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Abstract: In order to explore the working characteristics of the mono—propellant 300N engine in the low
temperature environment and to reveal the main influencing factors, the low temperature environment experi-
ments simulating flight environment were carried out taking the mono—propellant 300N engine as the experimen-
tal object. The research methods of low temperature experiments of 300N engine were given. The results of low
temperature experiment were summarized from the effect of temperature difference on engine performance, cata-
lyst activity difference on engine starting characteristics and low temperature on electromagnetic valve response
characteristics. The results show that low temperature is the main factor on the performance of the 300N engine,
the catalyst at —48°C cannot complete the catalytic decomposition of the propellant, and the engine works abnor-
mally. The activation time at =30°C is 80.5~87.5ms, the engine can start normally, and there is an exponential
relationship between starting temperature and activation time. The difference of catalyst batches also has a certain

impact on the low—temperature performance of the engine. The activation time between different batches of cata-
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lysts can vary up to 91ms at low temperature. During the low temperature test, the closing time of the electromag-

netic valve was affected by the viscosity of the low temperature propellant and the back pressure, resulting in ob-

vious hysteresis. The delay time of control was about 100ms, which had a certain impact on the precise control of

the engine.
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Fig. 1 Schematic of the experiment system and the picture of real products
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Fig.2 300N engine in low temperature environment
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Fig. 3 3D model of the 300N engine

Table 1 Low temperature experimental cases of the 300N

engine
Case Batches of Temperature of the ~ Temperature of
catalyst catalyst bed/C the propellant/C
A CHJ-1 -48.0 32.0
B CHJ-1 -31.0 32.0
C CHJ-1 -20.9 32.0
D CHJ-1 30.1 32.0
E CHJ-2 -30.2 32.0
F CHJ-3 -30.5 32.0
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Fig. 4 300N engine after two low temperature ignition

experiments
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Fig.5 Variation of pressure and temperature in catalyst bed (case A ~ case D)
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Fig. 6 Low temperature start characteristics of 300N

engine at different temperatures
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Fig. 7 Variation of pressure and temperature in catalyst bed (case E and case F)



1668 ot

/N 2021 4¢

UCHE AR A AR V6 PEAAAE 22 5 o BT XS 300N & sl bl A
AN [a] At A A 590 9 A7 ARl G 56 i 245 2R 22 Sy B
TRPLEL A R AHOCHE I8 N 51k — 2 T i i 1k 39) )2 T
A9 ARG Ui 32X 56 2 B B SRALE L DA T AR IR Wi iz Ak ) AR iR
PERE Y F 25 P &R
3.3 {RIiE Xt R HR) M) 1z 45 1 R 2 i

i Case E 30 45 2, & 30 W4 1) OC P41 A7 75 4E
BN B, S it — 2 W S AR I X R R R O A Y

S AN FEIF R T AR, R 3 R . St
22 6 AR L X 36 ) P R S i R O A e R B ) C
’l8) , A] LA & B R 3K 45 rh 1 1) OC PAL I TR Oy 45 ~
257ms , AH LE T HL 84 1 BRAIL B IROIR 28T 3 47 5C PAT e
A J) 03 245 SR 34.0~38. 1ms, 77 76 W i FE i

b, FER T TIER G B R A =14

COMIR TR I T FE R g s o U6 45 SR R W
AT XF PR R 1R 7 e B ) IG5 M ARG T T A U
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Fig. 8 Response curves of the electromagnetic valves for multiple low temperature experiments



a2k HETW

BFLZH I 300N & S ALK IR IR 6 0F 5% 1669

Table 3 Response of the electromagnetic valves for multiple low temperature experiments

Temperature of the Temperature of the

Case

Duration of Time of valve Time of valve

propellant/C catalyst bed/C pulse/ms opening ¢,/ms closing ¢,/ms
G 32.0 -31.1 30 20 101
H 32.0 -31.2 30 21 45
| 32.0 -30.2 30 20 101
J 32.0 -35.5 30 19 99
K 32.0 -30.0 200 20 138
E 32.0 -30.2 200 19 257
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