BID DOCUMENT
(RFP)

NAME of Work:  Supply/Installation and Fixation of Lab Equipment for KIU Mining Engineering Department
[image: New Logo KIU]


	



OPENING DATE				:		March 29, 2022
OPENING TIME				:		11:30 am
VENUE					:		University Conference Hall





Karakoram international university
University Road, Gilgit
Website: www.kiu.edu.pk
Email: zahid.ali@kiu.edu.pk
Tele No.05811-960010-13(Ext=231) Fax No. 05811-960049, 960032
(Price Rs.1000)


1.0 Definitions:
1.1 KIU: Karakoram International University, Gilgit
1.2 RFP: Request for Proposal
1.3 Bill of Quantities (BOQ):  Means detail of equipment required, with complete specifications and quantity required attached with this RFP/bid document.
1.4 Warranty: Warranty for one year mean accurate functioning/ maintenance of equipment at the sole responsibilities of the supplier.
1.5 LE: Lab Equipment
1.6 Bidder: The participant firm who has submitted the proposal
1.7 Selected bidder: Bidder selected for award of tender for a particular work

2.0 General Requirements:
Following are the General Requirements applicable for RFP
2.1 The selected bidder will be responsible for the supply and installation of equipment given in BOQ for Mining Engineering Department under development project.
2.2 Selected bidder must ensure that the supplied lab equipment is fully operational and performs properly.
2.3 At the time of installation and commissioning, Selected Bidder must provide comprehensive system documentation of system deployed including diagrams, labeling, schematics, configuration etc.
2.4 The supplier will provide warranty of supplied equipment minimum for one year from the date of installation/commissioning/ functioning properly.
2.5 Service after sale: The supplier(s) through their authorized dealer/agent in Pakistan shall be responsible to execute with Karakoram International University (KIU), Gilgit, Gilgit-Baltistan after Sale Service Level Agreement SLA) with KIU at agreed charges, period and other terms and condition after expiry of warranty period, if deemed necessary by KIU.
2.6 Dealers/Agents must be: -
i). Authorized Dealers/ Agents of the manufacturer/ suppliers in Pakistan.
ii). Have valid authorized dealership/agency certificate.
iii). Have their Head Office in Pakistan.	
[bookmark: _GoBack]iV). Have a qualified/professional Lab Equipment Engineer/technicians/staff capable to repair/maintain such kind of Lab/ Scientific Equipment.
v). Provide a list of minimum three public sector institutions in Pakistan to whom they supplied such kind of equipment and who are getting their services of repair/maintenance during the last 3 years.
vi) Provide “satisfactory performance” certificate” from three clients who are public sector institutions in Pakistan to whom they supplied such kind of Equipment and providing after sales services during last 3 years.
vii)  Provide a copy of their firm Registration Certificate in Pakistan, along with NTN, GST, and Sales certificate.
viii)Income Tax & Sale Tax registration be provided.

3.0 Bids Requirements
The objective of bids requirements is to provide bidders with the information to submit their technical bid in response of RFP. For all categories, bidders must follow requirements for their proposals/bids:

3.1 For this tender PPRA’S Para 36(b) “One Stage two envelope bidding procedure for technical and financial bids will be followed”.
3.2 Bids shall comprise of two envelopes containing two separate i.e. Technical and Financial Proposal and clearly marked Technical and Financial proposals.
3.3 Proposals shall contain Company profile, Authorization Letters& relationship with principal firms if any etc.
3.4 Initially Technical proposals will be evaluated. Financial bids of only technically qualified firm shall be opened on the date specified later on.
4.0 Minimum requirements for Service Level Agreements(SLA) 
Following requirements for SLA applicable for this RFP:
4.1 The selected Bidder shall provide 01 years’ warranty/services/hardware parts replacement and software support. The bidder shall ensure that the equipment and its parts are new and free from any sort of defects.
4.2 Any cause of delay in response and rectification of fault will lead to financial penalties to the selected bidder and details of penalties will be incorporated in SLA.

5.0 Terms of payment
5.1 Ninety percent (90%) of the contract amount will be paid after successful supply, installation, commissioning and functioning of duly verified, accepted and certified by the authorized inspection committee of KIU after supply & installation of equipment.
5.2 Ten percent (10%) of the total contract value will be retained as security/ retention money and will be released after completion of warranty period.
5.3 Income tax 4.5% will be deducted at source, where applicable.
5.4 GST/ other taxes (if any) shall be recovered if applicable.

