Date: Fri, 07 Mar 2008 14:49:58 -0800

From: Bill Miller <bill.miller@allcomp.net>

To: MGGilchriese@lbl.gov

Subject: Thermal Update

Parts/Attachments:

   1.1   OK      32 lines  Text

   1.2 Shown   ~105 lines  Text

   2     OK     423 KB     Application

----------------------------------------

Gil, I have attached results from three solutions.  The first one is with NE Nastran using adhesives layers

0.3mm thick, but with the K modified to account for the increased thickness  (5.9w/mK (thickness), 0.17, 0.17

planar).  The second solution is from CFDesign with the thick layers but uniform K (5.9).  This figure was

recently sent to you.  The last one is from CFDesign using 2mil adhesive interface shell elements, which has

caused some problem in the past.  However, the result of this solution matches the first one very close.  This

was a figure sent you some time back, where I was worried about the result of the interface shell elements. 

The thermal conductivity of the foam is 10W/mK and the heating on the chip surfaces is 0.6W/cm2.

I believe this completes the picture on this foam structure from a thermal standpoint.

Date: Fri, 07 Mar 2008 16:15:24 -0700

From: Bill Miller <bill.miller@allcomp.net>

To: Murdock Gilchriese <MGGilchriese@lbl.gov>

Subject: Re: Thermal Update

By increasing the thickness to 0.3mm from 0.002in I had to increase the thermal conductivity to offset this effect.

However, in the plane of the adhesive I had to reduce the thermal conductivity because of the thickness. From a planar

standpoint it would be too conductive.

Does this help?
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NASTRAN Solutions with adhesives for the chips and cooling tubes using 3D conductivity to account for large thickness, 0.3mm thick layer with 5.9W/mK through thickness and 0.17W/mK in plane.  Minimum differential T from sensor to cooling tube inner wall  is 10.64˚C.
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CFDesign solution without benefit of controlling the adhesive conductivity, 0.3mm adhesive layer set to 5.9W/mK all three directions.  Minimum differential T from sensor to cooling tube inner wall is 9.69˚C.
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CFdesign with interface resistance of 0.002in and adhesive K=1W/mK beneath chips and around tubes.  Minimum differential T from sensor to cooling tube inner wall is 10.25˚C.

