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Thermal design of solar simulation

xenon lamp array used in vacuum
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Abstract: In order to solve the problem of heat conduction of a solar simulation xenon lamp array used in a
vacuum tank, a special heat conduction mechanism for xenon lamps is designed by using a heat pipe technolo-
gy. The heat conduction ability of the cooling system is calculated, and the results indicate that the tempera-
ture change AT of liquid nitrogen cooling system is 2. 074 1 K, lower than a super cooling temperature of 4 K,
which points out that the liquid nitrogen cooling system can export the heat of solar simulation xenon lamp ar-

ray out from the vacuum tank. A heat conduction mechanism is designed, and the finite element analysis is
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used to carry out thermal simulation analysis. The thermal simulation analysis results show that the tempera-
tures for the anode and cathode of xenon lamp and the bulb of xenon lamp are about 100 °C and 655 °C, re-
spectively. Moreover, the temperatures of an optical integrator and mirror are both about 200 °C and the tem-

perature of an ellipsoidal mirror is about 135 °C, which meets the normal working conditions for a long period.

The results obtained prove that the thermal design is feasible and reasonable.
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Fig. 1  Flowchart of heat conduction
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Tab.1 Energy distribution of components
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Fig.2 Heat conduction performance of heat pipe
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Fig.3 Heat conduction mechanism of xenon lamp
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Fig.4 Thermal analysis model of solar simulation xenon

lamp
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Tab.2 Main calculation parameters

MRZRR BIEp(g/em’)  HHE (1 (kg - K))  SFREBA(W/ (m - K)) KEHBIECR o, KFZSER &,

AL 2.25 600 30 0.9 0.9
2| 8.9 377 386.4 0.9 0.9
UG 2 2.2 1 000 0.27 0.9 0.9
Er s 3.34 141.5 141 000 0.9 0.9
Far 2.3 788 1.3 0.94 0.94
# 9.59 255 138 0.9 0.9
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