6.0 Liquidated Damages
6.1 liquidated damages shall be applicable if equipment is not supplied on the fixed date, time and venue as per detail below rate:
1. A penalty of 0.01% per day of contract cost can be imposed for delays in supply up to 60 days.
1. In case the delay in delivery is more than 60 days 10% Late Delivery (LD) will be imposed on the cost of un-delivered items.
1. In case of failure in supply of items, 2% earnest money shall be forfeited and the supplier will be blacklisted as per PPRA rules

7.0 Terms and Conditions of Successful bidder
7.1  The selected bidder shall provide the technical documentation as well as user’s manual for the equipment both in the form of hard copy and soft copy.
7.2 The earnest money 2% of the successful bidder shall be deposited in security deposit account of KIU after supply, installation, testing, commissioning and integration of equipment as mentioned in BOQ and will be adjusted in final bill of the supplier.
7.3 The equipment required for work completion other than explicitly mentioned in the BOQ of this RFP will be the responsibility of the successful bidder.
7.4 Successful bidder is bound to deliver the equipment of BOQ at KIU Main Store, Gilgit Campus at his own Cost and risk.
7.5 All the prices should be quoted in Pakistani rupees.
7.6 The successful bidder is responsible to provide onsite training for KIU Technical staff, minimum for 15 days to operate the equipment according to acceptable standards.
7.7 The selected bidder bound to provide original bill of landing /entry and paid import taxes etc.
7.8 In case of doubt supplied equipment will be verified from manufacturer with serial number provided on equipment or from the landing documents etc.

8.0 General terms and conditions:
The following General terms and conditions apply to all categories of this RFP:
8.1 Sealed Technical bids supported with technical catalogs will be opened on March 29, 2022 at 11:30 am at KIU Conference Hall. 
8.2 Sealed tenders should be sent via courier services to the Assistant Director Purchases, Karakoram International University, which should reach in at least by 11:00 am in KIU, which will be opened in presence of the committee members and bidders at 11:30 AM on the same date.
8.3  By hand tenders not be accepted.
8.4 Ambiguous, conditional and void tenders are liable to be rejected.
8.5 Taxes will be deducted at source as per rules (if applicable).
8.6 RFP will be issued to the firms dealing in Chemicals & Scientific Lab equipment.
8.7 The university reserves the rights to reject/cancel all or any of the bids as per clause 33 of the Public Procurement Rules, 2004. (Reasons to be communicated if demanded).
8.8 Validity period of the bids should be 90 days.
8.9 The decision of the University shall be binding on all concerned and will in no case be challengeable at any forum or any court of law.
8.10 Bids are liable to be rejected, if they are not in line with the terms, conditions and specifications stipulated in this RFP.
8.11 During the examination, evaluation and comparison of bids the KIU, at its sole discretion, may ask the bidder for clarification of its bid.
8.12 The request for clarification and response shall be in writing/email and no change in price or substance of the bid shall be sought, offered or permitted.
8.13 Delivery time for all items is 15 weeks after receipt of supply order.
8.14 Bids submitted via email or fax will not be entertained.
8.15 The bidder will have to submit a certificate that equipment will be provide of origin mentioned.
8.16 Bidders will have to provide documentary verifiable evidence regarding authorized agent/dealership of the manufacture. 
8.17 The prospective supplier has to execute an agreement with the University that he will provide the item as per quality and quantity prescribed in the bid documents before the supply order is issued.
8.18 Bidders have to quote only one option, Bids having more than one option will be treated as non-responsive.
8.19 The quantity of equipment may increase or decrease as per requirement.
9.0 Clarifications:
Queries regarding this RFP shall be submitted in writing to:


Eng. Naeem Abbas		 Zahid Ali   		                                    Nouman Butt
HOD Mining Engineering	Assistant Director Purchases		     Director Finance
Ph: 05811-960010-13(ext240)	Ph: 05811-960010-13 (Ext231)		   Ph: 05811-960036
naeem.abbas@kiu.edu.pk	zahid.ali @kiu.edu.pk                                 director.finance@kiu.edu.pk
									
13.0	I have read and accept all the terms and conditions.
Manufacturer/Supplier:
Name_________________________________________________________________
Designation____________________________________________________________		Authorized Dealer/Agent in Pakistan:
Name________________________________________________________________
Designation___________________________________________________________
Signature_____________________________________________________________
Date_________________________________________________________________
                                                                       BOQ
A. Mineral Processing Lab
	Sr. No.
	Equipment Name
	Quantity

	1
	8" Diameter fine Sieve Set 
Nominal sieve sizes are.
	Mesh
	Microns meter(µm)

