National Institute of Technology Mizoram
Chaltlang, Aizawl-796012.
Mizoram, India. 
Tel:- 0389-2391236 (o)
---------------------------------------------------------------------------------------------------------------------	
Ref: No. NIT-MZ/D-1/M.E/2015/6123	                   Date:    17/07/2015  
         
NOTICE INVITING 	TENDER (NIT) 
FOR SUPPLY & INSTALLATION OF EQUIPMENTS  FOR  HEAT TRANSFER LABORATORY OF MECHANICAL ENGINEERING DEPARTMENT AT NIT MIZORAM, AIZAWL

	The Director, NIT Mizoram invites quotation for supply & Installation of Equipments as per details at ANNEXURE-IV, in Two Bids to reach the undersigned on or before . 
	Sl No.
	Reference No.
	Items
	Qty
	EMD (Rs.)
in the form
of DD
	Tender Document
Fee (Rs.) in the
form of DD only.

	01.
	
	Supply & Installation of Equipments  for Heat Transfer Laboratory  to be installed at NIT, Mizoram, Aizawl
	One
Package

	Rs. 400000.00

	1,000.00



1.  Last date & Time for Submission:         17.08-2015  (03.00 PM)
2. Date/Time for Opening of Tech. Bids:    17.08.2015 (03.30 PM)
3. Date of notifying the Technically qualified bidders in the website:  01.09.2015
4. Evaluation of Financial bids  for Technically qualified bidders:       04.09.2015

Venue of Bid Opening at  NIT, MIZORAM, AIZAWL

    BID INSTRUCTION:
01. Quotations will have to be submitted in TWO Bids. The address of the firm submitting the quotation and the Officer to whom the quotation is addressed must appear distinctly on sealed covers. Further, on sealed cover, the following are to be written:

QUOTATION FOR SUPPLY & INSTALLATION OF EQUIPMENTS  FOR  HEAT TRANSFER LABORATORY OF MECHANICAL ENGINEERING DEPARTMENT AT NIT MIZORAM, AIZAWL,    NIQ REF NO.  …………………………., DATE:

02  Submission of Compliance Certificate: Duly filled and signed Compliance Certificates (as per formats at Annexure I( A & B) are must with the Technical bid. 

03. Bid not transferable: The bid documents are not transferable and the seal and signature of the authorized official of the firm’s must appear on all the papers and envelopes submitted



QUALIFICATION REQUIREMENTS

1. The Bidder should be a Original Equipment Manufacturer (OEM)Or a firm of reputation having sufficient expertise and experience in the subject tender with sound warranty / service support capability and authorization from Manufacturer/Distributor.

2. The Bidder has to Quote for all the items in the Heat Transfer Laboratory, Bidders who do not Quote for all the items are subject to be disqualified.

NIT TERMS & CONDITIONS:

01. Rates: Rates quoted in the Price Bid should be on DOOR DELIVERY NIT Mizoram basis, as per details below:

	      Sl. No.
	Particulars
	Rate

	I
	Basic Price  (per unit)
	

	
	Total
	

	
	Taxes(pl. give break up)
	

	
	Grand Total for the item  on door delivery at NIT Mizoram
	


	
Bidders shall indicate their rates in clear/visible figures as well as in words and shall not alter/overwrite/make cutting in the quotation. In case of a mismatch, the rates written in words will prevail. 

02. Validity of Quotation: Quoted rates must be valid for 90 days from the date of quotation. 

03. Warranty:  The quoted equipment and components must be warranted for a minimum of 1(One)  
year after satisfactory installation. 
04. Literature a must: All the quotations must be supported by the printed technical leaflet/literature and the specifications mentioned in the quotation must be reflected/ supported by such printed technical leaflet/literature. The model and specifications quoted should invariably be highlighted in the leaflet/literature for easy reference. 
05. After Sales Service: Vendors should clearly state the available nearest after sales service facilities in the region, without which their offers will be rejected.

