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LOX Tanks next to r

payload bay Y

Conformal LH2 Tank

E 11 SABRE45 LI TEHL

2.5 FE=RMEMEIRF REBIH—Scimitar

2005 -4, R 25 6] it T K Se ot et
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A5 1 S-S50 s P e 4 A Y I B e
PHLBRHAT THFFE, 50 0l NFe AR AR P S £ >
T AT, DU S/ N sl abt R AN A5 21 R K
SALIR IR . DU R IR R K J T R4
AR RO R R ZOT IR SR T T
o P AR TRV S R SRS [ B Y 2 AR [
RGN AR AR BETT, TTJ T T RE T 404



—t

92 www.kjdb.org

Ry S48 2020,38(12)

T S AR HERE B AN WA A R ROR S 5T
KA AR e AL A R LU AT
SERRURZEORIEAT TG, a5 R, 5 i K
SR A B B SMIMEE AR 1L, SN 3l 5 1)
FITH B 2H - S R T ] 2R 1R 245 7 L B8 /K 2R 11 m] 78
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REL A ] [ Filv% #% B 404 /M2 R 0.98 mm , BE
JE A 0.04 mm, XEEE R T S8 6l &2 2%
T SRARG K RIUABE R 2 PRI S 255 ] 13T, T LA T4 i —
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MR AE K SN HL R G P TR 2 T R A
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ALY X AT SRR AR T A b | R
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WA G, PR IOGHS AER A R S5 ATt R
P AR T S PR
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TE SABRE &t , 25 SRS/ AR IX —
L T 2 DA 1) 32 B2 ) FH X 0E A & sl = o T
RGO TR R, R SR AR TR K
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kg/so 33X ZH 5 ML AG ME 5 — 2 R A &8 RUE
SHLEAR, TR FREEAR, X ESAL
AT TR DR B A A SR ) T R R
JEH T AN S EE 1 H A AR ik
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SRR A 22AR K, PRLte , anfe] DE e <AL
IR 5 A I 3 2 AR R AR M AL 5k — X A5 X T
ATREX 2 [RIFE , ATREX 75 B VL it 25 S RS ALAI
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4 A/EESHLR AL, TR 4, R
ARESNLE G S — 2 5 23 SR SRR
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BILE ] B T 5 B 43 I R e R TR T
PG e G RS S e A s T
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FEAML H RIS PR B e 46 TR K
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X T BT BRGNS T3 ki, Anfel P =<,
WS EFKEHES) = — BRI, Ry
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Research progress of pre—cooled air-breathing combined engines

and analysis of the key technology

MA Xiaoqiu

Beijing Aerospace Propulsion Institute, Beijing 100076, China

Abstract Based on an analysis of the characteristics of pre—cooled air—breathing combined engine, the research progress of five

types of engines in the world are summarized. Key techniques, advantages and disadvantages of the engines are also analyzed

and discussed. Finally a proposal for future development of the engine is presented.

Keywords precooled; combined engine; heat exchange
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