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Application of the flashing jet propulsion
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(Shanghai Institute of Space Propulsion, Shanghai 200233, China)

Abstract; When overheated liquid is depressurized rapidly and the internal temperature is
above the saturation temperature under the final condition, the meta—stable liquid will change toward
its new equilibrium condition through violent evaporation. It is so called flashing of overheated liq-
uid. Flashing jet occurs when overheated liquid sprays into vacuum through a nozzle. It results in jet
propulsion when a fraction of liquid is vaporized rapidly and two—phase flow is formed. This propul-
sion technology is successfully applied to the propulsion system of the accompanying satellite.
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Fig.1 Photo of flashing jet of R134A
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Tab.1 Comparison of propulsion performance

of flashing jet and cold gas

BRIEH(N,)

RS FLHE#E (NH,)

FE 660(N-s)/kg 323(N-s)kg

WE 0264 kg/L(23MPa) 0.610 kg/L(0.86MPa)
TR

1742(N-9)L 197.1(N+s)/L
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Fig.2 Thrust measurement of liquid ammonia flashing jet
20,
BHBTELRS, B OETE LY B ! -
HBRIEGHEDR, I EARRA— A HRRY o
WESHHNOR, T ELA DR RO AR, NIB0R S|
RGYEBRSEBE, B EBRYREREERD - £
HEH, MTFRMEET KBABTILR m( r
BIVKEL (REHKELE-TICER) o To W w @ w w0

t/s

A4 SR RRETLRR

Fig4 Curve of temperature

3 BHE#AIE OCT, HAERIAE 100s B
Hh-EfE, B4REARERUER. &

# 2 AERRICER

Tab.2 Test data with liquid ammonia at different temperatures

WERE WWHD WURE EHEED EIBAD B ) vt Homh
¢ BETC BET/C BET/C EHpMPa (PHEFEN N g (N-s)ke
-0.7 -68.4 =522 -9.1 0.38 394 40.1 1.23 320.3
0.1 —-68.4 -55.4 —4.5 0.39 365 37.0 1.11 328.8
3.8 —65.8 —49.1 -0.2 047 438 44.8 1.34 326.8
43 -68.3 -52.8 -0.9 047 451 46.1 1.52 296.2
54 —68.5 -48.9 04 048 478 50.1 1.53 3124
8.7 -65.3 —45.1 09 0.51 486 49.5 1.68 287.7
8.7 -68.1 -46.0 1.7 0.51 487 50.8 1.61 3025
9.0 —69.2 -46.2 1.7 0.52 519 535 1.69 3074
14.0 -65.5 —43.7 8.5 0.66 669 68.5 223 300.0
14.3 -66.3 -46.1 8.0 0.66 663 67.5 2.09 317.6
209 -65.0 -39.9 13.5 0.80 892 94.0 2.56 348.4
21.1 -67.3 —41.7 12.8 0.78 852 90.8 241 353.7
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Fig.5 Schematic of the propulsion system
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Fig.6 Arrangment of the propulsion system
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Tab.3 Operation data of the propulsion system

ERME  EThRME  ERFN TEWMSE  TEWR TEuRG

THhRE EHE EHE ik EPREESN UREE BhREE ﬁ%m$ &
mls /s s MPa < T
1 - 15.36 0.657 10.61 19.54 - R
2 05000  0.4624 28.67 0.707 1343 19.32 0.9467
3 0.5000  0.5092 3277 0.667 11.85 20.20 0.9664
4 0.1000  0.1001 7.17 0.685 11.95 2177 0.8494
5 0.1348  0.1281 9.22 0.682 12.83 2257 0.8497
6 02880 03169 2048 0.675 12.44 21.32 0.9554
7 02036  0.1898 13.31 0.669 11.76 25.05 0.8500
8 0.1064  0.0949 7.17 0.653 11.56 2042 0.8451
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