06. Dealership Certificate:  Dealers or Agents quoting on behalf of Manufacturer/Distributor must enclose valid dealership certificate.

07.  Earnest Money: 
Refundable earnest money deposit (EMD) of the Quoted Value through demand draft drawn in favour of “The Director ,National Institute of Technology Mizoram”, payable at Aizawl, will have to accompany the technical Bid. The EMD of unsuccessful bidders shall be returned after award of contract. EMD of the successful bidder will be released on submission of the Performance Bank Guarantee. Offers received without Earnest Money or valid Certificate shall be summarily rejected.

08.  Performance Bank Guarantee (PBG): In case of items with order value of Rupees five lakhs (INR 5,00,000/-) and above, the successful bidder shall furnish an unconditional PBG (as per format at Annexure II) for 5%  of the Purchase Order value from a scheduled Bank of India, after receiving the purchase order. Where the PBG is obtained by a foreign bank, it shall be got confirmed by a Schedule Indian bank and shall be governed by Indian Laws and be subject to the jurisdiction of courts at Aizawl. The PBG will be kept  till the Warranty Period and The PBG shall guarantee that,
(a) The Vendor guarantees satisfactory operation of the Equipment & components against poor workmanship, bad  quality of materials used, faulty designs and poor performance.
(b) The Vendor shall, at his own cost, rectify the defects/replace the items supplied, for defects identified during the period of guarantee. 
(c) This guarantee shall be operative from the date of installation till 120 days after the warranty period.
            
09.  Delivery: 
             a) Time Limit: Maximum within 12-16 Weeks  from the date of issue of this purchase order. 
b) Safe Delivery: All aspects of safe delivery shall be the exclusive responsibility of the vendor. At the destination site, the package will be opened only in the presence of NIT user/representative and vendor's representative. The intact condition of the package and the seal/indicators for not being tempered with, shall form the basis for certifying the receipt in good condition.
c)  Insurance: The supplier is to establish ‘All Risk Transit Insurance’ coverage till door delivery at NIT Mizoram. 
d)  Part Delivery: Acceptance of part delivery shall be a prerogative of the institute.
e) Penalty for delay in delivery: The date of delivery should be strictly adhered to otherwise the Director, NIT Mizoram reserves the right not to accept delivery in part or full. 

10. Genuine Pricing: Vendor is to ensure that quoted price for the particular item is not more than the price quoted to any other customer in India, particularly to IITs/NITs and other Government Organization.

11. Conditional tenders not acceptable:  All the terms and conditions mentioned herein must be strictly adhered to by all the vendors. Conditional tenders shall not be accepted on any ground and shall be rejected straightway. Conditions mentioned in the tender bids submitted by vendors will not be binding on NIT Mizoram. 

12. Road Permit: NIT, Mizoram will provide Road Permit to the Vendors of outside Mizoram. 

13. VAT deduction at source: In case of supply within Mizoram, VAT deduction at source, as per Order/ notification of the Govt. of Mizoram will be applicable.

14. Late and delayed tender: Late and delayed tender will not be considered. In case any unscheduled holiday occurs on the prescribed closing/opening date the next working day shall be the prescribed date of closing/opening.

      15.  Payment: 
(a) 100% payment within 30(thirty) days from date of delivery, Satisfactory installation, acceptance and Training 


16.  Payment for Imported Goods: By an irrevocable letter of Credit at CIF/CIP Kolkata value negotiable through any overseas branch of State Bank of India/any Schedule Bank of India.


Note: Please note LoC will not be opened unless and until Letter of Acknowledgement in original is received at  NIT, Aizawl, Mizoram, directly from the principal (Even in case of firms having subsidiary office in India).

