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1. Introduction

DES Document # 413 describes a previous thermal analysis of the focal plate subjected to a range of boundary conditions.  This paper is a follow up on that analysis and examines the temperature and deflections of the focal plate when cooled from copper cooling blocks around the outer circumference of the focal plate rather than by the copper braid assembly that made contact with the underside of the focal plate.  

2. Description of Analysis

A detailed finite element model of the focal plate assembly was created.  The geometry used is shown in Figure 1.  The model consisted of the focal plate, bi-pod supports and support ring.  Twelve copper blocks that were 1” cubes were arranged evenly around the focal plate.  The outer surface of the copper blocks had a temperature of -100C.  Additional boundary conditions used in all of the analysis were the following:

· Radiation heat transfer from the front surface of the focal plate to the C5 lens.  An emissivity of 0.85 was used and an ambient temperature of 263K (based on earlier thermal analysis)

· The support ring was set to a temperature of 22C

· The supporting ring for the bipods was rigidly fixed in place

· The bottom of the copper braids were set to a temperature of -120C
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Figure 1 – Geometry of Model

3. Results of Analysis

Figures 2 and 3 below show the temperature distribution in the focal plate and the Z (axial) deformation of the plate.  The temperature of the focal plate varies in the radial direction by nearly 3C.  The focal plate has a greater temperature variation than when the cooling was from the bottom surface (see DES Doc# 413) when the temperature variation within the plate is less than 1C.  The axial (Z) deformation of the plate is 0.23mm which is approximately the same as the deformation in the focal plate when cooled from the bottom surface and with the copper braids not restrained.
4. Conclusion

Radial cooling of the focal plate does not have a significant impact on the deformation of the focal plate.  The only major impact of changing to radial cooling is on the temperature variation within the focal plate which increases.  

[image: image2.jpg]Temperature
“c

Max: 225264001
Mins -1.0002+002
2007/5{17 16:06

2522
57,000
-57.200
57,400
-o7.600
57,800
58,000
58,200
5,400
58,600
58,500
99,000
93,200
93,400
99,600
59,500
-100.000

000 150.00 300,00 (mm)
S e

75.00 22500




Figure 2 -- Temperature Distribution with Radial Cooling
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Figure 3 – Axial Deformation with Radial Cooling

