Introduction
This requirement is for the performance, design, fabrication, inspection and test, delivery, and acceptance of an aluminum vessel intended to fit inside an existing vacuum chamber at NASA’s Goddard Space Flight Center (GSFC). The aluminum vessel will become an integral part of the thermal vacuum chamber when used for cryogenic thermal cycling.
General Description of the Aluminum Vessel Assembly:
The vessel consists of a cylindrical aluminum chamber and two flat circular aluminum base plates or the vessel can have a domed or flat top. The domed top or flat option only requires one base plate. This vessel is cooled to cryogenic temperatures with a closed loop helium refrigerator to support thermal cycling of components from ambient down to <20Kelvin in a helium exchange gas environment. The chamber and the vessel are evacuated to less than 100millitorr and then the vessel is purged with gaseous helium to 250 torr absolute pressure. Liquid nitrogen cooling of the vessel is also implemented to speed the initial cool down. These liquid nitrogen supply lines are purged and evacuated after the vessel average temperature is below 100K. The vendor will supply the vessel, base plate(s) and blank flanges as described in this specification. See figure 1 for a schematic of the vessel in the chamber, and its base plate with feed through penetrations.
Scope of the Contract:

This specification covers the supply of materials, manufacturing, cleaning, inspection, testing and delivery of the vessel, base plate(s) and blank flanges.
Once the contract has been placed and prior to fabrication, a comprehensive drawing package must be generated by the supplier for review and approval by GSFC. GSFC must make a reasonable effort to approve or comment on the design within one week. After written approval from GSFC, any changes to the design and specifications must not be allowed without the written permission of GSFC.  
Deliverables:

The following items shall be delivered to GSFC in Greenbelt MD, including a time schedule for the following activities based on the award date of this contract.
	Deliverable
	From Date of Award

	A complete set of the manufacturing drawings of the vessel in electronic format (CAD) such as AutoCad, or Pro Engineer
	Three weeks

	ASME code calculations verifying that the vessel meets the pressure specification
	Three weeks

	A complete set of cleaning and testing procedures to be approved in writing by GSFC
	Four weeks

	A complete set of material certificates and acceptance test reports including vacuum, leak tests and pressure tests
	Eight weeks

	The vessel, base plate(s), and blank flanges as defined in this specification
	Eight weeks

	A final inspection report detailing equipment pieces 
	Eight weeks


Acceptance of the Aluminum Vessel Assembly:
1. Acceptance of the vacuum vessel must only be given when it has met the full requirements of this specification. If during fabrication or testing, a failure or fault is discovered, the contractor must document the failure; submit a proposal for correcting the fault or failure to GSFC for evaluation. Written approval from GSFC must be required before corrective action is taken.
2. GSFC must notify the contractor that the acceptance tests are acceptable and requests that the chamber be dispatched to GSFC.

3. In accordance with FAR part 52.213-4 (d) which is herby incorporated by reference. 
Design:
Vessel, Base Plate and Blank Flanges Assembly


Maximum Design Working Pressure, 20 psia

Initial conditions, conditions in the vessel are:


Vessel Internal pressure, 760 torr air absolute (14.7 psia)


Vessel External Pressure, 1 x 10 -7 torr

Vessel Temperature, 290 K


Pre test, conditions in the vessel are: 



Vessel Internal pressure, 250 torr GHe absolute (4.8 psia)


Vessel External Pressure, 1 x 10 -7 torr

Vessel Temperature, 290 K

During cold operations, conditions in the vessel are: 



Vessel Internal pressure, 10 torr GHe absolute (0.2 psia)


Vessel External Pressure, 1 x 10 -7 torr

Vessel Temperature, 10 K

Liquid Nitrogen Cooling Lines

Maximum Design Working Pressure, 75 psig


Normal operating inlet design pressure, 10 psig
Transition rate for assembly with LN2 assist is 100K/hr.
The vessel should be designed to be temperature cycled from 290K to 10 K and back to 290K for a minimum of 1000 cycles.
Vendor’s Responsibilities

It is the vendor’s responsibility that the whole system meets all laws, regulations, and standards of good practice commonly accepted in the cryogenic industry. Design and fabrication drawings of the vessel and the base plate(s) must be performed in accordance with ASME section VIII division I and/or ASME B31.3 by the manufacturer based on this specifications in this document. 
Requirements:

Vessel:
1. The vessel shape must be cylindrical positioned vertical.
2. The vessel outside diameter must be 28 +/- 1/4" inches.