17. ADDITIONAL TERM FOR IMPORTED GOODS
    Following term besides the fore mentioned terms will be applicable in case of foreign purchases:
 Rates: Prices quoted must be for destination including freight and insurance charges inclusive of free delivery up to the door of department/centre NIT, Mizoram premises, as per details below:

	      Sl. No.
	Particulars
	Rate

	a
	
	

	I
	Basic Price  (per unit)
	

	II
	Total
	

	III
	Custom Duty (Approximate)
	

	IV
	Grand Total for the item  on door delivery at NIT Mizoram
	



      18.   Free Maintenance & Service for 20 Years: An agreement is to be executed between the Institute & the Manufacturer/Distributor/Dealer for providing Free Maintenance & Service for 20 Years after expiry of the Warranty Period of the equipment by the Manufacturer/Distributor/Dealer (Preferably from the Manufacturer) within 30 Days from the day of Complain. The cost of the Spare parts required for the service and maintenance will be paid by the Institute along with the To & Fro charges (The cheapest mode of Travel).

19.  Enquiry during the course of evaluation not allowed: No enquiry from the bidder(s) shall be entertained during the course of evaluation of the tender till final decision is conveyed to the successful bidder(s). However, the Purchase Committee or its authorized representative may make enquiries/seek clarification from the bidders. In such a case, the bidder must extend full co-operation.  The bidders may also be asked to arrange demonstration of the offered items, in a short period of notice.

20. The acceptance of the quotation will rest solely with the Director, NIT Mizoram, who in the interest of the Institute is not bound to accept the lowest quotation and reserves the right to himself to reject or partially accept any or all the quotations received without assigning any reasons.

21. Force Majeure: 
If the performance of the obligation of either party is rendered commercially impossible by any of the events hereafter mentioned that party shall be under no obligation to perform the agreement under order after giving notice of 15 days from the date of such an event in writing to the other party, and the events referred to are as follows: 
i. Any law, statute or ordinance, order action or regulations of the Government of India, 
ii. Any kind of natural disaster, and
iii. Strikes, acts of the Public enemy, war, insurrections, riots, lockouts, sabotage.

22.  Applicable Law:
(a) The contract shall be governed by the laws and procedures established by Govt. of India and subject to exclusive jurisdiction of Competent Court and Forum in Aizawl / India only.
(b)  Any dispute arising out of this purchase shall be referred to the Director NIT Mizoram, and if either of the parties hereto is dissatisfied with  the decision, the dispute shall be referred to the decision of an Arbitrator, who should be acceptable to both the parties, to be appointed by the Director of the Institute. The decision of such Arbitrator shall be final and binding on both the parties.
	



				         	                                                     	
								          
           Encl.: ANNEXURE-I, ANNEXURE-II, ANNEXURE-III & ANNEXURE-IV






Sd/-
DY REGISTRAR (F& A)
NATIONAL INSTITUTE OF TECHNOLOGY MIZORAM 

Annexure -I 

A. COMPLIANCE CERTIFICATE FOR NIT TERMS  
(To be enclosed in the Technical bid)

	Sl. No.
	NIT Terms and Conditions  
	Yes/No

	01
	Rate quoted as per instruction
	

	02
	AMC rate  after warranty provided
	

	03
	Validity of quoted rate for 90 days agreed
	

	04
	EMD submitted (appropriate certificate enclosed)
	

	05
	PBG  term agreed
	

	06
	Payment term agreed
	

	07
	Delivery terms agreed
	

	08
	Warranty period agreed
	

	09
	Literature: Printed Literature provided
	

	10
	Dealership / distributorship certificate (in case of dealers/agents) provided
	

	11
	Sales Service: address of after Sales Service centre  in India (for imported goods)/ in the region provided
	

	12
	Applicable law terms agreed
	



Signature with Seal:..…………….

Vendor: M/s………………………
							
B. COMPLIANCE CERTIFICATE FOR SPECIFICATIONS  
(One for each item must to be enclosed in the Technical bid)

	   Item Sl. No.

	Specifications as per Annexure-IV
	Quoted Item Specs.*
	Complied 
(Yes/No)

	
	
	



Signature with Seal:..…………….