	12
	1680

	14
	1410

	16
	1190

	18
	1000

	20
	841

	25
	707

	30
	595

	35
	500

	40
	400

	45
	354

	50
	297
250
210
177
150
125
105
80


Origin. USA/Europe/Japan/China, Pak

	01

	2
	8" Diameter Course Sieve Set 
Nominal aperture of the sieves are
	 Mesh
	Microns meter(µm)

	3
	7086

	3
	6730

	4
	4760

	5
	4000

	6
	3360

	7
	2830

	8
	2380

	10
	2000



Origin. USA/Europe/Japan/China, Pak
	01

	3
	Hand Mortar and Pestle
Metal Type = Stainless steel
Shape = conventional
Size= customized size for laboratory use
Origin. USA/Europe/Japan/China, Pak
	01

	4
	Mechanical Balances
Mechanical Balances with Calibration Weight Box.
Triple Beam Balance, 2000-3000g Capacity,
 0.1g Readability
6Pcs 5g 10g 2x20g 50g 100g Grams Precision Steel Calibration Weight Kit Set with Tweezers for Balance Scale
Origin. USA /Japan or /European Countries
	01

	5
	Pulp Density and Specific Gravity Scale
Cover specific gravities of dry solids ranging from 1.2 to 7.8.
 A 1,000ml stainless steel container with overflow holes required.
Must include
1000ml plastic container
1000ml steel container
10-12 interchangeable dial faces
Origin. USA /Japan or /European Countries
	01

	6
	pH Meter Model
Accuracy:             ±0.02 pH
Temperature compensation: automatic
calibration:         automatic
range:                   -2.00 - 16.00 pH
Origin. USA /Japan or /European Countries
	02

	7
	Digital Weight Balance
Feature,                display LCD
Material,               Stainless steel platform
Capacity:            200-300g, 
Readability:      0.01 g
Origin. USA /Japan or European Countries
	01

	8
	Pneumatic Classifier
Mass flow: max. 10kg/h 
Vibration frequency: max. 3000min-1 
Zigzag sifter height: approx. 1500mm cross-sectional area: 40x50mm Cyclone: height: approx. 550mm diameter: 150mm Fan: volumetric flow rate: max. 600m3/h power consumption: approx. 3600W Tanks: feed hopper: 3L coarse material: 2L, fine material: 2L.Measuring ranges differential pressure: 2x 0…100mbar volumetric flow rate: 10…100m3/h
Origin.UK/USA/Italy/China/Pak

	01

	  B. Rock Mechanics

	1
	Rock  Roughness  testing 
Inclination angle: 0 - 75°
Sample diameter; 100mm
Dimensions: 270x175x265 mm
Barton comb  150 mm length
Origin, UK, USA, Italy, or European Countries
	01

	2
	Core Drilling
Drilling diameter. 8-60 mm
Fastening Device for Core Samples, up to 100mm dia.
Diamond Core Bit for 21.46mm dia. (EX) specimens, with spigot adaptor
 Diamond Core Bit for 30.10mm dia.
Must include NX size 54mm.
Origin. Italy/USA/Turkey/ China/Pak 
	01

	3
	Digital Vernier Caliper 300mm
Origin. USA/Europe/Japan/China

	09

	4
	Vernier Caliper Manual scale reading 300mm
Origin. USA/Europe/Japan/China
	09

	5
	Pundit portable ultrasonic nondestructive digital indicating
 tester 
Measuring range 0 -3000 microsecond
Accuracy +0.1msvariable ultrasonic pulse amplitude 
Interface mini USB for PC connection 
Rechargeable battery

Origin. Italy, UK, USA/China
	01

	6
		Core lapping Machine and Polishing Machine
The disc should be minimum 200 mm diameter and the
Rotation speed >300 rpm. 
The machine should have 25 abrasive silicon carbide discs. 
.
Disc Noset of 25 pieces abrasive discs
Dimension             370x500x300 mm



	Origin. UK/USA, Italy or European countries



	01

	7
	Strain Gauge Trainer
Experimental unit investigating the fundamentals of strain gauge measurement. 
Strain gauge application areas protected by Plexiglas cover. Steel test bodies. 
Display of strain gauge reading on digital multimeter Tension bar Measuring length: 65mm 
Cross-section: 2x12mm 
Bending bar Length: 500mm 
Cross-section: 5x20mm 
Torsion bar Length: 500mm 
D=10mm
Origin.UK/USA/Italy/China/Pak

	01

	

