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Implicit coupled solution of the combustion chamber with the spray

ZHENG Qun, LI Yrjin, SUN Lan-xin

(College of Power and Energy Engineering,
Harbin Engineering University, Harbin 150001, China)

Abstract: In unstructured grid, open source was used to simulate the spray combustion
process in annular combustor of a certain turbojet engine. At first, the k< two-equation
model, EBU(eddy break up)-Arrhenius turbulent combustion model, and particle stochas-
tic trajectory model were selected to simulate the physical process of flow field. Then implic-
it coupled algorithm was described for solving gas flow. the Lagrangian method was used to
track the movement of droplets in the fluid region, and two-way coupling was used for the
effect between gas phase and droplet phase. Distributions of temperature, mach number,
velocity and pressure obtained from simulation experiments were reasonable, and distribu-
tion of temperature was roughly in accord with that of the literature. This shows that im-
plicit coupled method can well simulate the flow fields in combustion chamber, and reflect

internal flow features of it.
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Fig. 3 Grid of combustion chamber

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

Fig.5 Temperature distribution contour

on sections

http://www.cnki.net



1324 27
6 , 80 %
1200K 1300K C 9 A.B )
1300K, 950K, 350 ,
K, , s

C 9 C.D )

1.00 ’
9 ,

0.80 '

10
0.60
. ==
040
Velocity/(m/s): 10 60 110 160

0.20 0 y—0mm

Fig. 9 Vectorgraph of velocity on surface y=0mm
0
800 1000 1200 1400
TIK
6

Fig. 6 Radial temperature on outlet section
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