Vendor: M/s………………………
* Vendor must quote the parameter specification of the quoted product in this column and not just copy the specification from the tender call document. Failure to do so will lead to rejection of the tender.

Annexure –II

PERFORMANCE BANK GUARANTEE

To: 

The Director
National Institute of Technology
Aizawl-796012, Mizoram
                                                                  
WHEREAS ................................................................... (Name of Supplier)                         
hereinafter called "the Supplier" has undertaken, in pursuance of Contract No................. dated,......... 20... to supply...................... ................................................. (Description of Goods and Services) hereinafter called "the order".

AND WHEREAS it has been stipulated by you in the said order that the Supplier shall furnish you with a Bank Guarantee by a recognized bank for the sum specified therein as security for compliance with the Supplier's performance obligations in accordance with the order. 

AND WHEREAS we have agreed to give the Supplier a Guarantee:
THEREFORE WE hereby affirm that we are Guarantors and responsible to you, on behalf of the Supplier, up to a total of ...................................   ........................................ (Amount of the Guarantee in Words and Figures) and we undertake to pay you, upon your first written demand declaring the Supplier to be in default under the order and without cavil or argument, any sum or sums within the limit of ................................ (Amount of Guarantee) as aforesaid, without your needing to prove or to show grounds or reasons for your demand or the sum specified therein.

This guarantee is valid until the ........day of...................20......

					Signature and Seal of Guarantors
					................................
					................................
					................................
					Date......................20.... 
					Address:........................
					................................
					................................
All correspondence with reference to this guarantee shall be made at the following address:

National Institute of Technology Mizoram
	 



Annexure -III

MANUFACTURERS'/ DISTRIBUTOR’S AUTHORIZATION FORM



No. 								Dated __________

The Director
National Institute of Technology
Aizawl-796012, Mizoram

Dear Sir:
We…………………………………………………………………. who are established and reputable
Manufacturers/distributors of ……………………………………………………………………having factories/office at--------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------
(address of factory/office) do hereby certify that…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………(Name of the Authorised Dealer)is our authorized dealer to quote against your tender enquiry no ……………………………………………………………………………………………………….. ,Last Date of Submission  is: 







Yours faithfully,
(Name)
(Name of Manufacturer/Distributor)











ANNEXURE-IV
LIST OF EQUIPMENTS & SPECIFICATION FOR HEAT TRANSFER 

	Sl No.
	Item Description
	Qty

	1.
	COMPUTER CONTROLLED - HEAT EXCHANGER
SERVICE UNIT (With Data Logging Facility) ALONG WITH THE ACCESSORIES

TECHNICAL SPECIFICATION :

1. Hot Water Tank : Made of Stainless steel (Insulated with ceramic fibre wool)
2. Hot Water Circulation : Magnetic Pump
3. Heaters : Nichrome wire heater (2 Nos.)
4. Heating control : Special arrangement to control heat input
5. Temperature Transmitter : RTD PT-100 type- 4Nos
6. Flow Transmitter : 2 Nos. (For Hot & Cold Water Flow Measurement
7. Educational software for all four accessories on a single DVD ROM, complete with data logger can run all four experiments. This should be a complete package, containing  the software for all four heat exchanger accessories. Software for the all four accessories should be different. Particular  Software for particular accessory should be supplied along  with the unit.
8. An ENGLISH instruction manual consisting of experimental procedures, block diagram etc. should be provided along with the Apparatus
9. The whole set-up should be well designed and arranged on a rigid structure painted with industrial PU Paint
10. Branded Desktop Computer with i5 processor, 4GB Ram, and UPS. 
11. It Should be Capable :
· To Calculate Logarithmic Mean Temperature Difference (LMTD) for various hot water and cold water flow.
· To Calculate Logarithmic Mean Temperature Difference (LMTD) for various hot water Inlet Temperature.
· To Calculate Overall Heat Transfer Co-efficient for various hot water and cold water flow.
· To Calculate Overall Heat Transfer Co-efficient for various hot water Inlet Temperature

