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Parallel Simulation Studies of Nonlinear Combustion Instabilities
in Liquid Rocket Engine

ZHAO Wen-tao' ZHUANG Feng-chen® NIE Wan-sheng®
1. College of Computer National Univ. of Defense Technology Changsha 410073 China 2. Institute of Command and Technology of Equip-
ment  Beijing 101400  China
Abstract The nonlinear combustion instability process in liquid rocket engine is simulated. The gas controlling Navier-Stokes e-
quations are described under the Euler coordinate. The liquid phase controlling equations are described under the Lagrangian coordinate .
The two phase influences of gas and liquid are through the sources of equations. The sequential and parallel codes are written and the
codes are tested in parallel virtual machine environment. The results show that the parallel computation efficiency is reeasonably high.
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Fig.1 Data exchange in computational domain
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Fig.2 Two dimension temperature profile in rocket nozzle
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Fig.4  Velocities of gas and droplet
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Fig.3  Three dimension temperature profile in rocket nozzle
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Fig.5 Evaporation and combustion processes of spray
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