C. Mine Ventilation

	1
	Digital Hydraulic Bench
Centrifugal Pump
Max. Flow rate:. 90 to  100 L/min
Max. head: 30m to 40
Storage tank capacity: 160L to 180
Measuring Tank
At large volumetric 
Measuring beaker with scale for very small volumetric flow rates
Content: 4L to 7L
Origin. Europe, USA, Italy, china, pak
	01

	2
	Flow Measurement Apparatus
Venturi throat diameter: 14mm to 18mm
Venturi inlet diameter: 22mm to 28mm
Orifice upstream diameter: 24mm to 28 mm
Orifice diameter: 16mm to 18mm
Rotameter maximum range: 2-40 ltr/min
Origin. USA/Europe/Japan/China/Pak 

	01

	3
	Dead Weight Apparatus
Bourdon tube manometer: 0~100mbar  to 0~120mbar
Bourdon tube manometer: -100~0mbar to 120~0mbar
U-tube manometer: 0~500mm WC to 0~550mm WC
Inclined tube manometer: 0~500mm WC to 0~550mm WC
Digital Pressure Transmitter with Display
Range: 0~6 bar
Dead Weight Tester
Diameter: 6” to 8”
Bourdon tube Pressure Range: Transparent Construction 0~4 kg/cm2 Area of piston: 254x10-6m 2 Mass of piston: 0.5kg Ancillary masses: 1x 0.2kg, 2x 0.5 kg and 4x 1k
Origin. USA/Europe/Japan/ China /Pak

	01

	4
	Flow Through an Orifice
Plexiglass cylinder: capacity: 10 ltr to 15 ltr
Maximum constant head: 300mm to 350 mm
Diameter of discharge nozzles
1x 5mm through, 1x 5mm slanted, 1x 8mm through, 1x 8mm slanted
Origin. USA/Europe/Japan/ China /Pak 

	01

	5
	Energy Losses in Pipe Apparatus
Water Tube Manometer – up to 10  to 15 tubes
Multi-tube 300mm of WC to 350 mm WC
Pressure Gauge: Gauge 2 to 4 pieces
Pipe diameter (inner),: 10mm  to 20 mm
outer diameter: 20mm to 30mm
Enlargement pipe diameter(inner),: 20mm to 25mm
outer diameter: 30mm to 40 mm
Contraction diameter: 10mm to 20mm
45˚ elbow, 90˚ elbow, Sharp bend, Small bend
Contraction and enlargement
12 tube manometer bank
Origin. USA/Europe/Japan/ China /Pak 

	01

	6
	Orifice Flow Meter
Discharge tank: Approx. 10 ltr to 15 ltr
Overflow height; 350mm to 400mm
Nozzles: d=5mm to 10 mm
Outer Diameter: 25mm to 35 mm
1x channel, 1x cone outlet, 1x inlet with orifice, 1x cone inlet, 1x rounded inlet

Origin. USA/Europe/Japan/ China/Pak 
	01

	7
	Pipe Friction
Inverted U-tube water manometer 0-500mm to 0-550mm
U-tube mercury manometer 0-500mm to 0-550mm
Water Storage
Adjustable Elevated cylindrical tank for constant head
Tank capacity: 1~1.8 Liter (level indicator included)
Maximum flow rate: 30 L/h to 40 L/h
Test pipe
Length (nominal): >500mm
Bore: 3~4mm to 3~6mm
Origin. USA/Europe/Japan/ China/ Pak 

	01

	8
	Bernoulli’s Theorem Apparatus
Throat diameter: 15 to 20 mm
Upstream Diameter: 20 mm to 30mm
Designed Flow Rate: 15 LPM to 20 LPM
manometer tubes; 6 to 10each 
length 300 mm, to 350 mm
Origin. USA/Europe/Japan/ China/ Pak 

	01

	9
	Water Manometer, Inclined, Multi tube, Air Pressure
Water manometer, with inclined multi tube, air pressure.
Angular scale. 1-360 degree.
Device should allow up to 16 pressures to be monitor simultaneously
Origin. USA/Europe/Japan/ China/ Pak

	01

	10
	Pitot tube apparatus
Pitot static tube
Manometer
House coupling
Hydraulic bench
Origin. USA/UK/Italy, China/Pak
	01

	
D. Mine Safety

	1
	Portable CO2 meter 
Dual display of Carbon Dioxide (CO2) concentrations and Humidity, Temperature, Dew Point, 
Range;                  0 to 9.999ppm
Resolution;            1ppm
Temperature;        14 to 122F
Origin. Japan /USA or European Countries /China

