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Experimental Vacuum Chamber for the Propulsion Research Laboratory (PRL) – NASA, Marshall Space Flight Center

Statement of Work – Specifications

1.) Vacuum Chamber with 108” OD, with approximate total length of 260” (barrel section with domes).  Chamber shall support a pressure of 15 psi absolute when evacuated and shall be able to be pressurized to 2 psi above atmosphere.  Chamber shall be compatible with operation to 10-8 Torr or lower.

2.) All chamber components to be made of type 304 stainless steel.  Interior finish: #4 polish (grained).   Exterior finish: glass bead blasted (or 180 grit brushed).

3.) Chamber shall consist of 3 sub-assemblies:

a.) Cylinder: 216” long, 108” OD.  Wall thickness to be determined by structural requirements.  Thickness and OD of end flanges to be determined by structural requirements and practical considerations (i.e. bolt clearances, etc.). 

b.) End Caps (2x): End caps to have thickness and radius of curvature determined by structural requirements.  Double dovetail design for O-ring grooves or dovetail o-ring keepers for retention.

4.) The chamber shall include a steel support structure for mounting tank on to the floor; structure shall distribute weight under 350 lb/ft2 empty or 900 lb/ft2 fully loaded with 10 tons (test article). The structure shall hold the chamber 30 inches above the floor (as measured from the floor to the outer surface of the cylindrical section.  The support structure shall have four to five foot-pads (area to be determined by structural requirements) with through-holes at various locations for bolting to the floor.  Carbon or Stainless steel with non-stainless-steel components to be painted with an epoxy paint.

5.) Chamber shall be supplied with hand operated clamping system on hinged end of the cylinder to draw down and secure end cover.  The other dome end shall be bolted to the cylinder section.  Hinge system shall be able to support full weight of chamber dome in all positions between closed and full open.

6.) Chamber shall have the following ports (see figures 1, 2, 3, and 4 for approximate placement):

Cyropump flange type a (3x): ASA20 flanges with a 27.5” OD and 21.25” ID.   
Flange type b (2x): ASA16 grooved ports (21” flange OD, 16” nominal port ID) Port shall freely support a 1-ton load.

Flange type c (5x): ASA12 grooved ports (16” flange OD, 12” nominal port ID).  Port shall freely support a 1-ton load. 

Turbopump Flange type d (2x): ISO 250-F flange. Port shall freely support a 0.5-ton load. 

Flange type e (4x): ASA10 grooved ports (13.5” flange OD, 10” nominal port ID).  Port shall freely support a 0.5-ton load. 

Flange type f (11x): ASA11B grooved ports (11” flange OD, 8” nominal port ID. Port shall freely support a 0.5-ton load.

Overall length of ports to be determined by structural requirements and practical considerations.  All ASA and ports shall be grooved for standard o-rings with capture grooves for o-ring retention.  

7.) Cylindrical section shall have rails welded to the inner wall for supporting experimental/test articles inside vacuum chamber.  Rails shall consist of angle beams at 4 locations (two top and two bottom), as shown in Figure 3.  Rails shall be 6” by 4” by 3/8” thick and shall have threaded holes for ½”-13 bolts located at 6” intervals along top and side surfaces.  Rails shall be continuous along entire length of chamber.

8.) Chamber shall support a 0.5 MW uniformly distributed heat load to the walls, with a temperature rise not more than 50( C.  Only the cylindrical portion of the chamber shall be water cooled with traces (3” wide and ½” high) at approximate 10 to 12 inch spacing and grouped as necessary.  Water flow shall begin at the bottom of chamber and exit at the top.

9.) Chamber cylindrical section and each end dome shall be equipped with lifting eyes. Lifting hooks shall be placed to balanced the load, allowing the end domes to be lifted in upright orientation for assembly (if they are removed from cylindrical section).

10.) Blanking flanges for all ports except for the glass viewports.  Glass viewports for 1xASA10 port, 2xASA12 ports, and 2xASA16 ports shall be supplied.  All o-rings shall be viton.

11.) All tolerances: ( 3/16” linear, ( 1.0( angular

12.) Vendor shall supply a complete set of the following documentation for review and approval as necessary prior to manufacture:

· Engineering drawings

· Floor layout drawing and loading data

· Structural calculations

· Thermal calculations

· Deflection calculations

13.) Unless otherwise shown on the drawings or specified in this statement of work, the tank shall be designed and fabricated in accordance with the applicable rules of Section VIII and Section IX of the ASME Boiler and Pressure Vessel Code latest edition, but not code welded or code stamped.

14.) Chamber shall be vacuum washed as follows: high pressure spray and steam washed with approved vacuum degreaser followed with two rinse cycles of water only; hand wiped with alcohol before final assembly.

15.) All port blanks shall be cleaned before final leak check and not removed before shipping.

16.) Chamber (with valves) shall be leak checked with a vacuum industry standard helium mass-spectrometer before shipment; leak rate shall be no greater than 1x10-9 scc/second G He.

17.) Outside of chamber shall be cleaned of all debris, especially that due to external bead-blasting.

18.) Chamber shall be wrapped in plastic wrap and tarped during transportation.

19.) The following documentation shall be supplied with the chamber:

· Spare parts list (with costs)

· Leak check certificates

· QC inspection documents
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Figure 1 Chamber Front View
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Figure 2 End View (Hinge End)                      
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Figure 3 Interior View (Rails)
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Figure 4 Chamber Rear View
