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Development and Validation of Cryopanel Cooling System
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Abstract: A cooling system utilizing liquid helium to chill the cryopanel (800 mm x 700 mm dimensions) down to 4.2 K was
designed, implemented, and tested to verify the role of the cryopanel as a heat sink for the payload of a spacecraft inside the large
thermal vacuum chamber (effective dimensions : 8 m (@) x 10 m (L)) of KARI (Korea Aerospace Research Institute). Two LHe
(Liquid Helium) Dewars, one for the main supply and the other for refilling, were used to supply liquid helium or cold helium
gas into this cryopanel, and flow control for the target temperature of the cryopanel within requirements was done through fine
adjustment of the pressure inside the LHe Dewars. The return helium gas from the cryopanel was reused as a thermal barrier to
minimize the heat influx on the core liquid helium supply pipe. The test verified a cooling time of around three hours from the
ambient temperature to 40 K (combined standard uncertainty of 194 mK), the capacity for maintaining the cryopanel at
intermediate temperatures, and a 1 K uniformity over the entire cryopanel surface at around 40 K with 20 W cooling power.
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Fig. 1 Schematic of cryopanel cooling system
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Fig. 6 Temperature sensors and heater on cryopanel
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Fig. 7 Cooling down of cryopanel with LHe supply
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Fig. 8 Temperature control with 20 W heat load
Dewar W9 ¢t8 W32 Qste] FAud
T 40 K ©)3hu=194 mK)e] 2% §A2AL vE
s}t (Fig. 9)

SAIER] AAdF Faol THHI
7 7

o) &
Folxl v WRE Ay 7ste AFE7~%
stal o'l AgiAog 2o Lwo] siAvl 4
—_L
1S

TaE dAAF] BF FAHLI G WPzt
AFEEY FHF d2o g wrEE oldHel AS-
of Hadt AAAFHFS AA A3}k oF 19 2 EHQ
Sla = 70 BB A oF

27%9 Al2=¥ a&S 7t
olelo] wj L G| x
ZAA MBS F3 w7y

T

Fig. 9 Temperature fluctuation during LHe refill
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Fig. 10 Temperature fluctuation during LHe refill
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