	02

	2
	Portable gas detector 
Should detect 4 gases. Range LEL 0-100%, O2 0-30%, CO or CO-H2 res 0-1999 ppm, 
Resolution 1 ppm. H2S or H2S-LC 0-200 or 0-100 ppm.
Adjustable time-out Battery Rechargeable li-polymer Run time 24 hours  room temperature Charging time < 4 hrs Operating temperature range -10° C to +40° C 
Humidity 15 – 90% 

Origin. USA/Japan or European Countries
	02

	3
	Total &Respirable Dust Sampler
Concentration Range. 0-150 mg/m3
Sample Flow Rate 3.0 L/min 
 Detection Method Light scattering laser photometer;
 90° off-axis detector Gravimetric Sampling Removable 37 mm cartridge Communications Wireless: 
temperature range capability of -20° to 50° C available with optional enclosure heater; 0 to 100% RH Environmental Enclosure Lockable, enclosure; 411 x 305 x 311 mm 
Origin, USA, Japan or European Countries
	01

	4
	Digital Dust Indicator 
High-throughput three-channel sample gas collection system
High-precision laser sensor, identify 
Display: Color screen display
Battery: 1800mA Lithium battery
Measuring Range: 0-999μg/m3
Resolution : 1.0μg/m3
CO2

Measuring Range: 0-2000ppm
Resolution : 1ppm
Temperature
Resolution: 1℃
Accuracy: ±1℃
Measuring Range: -40~125℃
Relative Humidity
Resolution: 1%RH
Accuracy: ±2%RH
Measuring Range: 0~100%RH
Origin. USA/Europe/Japan/China

	01

	5
	Mines safety Helmets
Safety helmets, with torch. 
Origin. USA/Europe/Japan/China
	35

	
E. Geology

	1
	Crystal and Atomic Structure Models
100-120 Pcs Organic Chemistry Molecular Model Student and Teacher Kit, Molecular Model Set for Inorganic & Organic Chemistry – 40-60 Atoms & 64 Links & 1 Short Link Remover
Origin UK/Italy/Europe/China
	01

	2
	Streak Plate
Streak Plates White Porcelain
Plates. Size, 1 x 2".
 Pack of 10 Unglazed white porcelain 
Origin UK/Italy/Europe/China
	15

	3
	Mohr’s Hardness Scale
Composed by a case containing 9 minerals of the Moh’s hardness scale and also copper strip, small glass and magnet bar.
Origin UK/Italy or European Countries

	10

	4
	Earth Science Collection 
Collection includes 60-80 mineral and rock samples
Each sample is numbered and identified on the collection index sheet
Samples measure approximately 1"-2" in size
Rock samples include igneous, sedimentary, and metamorphic
Collection contains the index sheet, an introductory study guide, a streak plate, and a magnifier
Origin USA/Europe or China 
	01

	5
	Gold Panning Kit
Material: Plastic/steel
Gold Basin Size: Approx. 30-40cm
Gold Sifter Size: Approx. 30-40cm
Middle Gold Pan Size: Approx. 30-40cm
Small Gold Pan Size: Approxim. 20-30cm
Package Contents: 2-5Pcs Green Plastic Gold Pan Kit
Origin USA/Europe/China.

	10

	6
	Rocks, Minerals and Gemstone Collection Kit
Kit Collection includes - 5pcs Mixed quartz mineral and rock samples
Specimens includes: White crystal / Obsidian / Yellow quartz / Rose Quartz / Amethyst.

Geology Science Kit Collection includes - 15 mineral and rock samples
Specimens includes: Tektite/ Red Jasper/ Anethyst/ Meteorite/ Strawberry Quartz/ White Crystal/ Crystal / Pyrite / Aventurine/ Kyanite/ Amazonite/ Stalactite/ Carborundum/ Iceland Spar/ Prehnite
Samples measure approximately 3 - 4 cm in length

Origin USA/Europe/ China
	02

	7
	Geological Hammers 
pointed tip geological hammer
chisel edge geological hammer
USA/UK/ or European Countries

	20

	8
	Acid Rain Weathering and erosion Kit
Kit for examining the weathering and erosion effects of acidic rain on rock materials and metals
Materials for 10-20 groups of students for hands-on learning
Kit Includes: 1 bag Marble chips Calcium Carbonate 1 bag Brick chips 1 bag Granite chips 1 bag Limestone chips 1 bag Sandstone chips 1 bag Steel shot 1 bag Copper shot 1 bag Zinc shot 3 x 25ml Sulfuric acid concentrate (to make 500ml each) 120 Measuring cups, a teacher’s manual, and a student study guide
Origin UK/USA/JAPANor European Countries

