S A A 25t (26°E" S) N3ILEY 173

CFD2E 1|

SEARS "HAA Ade AT Adke-E g AA

71 X

=3
a0 s &,

L

CONCEPTUAL DESIGN BY APPLIED COMPUTATIONAL ENGINEERING FOR THE MOON EXPLORER
PAYLOAD DEVELOPMENT

Jung-Hoon Kim, Hyoung Yoll Jun, Gwanghyeok Ju, and Byoungsoo Kim

Nowadays, SELENE-2 is under development for the moon explorer rover in Japan. AXS(Active X-ray
Spectrometer) sensor development among the candidated payloads will be on going by the world-wide co-operation.
The thermal design, analysis and test will be specially performed by Korean institutes. CFD techniques are used for
the conceptual design and analysis. Thin-shell plate meshes being applied by Monte-Carlo Ray Tracing Method are
generated for the thermal radiation analysis. Lumped capacity model is employed for the thermal conduction
simulation of the AXS payload itself. Various shapes of the payload configuration with thermal boundary conditions
are proposed and selected on the purpose of the analysis of the initial design. The results of the analysis are
supposed to be used as the baseline for the further detailed design of the AXS payload in the future.

Keywords: AAH-] 9 8KCFD), SELENE-2(7}0F-2), AXS(5& XA #337]), Thermal Analysis(€314), Monte-Carlo
Ray Tracing Method(ZHZIEZ FA F4%)
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Fig. 1 Conceptual schematic of AXS
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Fig. 2 Conceptual geometry mesh model of AXS

Table 1. Optical properties of AXS surface finishing

50‘200 1500 1800 2100 000 300 600 8500 1200
Surface finishing UV absorptivity IR emissivity LT
Black paint 0.95 0.9 Fig. 3 Lunar surface temperatures along the latitude
White paint 0.25 0.81
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(a) Hot case result
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(b) Cold case result

Fig. 4 Initial predicted temperature contours of AXS canister
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Fig. 5 AXS thermal model update for hot case
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Fig. 6 AXS thermal model (option-1)
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Fig. 7 AXS thermal model (option-2)
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Fig. 8 AXS thermal model (option-3)
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Fig. 9 AXS thermal model (option-4)
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Fig. 10 AXS internal view without housing

Table 3. Heat dissipation of AXS

Components Dissipation(W)
SDD and DDD 0.15
XG (2ea simultaneous operation) 1.9
Peltier of SDD package 25
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(a) Option-1
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(c) Option-3

Fig. 11 Temperature contour results with respect to each option
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