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Thermal Control Design and Verification for Upper Stage Power System Engine
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Abstract: In view of the temperature requirements of upper power system engine, a thermal control scheme is
designed, a thermal simulation model for 25 N and 5 000 N engines is established, and the scheme of heating power
and passive coating is determined, which solves the problems of small heater size, high resistance density, and difficult
installation of thermal control components. The upper stage engine system 1s verified by thermal tests and flight tests
along with the whole rocket. The results show that the temperatures of the 25 N engine flange and 5 000 N engine shell
are above 5 °C, and the temperature level and heating power of engine both meet the requirements of the system, which
verifies the effectiveness of the engine thermal control design. The results can provide some references for the
development of similar engine thermal control.
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Fig.1 Layout diagram of the thermal control components

of the 5 000 N engine
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Fig.2 Layout diagram of the thermal control components

of the 25 N engine
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Tab.1 Thermal simulation results of the 5 000 N engine
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Fig.4 Temperature distribution of the 5 000 N engine
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Tab.2 Thermal simulation results of the 25 N engine
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Fig. 6 Temperature distribution of the 25 N engine
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Fig.7 Temperature curves of engine obtained by the

thermal tests



AR (R 3E30)

190 AEROSPACE SHANGHAI (CHINESE &. ENGLISH)

55 39 % 2022 5 4 M

3.2 XATIKIE

2018 4 12 1, B Y1 AT 78 I RATIA
B, 2y 4 he RATHE], & LS HLE R R 4F IR
B E RIS BN . 5 000 N FEAE ¥ HL R B AL
PR W 8 TR o R TS BT 4E B B (0~
3000s), KANHWLYEFRFTE 15 CA A . BT K sh Lk
Tk TAE i FHGRE , R Sh LR B E T
KON TAE L RE v, A ) B 3B B A, ok
SR B HLK A ARV A A B IR B AR X R A K
SIHLTE P T AR R rh, 15 42 v A B I A |
1130 °C.

140

—— 5000 N3L¥9E &

ol -3 000 NEHm B
M--5000 NI IR

! | J

100 | | !

B/ C

0 2000 4000 6000 8000 10000 12 000 14 000
FfTa] /s

8 5000 NBERINENVNAELNRE
Fig.8 On-orbit temperature of the S 000 N regenerative

cooling engine
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Fig. 9 Temperature curves of the 25 N engine in the on-

orbit flight tests
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