3. The vessel overall length must be 36 +/- 1/4 inches long including the base plate(s).

4. The bottom of the vessel must have a flange. The outside diameter of the flange must be 31 +0/-1/4 inches. The flange must have clearance holes, located to match the threaded inserts in the base plate 
5. The external part of the vessel must have aluminum tubing welded around the perimeter to allow LN2 to flow through and cool the vessel. The inlet and outlet of the tubing must be positioned near the bottom of the vessel and above the flange.
6. Both inlet and outlet fittings must be female #8 swagelok VCR.
7. The tubing must be helium leak tested to <=5 x10-9 std cc/sec and pressure tested to 75 psig.
8. For lifting the vessel, three eye hooks, between ¾” and 1” inner diameter must be positioned 120 degrees apart near the top but below the overall height of the vessel and be inside the 31” diameter flange.

Base plate: 
1. The base plate must be flat on the inside. 
2. The base plate flange must use non-locking SS threaded inserts located to match the clearance holes in the vessel flange.

3. The face of base plate end flange must have 2 grooves to accommodate different seals. The inner groove must have a standard full dovetail cross section to hold a ¼ inch diameter O-ring. The outer groove must be a standard groove to accommodate a 0.070 inch diameter indium wire seal between the threaded holes and the O-ring groove on the inside of the threaded holes. 

4. The external part of the base plate must have aluminum tubing welded to allow LN2 to flow through and cool the base plate. The inlet and outlet of the tubing must be positioned vertically, adjacent to the edge of the base plate.
5. Both inlet and outlet fittings must be female #8 swagelok VCR.

6. The tubing must be helium leak tested to <=5 x10-9 std cc/sec and pressure tested to 75 psig.

7. On the underside of the base plate at a location to be provided by GSFC once the contract is awarded, a cryo-cooler interface consisting of 12 tapped 10-32 blind holes, each using non-locking inserts must be required.
8. To support the base plate on top of an existing chamber platen, the base plate must have 3 tapped 3/8-24 threaded blind holes, using SS non-locking inserts located 120 degrees apart at a location to be specified by GSFC after the contract is awarded.
Base Plate, Circular Penetrations (Ports):
The location of the ports must be specified by the vendor and approved by GSFC after the contract is awarded. All bolt hole patterns must be the same as a standard Conflat flange for the respective size. All tapped blind holes must be drilled on the outside of the base plate around each of the respective ports to match the clearance holes of the respective flange. All tapped blind holes must have non-locking SS inserts.
1.
Four ports, 1.5” diameter, must be used to accommodate four 2.75” flanges.
2. 
One port, 2.5” diameter, must be used to accommodate one 4.5” flange. 
3.
Four ports, 4.0” diameter, must be used to accommodate four 6.0” flanges. 
Base Plate Blank Flanges: (Aluminum)
All blank flanges must be fabricated with a bolt pattern to match a standard Conflat flange for the respective size. A groove that is 0.070” wide must be machined on one side of the flange to be used to house the indium that must seal against the aluminum base plate.
1. Four 2.75” outer diameter flanges. 
2. One 4.5” outer diameter flange.

3. Four 6.0” outer diameter flanges.
Surface finishes:

1. All machined components must have a 32 micro-inch surface finish or better.

2. The internal surfaces of the vessel must be left natural.

3. The external surface of the vessel must be left natural.
Cleanliness:

1. All mechanical machining must exclude the use of heavy organic lubricants since there is a possibility that the lubricants may be trapped or retained in the surfaces after the operation is complete.
2. All machining coolants should be water soluble.
Inspection and Testing:

1. The vessel assembly must be vacuum tested and must be capable of maintaining 1 x 10-7 torr with a 3000 l/s pumping speed 
2. The vessel assembly must be helium leak tested and the leak rate must be <=5 x10-9 std cc/sec helium using the indium seal.
3. The vessel assembly must be pressurized to 1.5 x the maximum allowable pressure of 20 psia and must have a leak rate <=5 x10-9 std cc/sec helium using the indium seal.
Transport and Delivery:

1. FOB destination.
2. The vessel assembly must be shipped with 1 viton “O” ring seal between the vessel and the base plate.

Acronyms and symbols
GSFC

Goddard Space Flight Center

l/s

liters per second

“

inches

psig

pounds per square inch, gage pressure

psia

pounds per square inch, absolute pressure
std cc/sec
standard cubic centimeter per second
FOB

freight on board
GHe

gaseous helium
LN2

liquid nitrogen
SS

stainless steel
ASME

American Society of Mechanical Engineers
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ALUMINUM SHROUD

ALUMINUM BASE PLATE
WITH COOLING TUBES WITH FEEDTHROUGH HOLES




Figure 1, Concept of the vessel (aluminum shroud) and base plate (base plate does not show cooling lines)












