100000Lux/≥9999Fc: ±(5%+10)
	
	
	

	
	Resolution: 1Lux (0~9999Lux), 10Lux (≥10,000Lux), 100Lux (≥100,000Lux), 1Fc (0~9999Fc); FC=Lux/10.76, 10Fc (≥10,000Fc); FC=Lux/10.76
	
	
	

	
	Sampling time: 0.5s
	
	
	

	
	Overload indication: OL
	
	
	

	
	MAX/MIN: Yes
	
	
	

	
	Data hold: Yes
	
	
	

	
	LCD backlight: Yes
	
	
	

	
	Auto power off: Yes
	
	
	

	
	Low battery indication: Yes
	
	
	

	
	Power: 1.5V battery (R03) x 3
	
	
	

	
	LCD Display 
	
	
	

	
	
	
	
	

	Solar Energy Technology Lab

	 
	 
	 
	 
	 

	Local

	S.No
	Name of Equipment/Device
	Qty
	Unit Price (PKR)
	Total Amount (PKR)

	1
	Solar panel (180W)
	1
	
	

	2
	MPPT charge controller 20A
	1
	
	

	3
	Battery (48AH)
	1
	
	

	4
	Offgrid inverter 1kva
	1
	
	

	5
	Ongrid inverter 3kva
	1
	
	

	6
	Pyranometers 
	1
	
	

	
	GHI/DNI measurement
	
	
	

	
	Datalogging>=8GB or microSD card support
	
	
	

	
	battery backup, standalone, real-time clock
	
	
	

	7
	Solar path finder
	1
	
	

	8
	Compass
	3
	
	

	
	durable, rubber/ metal housing,
	
	
	

	9
	Angle finder ( inclinometer)
	1
	
	

	
	








	
	 
	 

	Wind Energy Technology Lab

	 
	 
	 
	 
	 

	Local

	S.No
	Name of Equipment/Device
	Qty
	Unit Price (PKR)
	Total Amount (PKR)

	1
	Wind turbine vertical  (500W) PMSG
	1
	
	

	2
	Wind turbine horizontal  (500W)PMSG
	1
	
	

	3
	Wind speed logging setup (weather station)
	1
	
	

	
	windspeed measurement (0 to 160kph)
	
	
	

	
	wind direction measurement*0to 360 degree)
	
	
	

	
	offline data logging
	
	
	

	
	battery/charging supported
	
	
	

	
	temperature logging
	
	
	

	
	real time clock
	
	
	

	
	rainfall
	
	
	

	4
	Charge controller for wind turbine 
	1
	
	

	
	50A
	
	
	

	5
	Battery (48AH)
	1
	
	

	Robotics Lab

	Local

	S.No
	Name of Equipment/Device
	Qty
	Unit Price (PKR)
	Total Amount (PKR)

	1
	4WD robotic smart car model (arduino based)
	10
	
	

	2
	6DOF 3D rotating metal mechanical arm with servo based
	10
	
	

	3
	3D printer
	2
	
	

	4
	3D printer filament
	10
	
	





