NAL TR-1233

NAL TR-1233

ISSN 0389-4010

UDC 533.697
621.45.03
662.612

it 22 3* W £ 90 BF FE P ok

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-1233

PROEHE B TIPRRZF R ) OFRILICE T 5
By I 2V —y arya— NOMR

1IR3 X - B X L

1994 F 4 B

S 5 A T
NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



T 0 T LT P S U PRI 2
DS 1= 1 2 T LCCI LI TERPRPrPPY 9
3, HECHEEIN L HF T B F UL oot 3
3.1 HEHESL e ettt eeeestheheeahesta et e et ettt e aa s st s a it e e stantsanaaens 3
8. 0 LT Tl et s 4
3. 9 BRHET UL e e 5
4, JEEBZEHE  ceeereeeeeei e e s 5
5, BEBIAEAFEID  croreerroroserrerme oot 6
6. 2 L SRR PRI 7
6. 1 SIMPLER 7 ceeeeeeeerestmtmm it e e e s e 7
B. 2 FEFIHEEIR  reereerrerreti e 7
6. 3 FEEFRHIETD  -ooveerersrerertrmmmn i e e 7
6. 4 FEFTHEIESR  coeereveerememmreme i e e ee e 8
B. 5 BRIEMDTEEZ  oveerersercreerimre et ettt e s 8
R =~ P PR 8
R - ¥ - S PP 8
7. 2 m%%&ﬁ; & jﬁﬁ%ﬁ: ............................................................................................. 9
7. 8 gfﬂ]%ﬁ & ﬂﬁé%ﬁ; ............................................................................................. 9
TS o =< O IR e 10
B, 1 HAEIEEIAII L ZBOFTEEERL oo 10
8. 2 BRI MEIFEIFEEL  creecomrorrerenit e e et e 10
oS S S e 10
% . R T T T TT PPNy 17

This document is provided by JAXA.



BREHE R S B ) DRSS B
B IaV—arya— FORR*

1T~ v B X s

Numerical Simulation of Combustion Flow
around a Flame Holder with Hydrogen Injection

Takeshi YAMAMOTO, Takashi TAMARU

ABSTRACT

In the National Aerospace Laboratory, research work on a hydrogen-fueled ramjet engine
for the spaceplane is being carried out. As a part of this research, a bluff-body type
flame holder with fuel injection was tested at atmospheric conditions and prospective results
were obtained for the engine, However, the capability of the experimental facility was limited,
and it was difficult to investigate the engine performance over a wide operating range. So a
two-dimensional CFD (Computational Fluid Dynamics) code was developed to simulate engine
performance over a wide operating range. The code is based on the SIMPLER algorithm, and
the power law scheme is used for the discretization of the governing equations. Turbulence is
simulated by Myong-Kasagi’s low Reynolds number type k-& model. Magnussen’s eddy-dissipa-
tion concept is used to simulate the combustion. In this report, details of the CFD code and some

typical results of the numerical simulation are described.

Keywords : Ramjet combustor, Bluff-body type flame holder, Computational fluid dynamics,

Turbulence model, Combustion model
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