	10

	9
	Geology Landform Demonstration Kit 
Over10-20 activities enable students to develop a thorough understanding of volcanic action, faulting and folding as well as many other geologic processes. Kit includes
Demonstration tray, three pieces of legible foam, three simulated rock structures, an erupting volcano, miscellaneous project materials and comprehensive Study Guide.
Origin USA/Europe/ China 

	02

	10
	Rock Tumbler Kit 
Rock Tumbler Kit - Rock Polisher, Noise-Reduced Barrel, Grit, 2.5 Pounds Raw Gemstone & Jasper Mix.
UK/USA/ or European Countries

	02

	11
	Earth Cross section Model
Foam model illustrates the different parts of Earth
Introduce to Earth science
Outside surface shows oceans and continents
Hemispheres separate to show the 4 main layers of Earth (crust, mantel, outer core, inner core) and temperatures
Origin USA/Europe/China/Pak 

	02

	12
	Mountain Models 
5 to 10-piece model useful to illustrate important folds and faults found in Earth’s crust. Students could understand fold planes, effect of tectonics stress and structural elements of a fault. Identification Key is include.
Origin USA/Europe/ China/Pak 

	02

	13
	Contour Model Kit 
3-dimensional models separates into multiple parts and shows hills, valleys, ridges, saddles, draws, spurs, cliffs, cuts and fills. Includes keycard for easy identification. Made of polyvinyl chloride (PVC) plastic for durability and mounted onto base.
Origin USA/Europe/ China/Pak 

	05

	14
	Thin Section
Jug section
Blade 8-12’’
Disco Plan.
Include all accessories 
Clamping Devices and Vauum Chucks
Cutting Chamber
Vacuum chunk for holding slides
Diamond cutting wheel
Grinding Chamber
Vacuum chunk for holding slides
Diamond grinding wheel
	Mounting Fixtures
	 

	Mounting Fixture for Thin Sections

	mounting specimens to glass slides, its 

	spring activated loading system provides a uniform thickness 

	of bonding material b/w the specimen and glass slide.

	
	 
	 

	Fixture for mounting specimens to slides

	Can accommodate up to 8 specimens



Vacuum Pump
	Suitable for accurate sizing geological thin section



Geological lapping and polishing machine for thin Section of rocks and crystals including
	Fabricated steel body with adjustable levelling feet

	Heavy duty adjustable worktable

	Integrally mounted high torque drive with 0.5HP motor

	Sealed maintenance free gearbox

	Three adjustable conditioning ring roller bearing yoke assemblies

	Aku-Disp peristaltic dispenser for dosing of consumables

	Electronic digital timer with variable ranges

	Flatness Gauge included
	 

	Three cast iron pressure weights complete with eyebolts

	Gauge Stand and Setting Block

	Vacuum Pump
	 
	 

	Water Trap with filter
	 


Lapping Disc
Vacuum Impregnation Unit
	Vacuum Impregnation Unit for specimens which have

	porosities, cracks and cavities and therefore need to embedded

	Under vacuum.
	• Self-contained unit with gauge
	 

	• Incorporated vacuum pump and control

	• Compact design
	 

	• Efficient Impregnation
	 

	• Multi-specimen
	 

	• Vacuum gauge
	 



	 


Origin. UK/USA/ITALY or China/Pak
	02

	15
	Atterbergs limits
Must include 
Liquid limit testing tool
Plastic limit testing tool
Shrinkage limit testing tool
Origin. UK/USA/ITALY or China/Pak
	01

	
F. Applied Electricity, Mechanical, Statics and Dynamic Lab	
			

	01
	Mechanical Engineering Test Set including experimental setup for 

a. Force Set

Self-contained, bench mounted. 
Direct measurement of forces. 
Adjustable lines of action of forces. Practical verification of triangle of forces, polygon of forces and link polygon. 
 Demonstrates equilibrium of forces at a point, applied to various points round a disc or acting on a rectangular lamina.  Concurrent & Non-concurrent coplanar forces
Technical Data Weights: 10x 0.1N 2x 0.5N 2x 1N 2x 2N 2x 5
b. Moment Set

L X W X H: 600x30x10mm, Centrally Ball Bearing Mounted
Lever Length: 2x300mm
Weights
3x 0.5n (Hangers)
6x 5n
12x 1n
6x 2n

c. Bending Moment

Include bending of beam section, bending moment, two ends support, screw jack with load cells, display unit, universal frame and stand.

