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Numerical simulation for flow in a supersonic
combustor with cavity flame holders
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Numerical simulation of the inner supersonic compressible flow in a scramjet combustor with open cavities was car-

ried out using FLUENT software to dispose the process of the experimental data. The mass averaged Navier Stokes equations were

solved. A /- turbulence model was used with shear correction. Stable flow and highr speed mixing with low total pressure loss were

obtained in the condition of fight Mach number 4. 0.

Key words: Ramjet engine; Combustion chamber;

lation

1 51 &

JEE P T A8 2 1 L U S B A R R R B LR R v
1E 11 B 1 20 R B i) 2 —, B B A58 =8 WA A TE 3
/N RIS AT T LR AT S R B i) A R A
Puk IR &, [F R R AR e Rt . BLRT B AL R
BV W] R 4R 5 IR AR 1T ELSUR 22 bR A %6
B A ROGmBR, (B R A RGP Re iz
SZWITEE . B XS RE S 1B 5T IR B A Y R &
Pz 5 e v TR T S R A AT IR B D)2, AT 3G 5R VR A
DLtk T LA P B T (U AR it P R R A . A
WA T 1y v g K2 B HLIE 98 B ( CIAM,  Central Institute
of Avitation Motors) Jil Bl b 4% B 52 §& 5 4% B H T8 4
M R AN RAT R AR, BE S2 5 g 4% A 7R R

+ UWrAS HER: 200301-13; 1&3iT HEA: 20030328,
fEE®MT: & W (1978 —),

Supersonic combustion; Compressible flow; Shear layer; Numerical simu-

ERFRRE SN . Gad KR KRR A5, SCER[ 5]
YR R E SRR TR S ekE
WE,

2 HEEE

THEAS FH i FLUENT AR vE S8, $3i 5 12
NYEN-S JiRE, F BXHE 07 20R AR, S5 — B ad
FE 30 XK 2C B ik, 45 24 4137 Ja 250 — B i JRUA =X
BIEL. B s OB AR AR, RS 3% A2 Sutherland
FE. AR SST k-0 #ERY, SST 4- w&iﬁn_
REREF, % ko ke BBIGEEEk, @i R AR
R, S TR R A W TERE I R X TR R,
R RIET ke AR B H R k- o 5 8900 BE 1 52
PR3t 20 1] 8 ) A BEARE G, LI A 68 7 T PN I AR

o, WA, WU R e A R R L



522 i i 5

£ 2003 4

3 HEEMVLLESYS

3.1 HEXIEMMEE R

A S SCHRL 5] H RS 1 s R B84 e B AL I8
FHAT 7&E U E A, TR E 1 R, Hh, BE g
LA R~ R K L= 70mm, & D= 15mm, KIE L
L/D= 4.67, JGEETHIfR 0= 457,

Fig. 1 Schematic of computational domain and grids
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Table 1 Simulation conditions

Inlet conditions Outlet conditions
H ol kim
T/K pi MPa pal MPa Tol K pol MPa
14 909 0. 166 14 1.3 216.5 0.014 170
17 909 0. 103 518 0. 81 216.5 0. 008 850
20 909 0. 076 68 0.6 216.5 0. 005 529
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Fig.2 Contours of static pressure
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Fig.3 Streamlines
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Table 2 Total pressure loss

H ol km 14 17 20
Tolal pressure loss/ % 14. 42 11.86 9.63
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Fig.4 Wall pressure distribution
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