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ER A SRR R, BRLEE NN AR 1 mm BRI TE, 2SR TE N R T TE A
R R = A I TE

WA IR 700 mm, FIHAERFETFIHE TR, FRAE 3 MR Ma3~5
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21 Ma3 KIT LM

Bk R
i%*ll’ ﬁg/ mm Tair,in/ K Tair,out/ K Pair,in/bar Pair,out/bar Tfuel,in/ K Tfuel,out/ K Pfuel,in/bar f/ fst e/
g/s
NH; 700 601 362.4 2.02 1.90 239 438.6 120 1.00 0.165
H> 700 601 362.8 2.02 1.90 20 567.3 120 1.08 0.032
CH4 700 601 362.6 2.02 1.90 112 551.7 120 2.77 0.161
# 2 Mad ®AT LI
Bk R
i%*ll’ ﬁg/ mm Tair,in/ K Tair,out/ K Pair,in/bar Pair,out/bar Tfuel,in/ K Tfuel,out/ K Pfuel,in/bar f/ fst e/
g/s
NH; 700 890 482.2 4.00 3.90 239 775.3 120 1.00 0.165
H> 700 890 482.4 4.00 3.90 20 803.4 120 1.34 0.039
CH4 700 890 482.3 4.00 3.90 112 765.4 120 3.30 0.192
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PERFORMANCE ANALYSIS OF
AMMONIA PRECOOLED EXPANDER

CYCLE AIR TURBINE ROCKET ENGINE

Zhang Xin'?, Lu Yang'?*, Fan Xuejun'?
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100190, China



School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: In order to study the feasibility and performance of an expander cycle Air turborocket engine
using ammonia as coolant/fuel, a performance evaluation model of an expander cycle air turborocket
(ATR) engine with ammonia precooling was established by component method. The performance
difference of the expander cycle air turborocket engine with ammonia, methane and hydrogen as
coolant/fuel under flight conditions of Ma4 and Ma5 was compared. The results show that ammonia
has a very prominent advantage when it is used as coolant/fuel due to its high equivalent heat
precipitation. The equivalent cooling capacity of ammonia can support at least Mach 4 flight
requirements. It can provide enough freedom for the development of wide-area aerospace engine core
aircraft and the construction of various combined power. The engine has a higher specific thrust when
ammonia is used as coolant/fuel compared to methane and hydrogen under the constraint condition of
maintaining the same pre-cooled air temperature. The ammonia precooled expander cycle air
turbo-rocket engine proposed in this paper has excellent equivalent cooling capacity and specific thrust
index, and is suitable for the first-stage power of the two-stage orbiter, high Mach number aspirating

flight and environmental protection navigation and other applications.

Key words: Ammonia; Precooling; ATR; equivalent cooling capacity; specific thrust
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