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Abstract: The thermodynamic calculation model based on component method for synergistic air-
breathing rocket engine (SABRE) design point was established. The minimum hydrogen flow rate required
by the engine was analyzed. To save the hydrogen flow rate, two simplified schemes of SABRE4 were
proposed by adding two helium branches based on the SABRE3 configuration. Combining two simplified
schemes, SABRE4 scheme was proposed. The influences of the helium branches flow ratios on engine
design point parameters and hydrogen flow rate were analyzed. The results showed that: the minimum
hydrogen flow rate was proportional to the helium flow rate through Heat Exchanger 3. The less helium

flow rate through Heat Exchanger 3 indicated the less hydrogen flow rate required. A smaller branch one

Y %5 B HA: 2022-10-08
1B & 18 17 : Ik (1993—), 5B, 4, EEMNEA A K SHLAAETRS
BIEEE: i (1983—), B, BIFFSEGL, Mit:, 35 MU INEES % ShBLIE s S PR H AR BRI

E-mail: huangxinchun@nwpu.edu.cn

S| AR AW ES, RER, FIRE, 5. SABRE4 ZUEFR ML X s S0 R 5 i 23 B (D). i 3l 71244, 2024, 39(11): 20220774, ZHENG
Shangzhe, CHEN Yuchun, WANG Zhihua, et al. Influence of helium cycle flow ratio on SABRE4 design point hydrogen flow rate[J].
Journal of Aerospace Power, 2024, 39(11): 20220774.

20220774-1


mailto:huangxinchun@nwpu.edu.cn

IR DA

%39 %

flow ratio one was conductive to reducing the hydrogen flow rate, meanwhile the required helium

compressor pressure ratio was increased. A smaller branch two flow ratio two was conductive to reducing

the hydrogen flow rate and the required helium compressor pressure ratio. The decrease of flow ratio one

and flow ratio two caused heat exchangers to approach their limits. When the Heat Exchanger 1 inlet

helium temperature was lower than 310 K and the pressure ratio of helium compressor was lower than 11.0,
the minimum hydrogen flow rate of SABRE4 was 83.3% of SABRE3.
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Fig. 8 Hydrogen flow rate and helium compressor pressure ratio at 7,,,=200 K
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Fig. 9 Hydrogen flow rate and helium compressor pressure ratio at 75;,=300 K
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Fig. 10 Hydrogen flow rate and helium compressor pressure ratio at 7,;,=400 K
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