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Abstract

Combined cycle engines are under development for spaceplanes in future. Performance of
scramjet engines was evaluated by using CFD codes and compared with engine test data. Variety of
engine components was also investigated. Peformance of scramjet engine under high Mach number

flight condition was evaluated by using the high enthalpy shock tunnel. Flight test of scramjet was

planned and prepared.
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Fig.3 Wall pressure(at ejectot start).

%R T, CEDICLBHENIL, ERTELNZ 2RO (RET— NIz L 2) ofIcii&E L7,

BRIE L7z CFD ZAWTC, =y VUV NERICRIT 25 LN ORESAERK 210F LTz, BIAITRE
SHOIBE EE A O, ZOAMNCITEBRIZ L 2F 5 2mT, AUNIERER, GRS HEL 1 TORE
R, JEBETHSE A NT v MESEICBIT DHNRERREN, BAGIIED EEREO TS %
F L7, RBERRICIZHI O 3/5 BEBHATHY . BV 2/5 WENF I TH 5, BREEIC XLV BEELR
FFEET, EAC L VR L O#AIRBLND, THbORBREANT, = UV UHERICB JIETR

This document is provided by JAXA.



TR EERR B BRI 0 T i AR e SRR s &

BHESHRE P v O HED BB R T,
B ERMIFEOMSE
D BEVATA
BEFAINZ DU TE, 29278V b
= RO OHEDEOE N T LV 2y bT— F~D
BHOBIT, T2bbEy N ETOA v 1y ME

DHENREBOEBNEEL 2D, 4 by MERA
RENERVEIZ B 2 DT oW T, BEEAFIZ B
TEREITRoTe, TORR, ALy bOI UL
TER OB BRI LY WREISAZ IR T 5 2 L N T&E T,
ETERETOENFENREO D, BEEREIFIZE
WTHBREIT 2 o7,

B 3 T RRR COBRNEEENFERT, B
Ty MEREBEE U ERBE (Pt B ERBIE
AVTHEBNEARTRY , ERRA A — hMNETTF
a—2 Lz, BAT LUV UFBETH> Th+oRT
T B—FRVEBLNDZ ERbpotn, £
EHERETT a— I BN HBEDEA Ly P T UTER
DESNEF UT HARENT S 2 &R bhotz,
2)  RBE - A

R RFEOHIED -z, BEVEIE KD
BB BE R OB Uiz, 72 BESRIE IR ©
DBREET —F B ERE LTz,

AT TG LY =y MREESR T RAT~ v N BUTES)
SEDEDIT, BEGHREEEDEET LV = v b
B NMERNCRATT 2 ERAED TS, BRBIEHAT
ECHES B - SKBOMNER P EELSE TR
BEERVERERBR A BlAA L. MBS A OWMBIBEE TH -
THRBEIZE D BRNVFPIFETT AV 2y hE—F
EEIASAIRE2 Z & &2 B h—EERIC L W 8 L7 (X
4,

AT T AT =y FE— NMEEIREOREERR RS ER
LT, FEH—MEHEEAL T, BEELEENEFEON

29

0.2
B
- | _et®”
=5 0.15] A2 -
% i ")///%/ /’/’
o o
@ 0.1 :
A |
R 0.05 T/ oSty — B/ BEE B BRI ]
@t —o ¥—EE/EESEREE
I -= ANy EE S REs
Lo L ] o REAER O
0 02 04 06 08 1 12 14
SHMMRELEL

Fig.4 Comparison of scramjet combustor at

multi-stage fuel injection.
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Fig.5 Flow distribution at upstream
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Fig.6 New type of composite material with
intermediate layer between C/C & SiC
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Fig.7 Effects of streamwise vortex on combustion
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Fig.8 Thrust increment at various condition
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