d. Shear Force Set, 
Total Length: 1000mm to 1200mm
 Span: 800mm to 1000mm
Shear Force Measuring Range: -50...+50n
Load
3x 0.5n (Hangers)
9x 1n
9x 5n
Max. Load Per Hanger: 20n

e. Shear Force and Bending Moment Set
.
Total Length: 1000mm To 1200mm
Span: 800mm To 1000mm
Measuring Ranges
Bending Moment Via Force Gauge And Lever Arm
Lever Arm: 100mm
Force Gauge: -50....+50n
Bending Moment:-50....+50n
Shear Force: -50....+50n
Steel Rule: 1000mm, Graduations: 1mm

f. Crank and Toggle Set
Crank Drive With Fixed Cylinder.
Crank Drive With Swivelling Cylinder.
Crank
Crank Radius
20mm To 25mm
32mm To 38mm
40mm To 50mm
Connecting Rod Length
110mm To 120mm
130mm To 140mm
150mm To 160mm
Toggle set
Force resolution on a toggle joint.
Distribution of forces and reaction forces on a loaded toggle joint.
Opening angle: 30-135˚
Load measuring range: 0-10kg
Graduations: 50g
Weights
1x 1N (hanger)
4x 2kg
1x 1kg

g. Deflection of Beam and Cantilever
3 steel beams with different cross-sections.
3 brass beams with different cross-sections.
3 aluminum beams with different cross-sections.
3 MS beams with different cross-sections.
1 coper beam.
3 articulated, height-adjustable supports with force gauge range 100N
Force gauges can be zeroed, peck and 
3 dial gauges to record deformations with three dial gauge supports, dial gauge 0-20mm, least count 0.01mm.
4 sets of weights with adjustable riders.
Anodisedaluminium section frame housing the experiment.
Technical Data
Weights
4x 0.5N (hangers)
8x 0.5N
8x 1N
8x 2N
8x 5N
Beams
Stainless steel: 19x3mm; 19x5mm; 19x6mm
Brass: 19x3mm; 19x5mm; 19x6mm
Aluminum: 19x3mm; 19x5mm; 19x6mm
Mild steel: 19x3mm; 19x5mm; 19x6mm
Copper: 19x3mm; 19x5mm; 19x6mm

h. Tensile Test Set

Specifications:
Maximum load of 20 kN.
Extensometer for Young’s modulus tests 

i. Torsion of Rod and Tube

Test rod material: mildgear steel, aluminium, brass. 
Test rod holder: 19mm AF hex socket. Test torque measurement using strain gauge measuring shaft. 
Brass (round)
Length: 390mmx1, Diameter: 10mm
Length: 690mmx1, Diameter: 10mm
Steel (round)
Length: 390mmx7, Diameter: 5mm, 6mm, 7mm, 8mm, 10mm, 11mm, 12mm
Origin USA/Europe/ China/Pak 

	01

	02
	a. Thin Cylinder Apparatus with Compatible Computer

Aluminum cylinder Length: 
400mm Outer diameter: d=50-100mm 
Inner diameter: d=50-1000mm 
Wall thickness: 2mm 
Internal pressure: max. 2-5N/mm²  Strain gauge application 5 strain gauges: half-bridges Angle to vessel axis: 0°, 30°, 45°, 60°, 90° Gauge factor: 2.00 +/-1% 

b. Circular Diaphramdisk
Outer diameter: Ø 230mm
Diameter used in the experiment: Ø 200mm
Thickness: 3mm
Strain gauge application
8 strain gauges: half-bridges, 350 Ohm
Gauge factor: 2.00 ±1%
Dial gauge
0…20mm
Graduation: 0.01mm
Manometer
0…1bar
Accuracy: class 1.0
System pressure
Max. 0.6bar

c. Static and Dynamic Balancing Machine With Computer Interface

Digital speed display 
Speed range: 0 ... 1400rpm Number of unbalance weights: 4 Max. Additional masses: Weight 37-18.5g Eccentricity: 30mm Unbalance (big/small): 110/55cm

d. Simple Suspension Bridge

Suspension bridge Span: approx. 400-500mm 
Supporting cable sag: approx. 70-80mm Number of supporting cables: 2 Shackles: 10-15, graduated lengths Dead-weight of roadway: 987g Support force measuring range: 0~100N 

e. Force Table

Table for 
a) Triangle of forces for three or more than three concurrent coplanar forces.
b) Polygon of forces for more than three concurrent coplanar forces.
c) Link polygon for three or more non-concurrent coplanar forces.
Weights:
10x 0.1N
2x 0.5N
2x 1N
2x 2N
2x 5N

f. Beam Apparatus
Beam length: 1000mm to 1200mm
Beam width: 6mm to 8mm
Beam height: 20mm to 25mm
Hole specing: 25mm to 30mm
Beam weight: 8.12N
1 measuring scale: 1000mm
Least count: 1mm
2 spring balance: 10kg each; least count 50g
g. Boyle’s Law apparatus and Impact Testing

 Transparent measuring vessel 2 for investigation of isochoric change of state. Electrical heater with temperature control in vessel 2 
 Sensors for temperatures and pressures. 
Pump Power output:60W Delivery side: 2bar Intake side: 213mbar Temperature measuring range Vessel 1: -100~400°C Vessel 2: -100~400°

h. Impact Testing Apparatus.

