Specifications for A/L HX EDU composite housing parts
Various polymer matrix composite (PMC) housing parts shall be fabricated for the composite Air/Liquid Heat Exchanger (HX) Engineering Development Unit (EDU) for the Advanced Thermal Controls Project under the Exploration technology Development Program (ETDP) in collaboration with NASA-JSC.  The objective of the overall project was to develop light weight, high efficiency A/L HX and to demonstrate its feasibility for various space exploration thermal management applications including Orion CEV, Altair, and Lunar Surface Systems.  The parts will be consisted of (1) inlet plenum, one unit, (2) outlet plenum, one unit, (3) U-channel casings, top and bottom, one unit each, and (4) U-channel side casings, left and right, one unit each as indicated in Appendix A.   The parts will be made of a commercially available carbon fiber reinforced epoxy based composite, e.g., 200°F cured toughened epoxy with T700 carbon fiber fabric or equivalent.  The composite prepreg tapes will be supplied by NASA-GRC.  
The composite housing parts shall be fabricated and supplied with the following specifications:

· All composite parts shall be free of visible defects. The class ‘A’ finish is not required but smooth surface.
· All composite parts shall not leak air through up to 20 psig internal pressure, but air leak rates less than 1 psig/hour at 20 psig internal pressure are acceptable.
· General configurations and dimensions of the parts shall be made to fit properly to the core unit which is 16.5" wide × 9.8" high × 7" deep in dimensions from the front view as shown in Appendix A.
· In all composite parts, all corners shall be properly rounded, but less than 1/16 inch radius. 

· The overall dimensions of each composite parts shall conform to the schematic drawing in Appendix A in general, but the final dimensions will be specified when the contract is awarded.

· Dimension and flatness tolerance of the flanges in all parts shall be ± 0.025 inch and 0.005 inch per inch, respectively.
· Dimension and flatness tolerance of the casings including part (3) & (4) shall be ± 0.025 inch and 0.005 inch per inch, respectively while dimensional tolerance of plenum bodies except flanges shall be ± 0.05 inch.

· In the cases of both inlet and outlet plenums, the sloped contours indicated by dotted lines in both Appendix B and C shall be followed for the final configuration unless there are major increases in cost or delivery time. 

· In both plenums, the flanges and main body shall be molded as one piece.  The flanges and immediately adjacent body section up to 1 – 1.5 inch wide along the flanges shall be continuous and 1/8 inch thick while the rest of the body shall be 1/16 inch thick.
·  Dimensions of the main opening in the inlet plenum shall be 15.5 inch × 9 inch, depth of the plenum shall be 2 inch, and width of its flanges shall be 1.5 inch.
· Dimensions of the main opening in the outlet plenum shall be 16 inch × 9.3 inch, depth of the plenum shall be 5 inch, and width of its flanges shall be 1.25 inch and 1.35 inch.

· Circular holes on plenum body will be machined prior to assembly, thus the plenums shall be fabricated without holes.
· All U-channel casings shall be fabricated individually as a separate unit.
· The U-Channel casings on top and bottom of the core will be identical in shape and dimensions (16.5 inch × 7 inch with 1.0 inch leg length) and shall be 1/8 inch thick uniform

· The U-Channel side casings on right and left of the core will be identical in shape and dimensions (9.8 inch × 7 inch with 1.0 inch leg length) and shall be 1/8 inch thick uniform.  
· The composite parts can be fabricated by any available composite processes, but preferably with hand lay-up on tooling and autoclave cure process.  The lay-up configuration and cure conditions shall be optimized.

Any interested bidder shall be eligible for handling an export controlled information and shall be able to sign a non-disclosure agreement on any proprietary information.  Note that drawings in Appendices are not in scale.
Appendix A
[image: image1.emf]Composite A/L HX EDU

(4) PMC Air outlet plenum:              

16" × 9.3" × 5" base dimensions  

with 18.5" × 12" flange , 1/8" th

(molded to one piece)

All corners shall be 

rounded as dotted lines

(3) U-Channel PMC casing:         

16.5" × 7" × 1" D, 1/8" th (top 

and bottom, both adhesively 

bonded and mechanically 

fastened to plenums)

(1) PMC Air inlet plenum:                     

15.5" × 9" × 2" base dimensions 

with 18.5" × 12" flange, 1/8" th

(molded to one piece)

(4) U-Channel PMC side casing: 

9.8" H × 7" W × 1" D, 1/8" th

(left and right, both adhesively 

bonded and mechanically 

fastened to plenums)

Core (inside):  

16.5" × 9.8" × 7" 


Appendix B

[image: image2.emf]Top view, cross-section

8-ply, ~ 1/8" thick

~ 1/8" thick

Side PMC casing;    

8-ply, ~ 1/8" thick

PMC housing, air in-let plenum    

4-ply, ~ 1/16" thick

Side PMC casing;       

8-ply, ~ 1/8" thick

Gasket,     

~ 1/8" thick

PMC housing,                  

air out-let plenum                

~ 1/16" thick

Adhesive, sealant

Dotted line:  sloped contour

Core


Appendix C

[image: image3.emf]Side view, cross-section

8-ply, ~ 1/8" thick

Top PMC casing; ~ 1/8" thick

PMC housing, 

air in-let plenum     

~ 1/16" thick

Bottom PMC casing; 

~ 1/8" thick

Gasket, ~ 1/8" thick

PMC housing, air out-let 

plenum; ~ 1/16" thick

Adhesive, sealant

~ 1/8" thick

Core

Dotted line:  sloped contour 










































































































































































