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Abstract

applied in spacecraft, and these propulsion systems should undergo experimental verification in ground test

Electric propulsion technology using inert gases such as Xe/Kr as propellant has been increasingly

facilities. In these facilities, dedicated xenon pumps/krypton pumps demonstrate significant advantages over
conventional vacuum generating equipment, including higher pumping speed and superior ultimate vacuum levels.
This paper investigates the pumping speed, thermal load, and cooling processes of xenon/krypton pumps through
theoretical analysis and CFD numerical simulations, discussing the impacts of cold plate geometry, material
selection, and the growth of xenon ice and krypton ice on vacuum pump performance. Additionally, a test system
was established to measure the pumping speed of xenon/krypton pumps, revealing a calculation error below 5%
between theoretical predictions and experimental measurements.
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Fig. 1 Structure of standard cryopump

Bk, AR ) DA TR ik o, i PR 2 B g, T T T,
H BB TE = W S TS Y A B 0 AT SEE 1T, FEAS RS
[ A g Tz N . ZEARVERIR R R, T
e ALK V2 B AR B 28K 1) o Al 245 R B ALK T AR 1 50% 3t
T, HEAMCIREE 05 T 006 F5 53 15 14 B ol 2
Bf, R4 - EHHR T B R E . & ERR
PHE AV VR 2 3 SR FH P %+ A - 22 5 3t (Gifford -
McMahon, fEiFK G-M) #lRHLVE MR TR, G-M Hil 2L
() S TR H N 10-20W@20 K, 11258 K B i
(A AR AR P AT, B A BT I T 394 R 19 445 S 7T
REHE AL HI A LAY HIA BE ST o

A, PRS0 T = R, M
] T 5 1 250, o T bl ok, AIRIR 2 %%
BN ZNIOE T ¥

P R = I R X (A O KR | K R Wit
BN [ A T AR 46% M 57.7%.

R1 ERAESEhEL R

Tab. 1 Proportions of pumping speeds for common condens-

able gases
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Air(N,,0,) 1.0
Xe 0.462
Kr 0.577
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Fig. 4 Pumping performance of cold plates at different temper-

atures for xenon and krypton under different pumping

pressures (at 20°C)
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