ACCESSORIES WITH  HEAT  EXCHANGER SERVICE UNIT :

(A) COMPUTER CONTROLLED - TUBULAR HEAT EXCHANGER 

TECHNICAL SPECIFICATION :
1. Outer Tube - Material : Acrylic, Inside Diameter : 10-15  mm (approx)
2. Inner Tube- Material : Stainless Steel, Outside Diameter : 9-10 mm (approx).
3. The whole set-up should be well designed and arranged on a rigid structure painted with industrial PU Paint to interchange with other heat exchangers
4. It Should be Capable :
· To Calculate Logarithmic Mean Temperature Difference (LMTD) for various hot water and cold water flow.
· To Calculate Logarithmic Mean Temperature Difference (LMTD) for various hot water Inlet Temperature.
· To Calculate Overall Heat Transfer Co-efficient for various hot water and cold water flow.
· To Calculate Overall Heat Transfer Co-efficient for various hot water Inlet Temperature

(B) COMPUTER CONTROLLED - PLATE TYPE HEAT EXCHANGER 

 TECHNICAL SPECIFICATION:
(1) Heat Transfer area : 0.192 m2
(2) The whole set-up should be well designed and arranged on a rigid structure painted with industrial PU Paint to interchange with other heat exchangers
(3) It Should be Capable :
· To Calculate Logarithmic Mean Temperature Difference (LMTD) for various hot water and cold water flow.
· To Calculate Logarithmic Mean Temperature Difference (LMTD) for various hot water Inlet Temperature.
· To Calculate Overall Heat Transfer Co-efficient for various hot water and cold water flow.
· To Calculate Overall Heat Transfer Co-efficient for various hot water Inlet Temperature


(C) COMPUTER CONTROLLED - SHELL & TUBE HEAT EXCHANGER
 
TECHNICAL SPECIFICATION :
1. Outer Shell - Material : Acrylic
2. Inner Tube - Material : Stainless Steel, Outside Diameter : 6-7  mm (approx)
3. Heat Transfer area should be equivalent to that of the Tubular Heat exchanger for direct comparison
4. The whole set-up should be well designed and arranged on a rigid structure painted with industrial PU Paint to interchange with other heat exchangers
5. It Should be Capable :
· To Calculate Logarithmic Mean Temperature Difference (LMTD) for various hot water and cold water flow.
· To Calculate Logarithmic Mean Temperature Difference (LMTD) for various hot water Inlet Temperature.
· To Calculate Overall Heat Transfer Co-efficient for various hot water and cold water flow.
· To Calculate Overall Heat Transfer Co-efficient for various hot water Inlet Temperature

(D) COMPUTER CONTROLLED - JACKETED VESSEL WITH COIL & STIRRER 

TECHNICAL SPECIFICATION :
1. Jacketed Vessel- Material : Stainless Steel, Capacity : 2 Ltrs. (maximum), Baffles : 4 Nos
2. Helical Coil - Material : Stainless Steel
3. Agitator : Stainless steel Impeller fitted on a shaft, coupled to a Variable Speed Motor
4. The whole set-up should be well designed and arranged on a rigid structure painted with industrial PU Paint to interchange with other heat exchangers
5. It Should be Capable :
· To study the effect of stirring and vessel volume on the heat transfer characteristics.
· To Calculate Logarithmic Mean Temperature Difference (LMTD) for various hot water and cold water flow.
· To Calculate Logarithmic Mean Temperature Difference (LMTD) for various hot water Inlet Temperature.
· To Calculate Overall Heat Transfer Co-efficient for various hot water and cold water flow.
· To Calculate Overall Heat Transfer Co-efficient for various hot water Inlet Temperature

