NASA Langley Research Center (LaRC) needs two (2) complete graphite-heater-based heating systems for existing vacuum chambers in two (2) buildings at LaRC (one system per vacuum chamber), including heater elements, water-cooled power feed throughs, cooling water feed throughs, and the Power supplies. 
The vacuum chamber in the first building is 5 feet in diameter and 5 feet long, while the vacuum chamber in the second building is a stainless steel bell jar 3 feet in diameter and 2 feet high. 

1. Contractor shall design, fabricate, and deliver all the necessary components for operating complete graphite-based heating systems in the two vacuum chambers.   This shall include, but not be limited to, the following:

a. Heater assembly:

i. 16 inch by 16 inch graphite heater capable of operating up to 3500(F in inert gaseous nitrogen environment for one sided heating of test specimen; 
ii. Each heater shall be installed on a nickel plated water-cooled copper plate using specially designed hangers; 
iii. Appropriate insulation, 2 inches or more thick, that can withstand temperatures as high as 3500(F in nitrogen environment, shall be used between the graphite heater and the water-cooled copper plate to minimize heat losses from the graphite heater to the water cooled plate;
iv. The overall heater unit assembly shall be in horizontal position, with the water-cooled plate on top, insulation below the water cooled plate, and the graphite heater below the insulation; 

v. The bottom of the insulation should be covered with Graphoil sheet, or an appropriate alternative, and a gap of at least 0.25 inch shall be maintained between the Graphoil (or appropriate alternative) sheet and the graphite heater.  The Graphoil sheet, or appropriate alternative, shall be used for reflecting away radiant energy from the top of graphite heater; and  

vi. The overall heater assembly shall be equipped with specially designed hangers to allow suspension of the heater assembly from existing or standard vacuum chamber hardware.  
b. Water-cooled power cables for connecting heater to the power supply.  
c. Water-cooled power feed through terminals for each heater.  
d. Water-cooled power feed throughs for connecting the heater assembly to the water-cooled power feed through terminals, and necessary feed through mounting plates.  The water-cooled power feed throughs shall be able to handle the very high currents required to operate the graphite heaters.  
e. Cooling water feed throughs for each heater. 
f. The power and fluid feed throughs shall be custom designed to fit existing vacuum chamber dimensions.  
g. All power and water feed throughs for the 5-foot by 5-foot chamber need to be mounted in a contractor supplied flat disk of approximately 11 inch diameter by 1 inch thick.  The Government will provide the exact dimensions to the contractor upon award.  No “O” ring seal is required; the “O” ring is on the chamber.  When mounted on the chamber this disk shall have a usable aperture of 10 inches.

h. All power and water feed throughs for the 3-foot by 2-foot bell jar need to be mounted on contractor supplied conflate flanges of approximately 2.5 inch diameter.  Exact dimensions will be provided to the contract awardee.  

i. 50 KVA power supply/transformer, 480/3/60, NEMA enclosure, circuit breaker with rotary handle actuator, contactor, fuse, phase angle SCR, amp meters, voltmeters.  

i. The power supply/transformer shall be capable of transforming the laboratory supplied 480 V, 3 phase, 60 amp power to 3 –phase  high current and low voltage power required for operating the graphite heater;
ii. The power supply/transformer shall be capable of providing sufficient power to the heater to heat it up from room temperature to 3000(F in 20 minutes or less;
iii. The two provided power supply/transformer units shall be portable/interchangeable so that they may be moved and used at either chamber; and
iv. The power supply/transformer SCR units shall be equipped with typical 4-20 milliamp control input in order to allow PC-based control of power.  PC will be supplied by NASA.
2. Contractor may make a site visit to NASA LaRC before submitting quote, to evaluate hardware requirements for feed throughs, heater assembly installation/suspension in vacuum chambers, power cable lengths.  A site visit is scheduled and promulgated in the solicitation and site visits can also be arranged through the project Technical Monitor, Kamran Daryabeigi, 757-864-4745, kamran.daryabeigi-1@nasa.gov
3. Six weeks prior to scheduled delivery of the complete system to LaRC, contractor shall provide dimensions of the power/supply transformer unit, so NASA Langley personnel can determine optimum location for the power/supply transformer in relation to vacuum chamber feed throughs.  This information about location will help contractor determine length of cables/hardware.  
4. Six weeks prior to scheduled delivery of the complete systems to LaRC, contractor shall provide design, size specifications and layout of the heating systems so that LaRC can coordinate and arrange hook up of water, power and any other systems necessary for operation of the heating systems.  At delivery, the contractor shall assemble components, perform initial set-up and start-up, and perform the operational testing of the systems.  
5. The contractor shall provide two sets of instructions manuals and systems drawings for the overall heating system, and its major components.  
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