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Thermal Design of Cryogenic Compressor with Strategies for

Keeping Performance of Micro-vibration Isolation System
Hyun-Ung Oh* Kyung-Joo Lee* Suk-Yong Jeong* and Somin Shin*

ABSTRACT

Spaceborne pulse tube-type cryogenic

compressors  are

widely used for space

applications. To guarantee cooling performance of the compressor, mission life time and
micor-vibration stability, suitable thermal control of compressor is required. Micro-vibration

of the compressor is the one of the sources to degrade the pointing performance of
observation satellite. In the present work, on-orbit thermal design of compressor in order
not to degrade the performance of micro-vibration isolation system keeping the thermal
control performance has been proposed and investigated through thermo-mechanical

analysis.
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Table 1. Summary for Design Target

Target
ftems Values
Target temperature for thermal control <35°C
Temperature gradient on the compressor <3°C
when 1 heat pipe is failed -
Thermal deformation of heat pipe <0.5mm
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Fig. 1. Vibration Output of Pulse Tube and
Stirling Type Compressor[3]
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Fig. 2. Configuration of Pulse Tube-type
Compressor Assembly
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(b) (b)

Fig. 7. Temperature Distribution on the
Compressor, Horizontal Configuration
((a): without failure, (b): with failure)

Fig. 8. Temperature Distribution on the
Compressor, Vertical Configuration
((a): without failure, (b): with failure)
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Table 2. 9mm Heat Pipe Specification

Specification 9mm heat pipe
Hot# Cold =zlcl|lre] A& < A4z Type Fixed conductance axial groove
%719 ooy 2=z zudyS el Working fluid NH3 (99.99%)
Ao HEgd dEGAE EdRd HFS AT No. of grooves 20
dFE MM EZRE =&H EAXE FHL&3 Outer diameter 9 mm
gom, dsfHr FE7]e exulRe 35°C o] Inner diameter 6.70 mm
3 @7z Wit 4°c2 mEeg. 18w Conduct.ivity 2.58 W/m-k
571 dajae g8 AR dad AL /W e 20°C/55°C
£ o] &3l¥ o™, GMM(Geometric Mathematical
Model)2 Thermal Desktop [5]&Z F+33}%1L, o oy e
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618 A8ar. A4 ARLRE B Lo | |
A AR k57 SAAE 457 9 s, o
5y B AHE 445 A% BE HELE ’ ’
(350C O]E‘]') TOTX]% ‘CHSH E]'%?:}% ‘/}F/P{H‘:} Xﬂ 7300 A jﬁ
2olM ] 578 ere ALs&2xd st setenan
of of 12°Ce] vilo] QlomE HeEgREMA Fig. 9. Configuration of the Optimized

o] A= H&3A &3htt. Radiator(unit: mm)
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Fig. 11. On-Orbit Thermal Analysis Results

for Compressor Assembly ((a)Hot
Case, (b)Cold Case)
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