Thermal simulations of test set-up 10-01-12

Two models were used to represent the test set-up in use at GSI. One was a simplified version of the set-up and the other was a slightly more accurate model. 
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Figure 1: The simplified model used in simulations. In the results, this is referred to as the simple model. The pipes on either side are about 1m (one meter) in length. The line part of the way along both sections is approximately 30cm (thirty centimetres) away from the central flanges. This is the dividing line, on the UHV side only, for the two heating values used in the simulations. Free convection to environment was allowed on all non-heated surfaces. Inside both sections, radiation with view factor was used. 

[image: image2.jpg]



Figure 2: This is the more accurate model that was used in the simulation. This is referred to as the accurate model in the results. The straight pipe, on the left in the picture, is the UHV side, and the cross section, on the right, is on the normal vacuum side. The straight pipe is heated in two sections, the line approximately 30cm away from the central flanges, marks the division between these sections. Closer to the flanges, and the DSSD, the maximum temperature used was 240oC. Further away, the maximum temperature did not exceed 150oC. Free convection to the environment was allowed on all non-heated surfaces. Inside both sections, radiation with view factor was used. 

In both cases, some materials were used in the simulations that differ from the actual materials used in the real situation. In both cases, the DSSD and the board on which it is mounted are both set to aluminium. The vacuum chambers and all bolts are all consider to be made of stainless steel. The rings used to clamp the DSSD plate in place is set as copper. 

In both simulations, the heating used was a fixed temperature. In both cases, the heating was split into two parts, one of which was hotter than the other. The part closest to the centre and the DSSD, which extended about 30 cm out from the flange, had the highest temperature and reached 240oC at the maximum. Further out, a maximum temperature of 150oC was used, however when the heater temperature was lower than this value, this was also reduced. For example, for the simulation at 100oC, both heating jackets were set to 100oC. 
Two temperatures were recorded for each heater temperature and each model. The temperature of the plate surrounding the DSSD, approximately half way between the flange and the DSSD itself and the temperature in the centre of the DSSD. 
 SHAPE  \* MERGEFORMAT 



	Maximum heater temperature C
	Accurate model, plate temperature C
	Accurate model, DSSD temperature C
	Simple model, plate temperature C
	Simple model, DSSD temperature C

	50
	47.5
	47
	44.8
	45.3

	100
	90
	92
	86
	84

	150
	136
	133
	125
	122

	200
	166
	160
	150
	144

	240
	191
	181
	171
	162
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