	01

	2.
	COMPUTER CONTROLLED - HEAT PIPE DEMONSTRATOR (With Data Logging Facility)


TECHNICAL SPECIFICATION :
1. Pipes : 1st : Heat pipe made of stainless steel.
                          2nd : Made of copper.
                          3rd : Made of Stainless steel
                          Size : 30- 35 mm dia, 300-400 mm length (Approx.)
2. Heat Sink : Material Stainless steel
3. Working fluid in heat pipe : Distilled water
4. Heaters : Nichrome Wire Band Type.
5. Heating control : Special arrangement to control heat input
6. Control panel comprising of:
Digital Voltmeter : 0-300 Volts
Digital Ammeter : 0-2 Amp.
Variac : 0-230 V, 4 Amp.
Temperature Measurement : By Temperature transmitter, Output 4-20 mA - 12Nos
With standard make On off switch, Mains Indicator etc.
7. An ENGLISH instruction manual consisting of experimental procedures, block diagram etc. should  be provided along with the Apparatus
8. The whole set-up should be well designed and arranged on a rigid structure painted with industrial PU Paint
9. Branded Desktop Computer with i5 processor, 4GB Ram, and UPS.    
10. It Should be Capable :
· To demonstrate the super thermal conductivity of Heat Pipe and to compare its working with best conductor i.e. Copper pipe & Stainless steel pipe as same material of construction.
· To plot the temperature v/s time response of pipes.
· To plot the temperature distribution along the length of pipes
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	3.
	COMPUTER CONTROLLED – THERMAL CONDUCTIVITY OF INSULATING POWDER (With Data Logging Facility)

TECHNICAL SPECIFICATION :

1. Inner Sphere : 90-100mm Dia, (Copper)
2. Outer Sphere  ; 190-210mm Dia, (Copper)
3. Mica heater : 250watts 
4. Variac : 2 amps 
5. Digital voltmeter : 0-300 volts AC 
6. Digital ammeter : 0-5 Amps AC
7. Digital temperature : 0-300 deg (K Type)
8. Thermocouple : K type 
9. Insulation Powder : Asbestos powder (Changeable to any powder)
10. Stop watch : Digital
11. Branded Desktop Computer with i5 processor, 4GB Ram, UPS and laser printer.

12. Analog Input
· Differential Channels : 12
· Resolution : 12 bits
· Sample Rate : 500 kS/s
· Max Voltage : 5 V
· Number of Ranges : 4
· Simultaneous Sampling : Yes
· On-Board Memory : 5120 samples

13. Analog Output
· Channels : 2

14. Digital I/O
· Input-Only Channels : 30
· Output-Only Channels : 12
· Timing : Software
· Logic Levels : TTL
· Maximum Input Range : 0 V - 5V
· Maximum Output Range : 0 V - 3.3 V

15. Counter/Timers
· Counters : 2
· Max Source Frequency : 84 MHz
· Resolution : 12 bits
· Logic Levels : TTL
· Total DC output Current on all I/O lines : 130mA
16. It Should be Capable :
· To Determination of thermal conductivity of insulating powder.
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	4.
	COMPUTER CONTROLLED – THERMAL CONDUCTIVITY OF INSULATING SLAB (With Data Logging Facility)

TECHNICAL SPECIFICATION :

1. Metal bar : (20-25)mm dia x (450-500)mm long (Brass) (changeable specimen) 
2. Cylindrical shell : 150mm dia x 300mm long M.S pipe 
3. Heater : 250 watts
4. Digital ammeter : 0-5 Amps AC
5. Digital temperature : 0-300 deg (K Type)
6. Thermocouple : K type 
7. Stop watch : Digital
8. Protection : MCB
9. Digital Voltmeter : 0-300 Volts AC
10. Branded Desktop Computer with i5 processor, 4GB Ram, UPS and laser printer.
11. Analog Input
· Differential Channels : 12
· Resolution : 12 bits
· Sample Rate : 500 kS/s
· Max Voltage : 5 V
· Number of Ranges : 4
· Simultaneous Sampling : Yes
· On-Board Memory : 5120 samples

