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Numerical analysis of combustion and heat transfer
in dual operation LOX/hydrogen engine
LIN Zhryong, LUO Shrbin, TIAN Zhang-fu, ZHOU Jin

(Inst. of Aerospace and Material Engineering, National Univ. of Defence Technology, Changsha 410073, China)
Abstract:  Three- dimensional N-S equations and twor phase flow model, in which the liquid oxygen spray as discrete particles
was considered, were employed to describe the turbulent combustion processes in the duakoperation LOX/hydrogen engine. The mass
and energy transfer between the two phases were calculated by the droplet evaporation model, and the Arrehnius model was used to
obtain the gas chemical reaction rate. The details of 3D flow field. the distributions of temperature and heat flux in the wall were ob-
tained by solving the equations and calculating the coupling heat transfer between the burning gas and chamber wall. The flow field
and combustion efficiency of swirl coaxial injector and shear coaxial injector were compared. The results show that the temperature and

heat flux of oxygerr rich operation are higher than that of the fuekrich operation, and the mixture and efficiency of swirl coaxial injec
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tor are better than that of the shear coaxial injector.
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Fig.2 Temperature contour for oxygerr rich operation of
swirl coaxial injector on the symmetry section
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Fig. 4 Mole fraction contour of H, O for oxygerr rich
operation of swirl coaxial injector on the symmetry section
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Fig. 6 Mole fraction contour of H, O for oxygerr rich
operation of shear coaxial injector on the symmetry section
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Fig.3 Temperature contour for fuel rich operation

of swirl coaxial injector on the symmetry section

AN 130912
N 311 070

— 9 0.608
7 0.365
5 0243
3 0U2
I 0.000

Fig. 5 Mole fraction contour of H, O for fuel rich operation
of swirl coaxial injector on the symmetry section

Fig. 7 Mole fraction contour of H; O for fuel rich
operation of shear coaxial injector on the symmetry section
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Fig. 8 Comparison of oxygemr rich and fuel rich
operation of heat flux for wall of swirl coaxial injector
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Fig. 10 Combustion efficiency comparison of

two injectors for oxygerr rich case
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Fig. 9 Comparison of oxygermr rich and fuel rich
operation of temperature for wall of swirl coaxial injector
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Fig. 11 Combustion efficiency comparison of

two injectors for fuel rich case

Bl Tl HY R 1996

[2] James A M. History of propulsion for single-stage-to-orbit and
mutiple-stage vehicles| J]. Journal o Spacecrgt, 1995, 11( 1) .

[3] Wang Qunzhen. Gas dynamics and heat transfer modeling in
rocket joints[ J]. Journal o Spacecrgt and Rockets. 2001, 38
{5)-

[4] HOENR. AKH RSP 55 8 e i 21 BB % &
[M]. K¥b: EEGRHE K HRRAE, 1995.

[5] PFEocee. BUEMERFEIM]. V8% 74 225008 K5 R A,
1988.

[6] Bommie ] M. Thermodynamic properties 6000K for 210 sulr

NASA SP-3001.
A5t o [ ARk AL

stances involving the first 18 elements| R] .
(7] SR, sSEHABEEREFMM].
Bl H B AL, 1986.

(%% A Z¥)



