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Numerical prediction of fuel distribution

in a ramjet chamber
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Abstract: A simple numerical analysis was conducted to explore the fuel vapor distribution in a
ramjet combustion chamber, especially in the near-field and inside of flame holder. With the help of
Fluent software two-phase reacting flow module, the 3D numerical simulation was performed by us-
ing eddy dissipation concept model. A general law of fuel distribution in hot flow of the chamber was
obtained in the simulation. The simulation results indicate that there is a rich—fuel area inside the
holder and near its downstream part. Then, the fuel concentration falls down rapidly over the com-
bustion area. The results also indicate that both back inner walls of the radial evaporating pipe and
inside the outer circumferential evaporating pipe are fuel concentrations, but the fuel concentration
inside the mid-circumferential-pipe is lean, which is accord with the experiment results very well.
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Fig.1 Configuration of combustion chamber

3 FuEEA

R k-g TR IR AR, MRS P 0
P B S B0 B M R 5 R X SR A
BE T PRBOR 8 . SR FH S0 B AL B0 18 45 R A SR AR
iR, =M RELEM, RMBRHEAE
BOM, WA B AR BL-hr g B SRR AR, A
IAE RS E, BELN— KL RAER
IR 22 4R R AR RO R AR S A, IR AT A B
HMXSHHEABLRABE, ZRBH_KE
BEERMERSLE,

Higl, BEMARIERFEBEFHLH
me, EFEPRE-TRBEOEREXRE,
By O /D F AR BB B, WO AU AR R
Ko HBWHEEN FERBESH BN, B
FihikRARAE, HRHBERTHL, WK
HREZETHEAE,

AR v R S AU B P R e SR B TR S
RS, FALERUEREZRMLER
RLeh AR, BRI e BUIR FE BB S R R AT
HE, HRRBRUEAEENSHE R, fRil
H 4o R AL B R PR A8 7 5 4 B B RO
L, BRSACHEESK, SRR, 1S
B, RUERT BEARSSRETH T h¥HE
WH, RRAEHR, HIKE, BMERERR
i 51 % 2 8395 RRH A K 2 5 LOR BE 4 B
ZHARLAGH

MBEAOLGERBRBAREMSE, B5
FiHEws, SEASEADRFITENS, &
JERCHRE R RN R RGHTHE, BHSEE
1 BE T B AR ELAE AR AR R R b, X T



EIMEFLY

WHE, % WARMERIIPURGEE R ith iR 5> 75 B

19

AREHNERUKAHEESE, PRESEE
REEEZEE, RGHTRARHAREKRES
B, BBEEN N, ETEOH#TEESEN
B E R

MMFERBEZE PN AT LUES S B o
TRGE, BB, 25> TERE, 4
TV # AR 8IEARFE, BfEd—RE
TREFETERFE LR, iR SEA
R, ERHEW (fine structure) BB A,
AR SRR N RN M S R R AT BB
PO RAE) AR R OB 5 42 B RN A R T
BB YEL, WTHFRHRA.

My, =“‘.’f..e| Va0V 0 Y i )]

my, =";’o, VeaT*oV 0 Yo, 40V i Yy, 2

My / M

?= 0.0685 3

R, m AMBEHEARBEESHER; o
HERGERE; V., BFEEER, o HHH
S PR IR TR & iR (BILE R DA ) ; Y
HAGHTRTE 0.0685 HIRBES[UER
IA:uh i R A

4 WEESRKIH

(1) B AR AT HHR wh 416

HERSREN 1THRETR, BEMNYE
R Z R R E A 2 TR, BRBEE
B LA 3,

B2 SeEghEndE g Las

Fig.2 Contours of equivalent ratio

distribution in axial section
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Fig.3 Contours of total temperature

distribution in axial section
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Fig.4 Contours of equivalent ratio

distribution in radial section
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Fig.6 Contours of equivalent ratio distribution

inside evaporating pipe
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