12. Analog Output
· Channels : 2

13. Digital I/O
· Input-Only Channels : 30
· Output-Only Channels : 12
· Timing : Software
· Logic Levels : TTL
· Maximum Input Range : 0 V - 5V
· Maximum Output Range : 0 V - 3.3 V

14. Counter/Timers
· Counters : 2
· Max Source Frequency : 84 MHz
· Resolution : 12 bits
· Logic Levels : TTL
· Total DC output Current on all I/O lines : 130mA
15. Should be Capable :
· To determine Thermal Conductivity of Metal Bar
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	5.
	COMPUTER CONTROLLED - HEAT TRANSFER IN FORCED CONVECTION (With Data Logging Facility)
  
TECHNICAL SPECIFICATION :
1. Test section : Horizontal, externally heated
Diameter : 25-30 mm (approx.)
Length : 350-400 mm (approx.)
2. Blower : FHP of Standard make.
3. Heater : Nichrome Wire
4. Heating Control : Special arrangement to control heat input
5. Air Flow Measurement : Orificemeter with differential pressure transmitter
6. Control panel comprising of:
             Digital Voltmeter : 0-300 Volt.
             Digital Ammeter : 0-2 Amp.
             Variac : 0-230 V, 2 Amp
             Temperature Measurement : By Temperature
             transmitter,  Output 4-20 mA -6Nos.
With standard make On off switch, Mains Indicator etc
7. An ENGLISH instruction manual consisting of experimental procedures, block diagram etc. should  be provided along with the Apparatus
8. The whole set-up should be well designed and arranged on a rigid structure painted with industrial PU Paint
9. Branded Desktop Computer with i5 processor, 4GB Ram, and UPS.
10. It Should be Capable :
· To determine average surface heat transfer coefficient for a pipe by forced convection.
· Comparison of heat transfer coefficient for different airflow rates and heat flow rates.
· To plot surface temperature distribution along the length of pipe
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	6.
	COMPUTER CONTROLLED - HEAT TRANSFER IN NATURAL CONVECTION (With Data Logging Facility)

TECHNICAL SPECIFICATION :
1. Test Section
Diameter : 35-40 mm (approx).
Length : 400-500 mm (approx).
2. Heater : Nichrome Wire
3. Heating Control : Special arrangement to control heat input
4. Control panel comprising of:
Digital Voltmeter : 0-300 Volt.
Digital Ammeter : 0-2 Amp.
Variac : 0-230 V, 2 Amp.
5. Temperature Measurement : By 
Temperature transmitter, Output 4-20 mA -8Nos.
a. With standard make On/Off switch, Mains Indicator etc
6. MS Duct to accommodate the assembly with front window of Acrylic.
7. An ENGLISH instruction manual consisting of experimental procedures, block diagram etc. 
should be provided along with the Apparatus
8. The whole set-up should be well designed and arranged on a rigid structure painted with industrial PU Paint
9. Branded Desktop Computer with i5 processor, 4GB Ram, and UPS
10. It Should be Capable :
· To determine average heat transfer coefficient under natural convection
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	7.
	COMPUTER CONTROLLED – STEFAN BOLTZMANN'S APPARATUS (With Data Logging Facility)

TECHNICAL SPECIFICATION :

