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Numerical investigation on working process

in a liquid ramjet chamber
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Abstract: Based on Fluent software, numerical investigation is performed on working process,
including non-reacting flow before ignition and two phases reacting flow after ignition, in a liquid
ramjet combustion chamber. The inner flow characteristics of two different block—-area-ratio schemes
are analyzed in total pressure loss and recirculation region distribution. After comparison, the smaller
block —area-ratio scheme with good performance is chosen. Then simulation of two phases reacting
flow is performed, and temperature field, fuel distribution and combustion efficiency are obtained,
which helps to decide a reasonable fuel feeding scheme. At last, the results of three dimensional
simulation provide a more particular understanding of flow and combustion process, and simulation
results fit the experiment data well.
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Tab.1 Four-step simplified reaction mechanism of kerosene

ELEMENTS N C H O END ! REHEBRINTE
SPECIES CI12H24 02 CO2 H20 H2 CO N2 END ! REHLIEH REIHS

REACTIONS

! EAERR RE SRR M5B # R AL, 3k A (8]

C12H24+602=>12C0+12H2
FORD / C12H24 0.5 /
FORD /02 1.0/

DUP

3.888E+04 1.0 1.220E+04

! Bl R ey R S A AR R, 5k B SCHR(8]

C12H24+602=>12C0+12H2
FORD / C12H24 0.5 /

FORD /02 1.0/

DUP

! H2 B9 AL KR, 5 B 3CRK[9]
H2+0.502=>H20

FORD/H2 1.0/

FORD/02 1.0/

! CO HMEALR I , 3k H STRR[9]
C0+0.502=>C02

FORD/CO 1.0/

FORD /02 0.25/

END

2.132E+07 1.0 1.965E+04

9.870e+08 0.0 7.404E+03

1.259E+13 0.0 4.060E+04
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Tab.2 Comparison of cold-flow simulation results
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wESHK WHEE ﬁﬁﬁiﬁEMm
AOFRRAR/(ke/s) | 66209 | 67.283 | 1.60
A DD 0973 | 0915 | 634
RueE & F/Pa 271818 | 274000 | 0.80
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Tab.3 Comparison of hot—flow simulation results

with experiment results

RS K HEME RRHE BZE/(%)

AR ETBE/MPa 0.151  0.165 8.48
NEET 3 0420 0362  16.00
BERFLEMAMPa 0146 0156  6.41
WA H O R /K 1984.05 1899.47 445
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