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Numerical simulation of combustion characteristics

for thrust chamber in hydrogen peroxide/kerosene engine

LI Qiang, NIE Song, LIU Ye-kui, PAN Liang, MA Meng-ying
(Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract: The gas-liquid combustion and flow field in HTP/kerosene engine thrust chamber were
numerically simulated in the paper. Discrete phase modeling (DPM) and SST k-w turbulence model
were used to simulate the kerosene gas-liquid flow and turbulence respectively. A one-step general re-
action model of fuel was employed to simulate the kerosene vapour combustion. The combustion flow
field and performance parameters of the combustion chamber were numerically investigated. A foun-
dation for the further numerical research was established in this paper.
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Fig. 1 Thrust chamber model
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Tab. 1 Coefficients of specific thermal capacity polynomial
CiHx(g) 0, Co, H,0 CoHn(L)
REEE/K 220~550 300~1000 300~1000 300~1000 300~1000
a, 9.466489x10? 8.348265x107 8.413765x10° 1.233234x10° 1.0371x10?
@ -8.407472x10"  2.929580x10"  5.932393x10" 1.410523x10° 6.6168x10°
a, 3.131808x102  -1.495637x10%  -2.415168x10*  -4.020141x10*  -4.0331x10°
a, -6.627460x10°  3.413885x107  4.522728x10®  5.542772x10° 1.4615x10°
ag 4.687902x10*  -2.278358x107°  —3.153130x10™2  -2.949824x102
R E/K 1000~5000 1000~5000 1000~5000 1000~4000
a, 9.607523x10? 4.299289x10? 1.563077x10° 1.2364x10°
@ 1.594126x10™! 1.874473x10° 1.603755x10° 3.8886x10°
a, -3.270885x10°  -1.966485x10°  -2.932784x10°  -1.5679x107
a, 4.612765x10° 1.297251x10°  3.216101x10° 2.8763x107

~2.952832x10°"

-3.999956x10™"

-1.156827x107
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Tab. 2 Coefficients of formula (4)

,?\ ﬁ OZ COZ Hzo C leB(g)

Mo 1.919x10° 1.370x10° 1.703x10”° 4.435x10°

T 273.11 273.11 416.67 273.11
n 0.69 0.79 1.04 0.6
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Fig. 2 Particle tracks of kerosene droplets (Unit: m)
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Fig. 3 Temperature distribution in thrust chamber
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Fig. 4 Contour plots of static temperature

and gas mass fraction
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Fig. 5 Temperature contour on wall of thrust chamber
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