1. Hemisphere : Dia.- 150-200 mm (approx.) made of Copper
2. Jacket : Dia. 200-300 mm (approx.) made of Stainless Steel
3. Test Disc Size : 20 mm Dia. x 1.5-mm thickness made of Copper
4. Water Tank : Stainless steel 12 Ltrs. cap.
5. Heater : Nichrome wire immersion heater
6. Heating control : Special arrangement to control heat input
7. Control panel comprising of:
8. Digital Temp. Controller : PID Controller, 0-199.9°C  (for water tank)
9. Temperature Measurement : By Temperature  transmitter, Output 4-20 mA -2Nos.
With standard make on/off switch, Mains Indicator etc
10. An ENGLISH instruction manual consisting of experimental procedures, block diagram etc. should  be provided along with the Apparatus
11. The whole set-up should be well designed and arranged on a rigid structure painted with industrial PU Paint.
12. Branded Desktop Computer with i5 processor, 4GB Ram, and UPS
13. It Should be Capable :
· To Determine the Stefan Boltzmann constant and study the effect of hemisphere temperature on it
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	8.
		Computerized Single Cylinder Optical Research Engine Test Bed (Gasoline) with Turbo Air charging and EGR System 

Single Cylinder Optical Access Research Engine Specification
1. Capacity : Above 400cc
2. Compression Ratio : variable 8:1 to 14:1
3. Engine Speed : 800-1500 rpm
4. Number of Cylinders : Two Cylinder(one Cylinder with optical access) 
5. Valve train : 4 valves – (VVT Exhaust) independently change inlet and exhaust 
valve timing, Overhead Cam Shaft.
6. Intake Valves : 30 Sets of non-rotatable modified self-contained intake swirl valves 
should be provided with the engine. 
7. Fuel System: MPFI Open loop and(GDI open loop System with the ability to change
the start of injection, injection duration, injection pressure and multiple injection like 
pilot1, pilot2, main and post injection. Changing of injection parameters should be 
controlled from the computer)
8. Fuel Type : Gasoline
9. Ignition System : Spark ignition with variable timing, controlled from computer
10. Spark Plug : One per Cylinder
11. Power : 3-5HP
12. Lubrication : Forced 
13. Starting  : Electric start
14. Sapphire Window : 15mm x 45mm (Three Sides)
15. Transparent Synthetic quartz window on Piston : 25mm Diameter
16. Engine Aspiration : Single Cylinder Optical Access Research Engine should have the
 ability to run on both natural and turbo charged mode. The test rig should be provided 
with turbo air charging and air preheating heating unit. The turbo air charging and air 
preheating heating unit should have the facility to change the air flow and temperature 
with respective measuring instruments.  
17. EGR System  : A standalone EGR system with facility to electronically change the
 percentage of EGR to the Engine. The EGR system should be provided with the necessary
 measuring instruments.
18. Dynamometer : The Engine Should be coupled with 5 HP Eddy Current Dynamometer
19. Branded Desktop Computer with i5 processor, 4GB Ram, UPS and Laser Printer.
20. Data Acquisition System, Sensors, Controls and Software: 
Sensors
a. Engine Combustion Pressure Sensor : Piezeo-electric 0-100 Bar
b. Crank angle : Rotary 360 PPR
c. Air Measurement : DP Sensor
d. Fuel Measurement : Optical constant volume, fully automatic
e. Speed : Encoder
f. Dynamometer Load : Strain Gauge Loadcell
g. Intake Air temperature Sensor
h. Exhaust Air temperature
i. Intake and exhaust camshaft encoder.
j. EGR Flow sensors
k. Flow and Temperature Sensors for Turbo Air charging unit.
l. Data Acquisition System : High Speed DAC with 1 mega samples/sec
m. Controls : Fuel injection System with controls
n. Software : Engine Combustion Analysis and performance Software, Fuel injection and control software
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	9.
	HEAT CONDUCTION GASES & LIQUIDS
C
TECHNICAL SPECIFICATION :

1. Heat exchanger
- effective heat transfer area: 1500cm²
- mean effective diameter: 39,6mm
- gap width: 0,4mm
2. Heater
- max. power consumption 160W
- switch-off: at 95°C
3. Measuring ranges
- temperature: 0...100°C
- power: 0...600W
4. It Should be Capable of :
· steady-state heat conduction in gases and liquids
· determination of thermal conductivities k of various fluids at different temperature
5. Branded Desktop Computer with i5 processor, 4GB Ram, UPS and Laser Printer.
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