Material testing table-top experiment for performing the notched bar impact bending test. 
Quality testing and evaluation of the fracture behavior of metallic materials.
 Pendulum impact testing machine according to Specimens: Specimen cross-section: 10x10mm. ii. Specimen cross-section at notch: 10x5 and 10x8mm. 
Hammer impact speed: 3.8m/s. 
Impact speed of the hammer: 3.8m/s Specimen bearing separation: 40mm Specimen cross-section: 10x10mm Cross-section at the notch: 10x8 and 10x5mm.
Origin USA/UK/ ITALY/China/Pak 
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	Basic Electricity Trainers including accessories.
Bread Board Based Power Supplies Included Basic Measuring Instruments Included Flexibility to Perform Custom Experiments Passive Components Included in Modular Form Active Components/Circuits Included DC Motor, Coils and Transformers etc. Included Standard Function Generator Included Protection Circuits Included.
Function Generator: Duty cycle: 50% Frequency range: up to 100KHz in five steps Output: Sine, Square, Triangle and TTL Variable Frequency Control Variable Gain Control Magnetic Devices: Hall Sensor Potentiometer: 2.2K & 1K Galvanometer: Analog Scale.
Origin USA/UK/ ITALY/China/Pak
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G. Survey Lab
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	Aerial Mapping System (RTK Drone + Software’s) 
RTK and Drone along with all accessories
Dimensions
Unfolded, propellers excluded, 810×670×430 mm (L×W×H)
Folded, propellers included, 430×420×430 mm (L×W×H)
Diagonal Wheelbase
895 mm
Weight (with single downward gimbals)
Approx. 3.6 kg (without batteries)
Approx. 6.3 kg (with two TB60
Approx. 3.6 kg (without batteries)
Approx. 6.3 kg (with two TB60 batteries)
Single Gimbals Damper’s Max Payload
930g
Max Takeoff Weight
9 kg
Operating Frequency
2.4000-2.4835 GHz
5.725-5.850 GHz
EIRP
2.4000-2.4835 GHz:
29.5 dBm (FCC); 18.5dBm (CE)
18.5 dBm (SRRC); 18.5dBm (MIC)

5.725-5.850 GHz:
28.5 dBm (FCC); 12.5dBm (CE)
28.5 dBm (SRRC)
Hovering Accuracy (P-mode with GPS)
Vertical:
±0.1 m (Vision System enabled)
±0.5 m (GPS enabled)
±0.1 m (RTK enabled)

Horizontal:
±0.3 m (Vision System enabled)
±1.5 m (GPS enabled)
±0.1 m (RTK enabled)
RTK Positioning Accuracy
When RTK enabled and fixed:
1 cm+1 ppm (Horizontal)
1.5 cm + 1 ppm (Vertical)
Max Angular Velocity
Pitch: 300°/s, Yaw: 100°/s
Max Pitch Angle
30° (P-mode, Forward Vision System enabled: 25°)
Max Ascent Speed
S mode: 6 m/s
P mode：5 m/s
Max Descent Speed (vertical)
Remote Controller
Operating Frequency
2.4000-2.4835 GHz
5.725-5.850 GHz
Max Transmitting Distance (unobstructed, free of interference)
NCC/FCC: 15 km
CE/MIC: 8 km
SRRC: 8 km
EIRP
2.4000-2.4835 GHz:
29.5 dBm (FCC) 18.5dBm (CE)
18.5 dBm (SRRC); 18.5dBm (MIC)

5.725-5.850 GHz:
28.5 dBm (FCC); 12.5dBm (CE)
20.5 dBm (SRRC)
External battery
Name: WB37 Intelligent Battery
Capacity: 4920 mAh
Voltage: 7.6V
Type: LiPo
Energy: 37.39Wh
Origin. Italy/UK/USA/China
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	Binoculars
Magnification:20X
Objective:50mm to 55mm
Eyepiece Diameter:26mm to 30mm
Field of View:125m-1000m
Features:20×50  binoculars

Origin. Japan/USA or European Countries
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	Plani Meter digital
Origin: USA, UK, China, Pakistan
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