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Fig. 1 Multistage divergent chamber structure of combustion light gas gun
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Fig. 3 Influences of chamber structure on chamber bottom and projectile base pressures with single-point ignition
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Fig. 4 Influences of chamber structure on chamber bottom and projectile base pressures with multi-point ignition
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Fig. 5 Velocity vector and streamline distribution of four-stage divergent chamber flow field at t=3. 36 ms
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Fig. 7 Flame distribution of four-stage divergent chamber at different times
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Simulation on the flow characteristics of multi-stage divergent
combustion chamber of combustion light gas gun

Deng Fei, Zhang Xiang-yan, Liu Ning
(School of Mechanical Engineering » Nan]Jing University of Science and Technology s
Nanjing 210094, Jiangsu, China)

Abstract: In order to analyze influences of multistage divergent chamber structure of combustion light
gas gun on the combustion characteristics of hydrogen-oxygen mixed gas, the propellant combustion
launching process in the multistage divergent chamber and standard cylinder chamber combustion
light gas gun was simulated with the computational fluid dynamics method respectively. Comparative
results show that the pressure fluctuations in the chamber of combustion light gas gun are significant-
ly reduced by using the multistage divergent combustion chamber structure, while the stability of hy-
drogen-oxygen mixed gas combustion is improved. Recirculation zones would be formed in the multi-
stage divergent chamber, which can reduce the flow axial velocity. The flame shape and the divergent
chamber structure coincide with each other during its expanding. The surface of combustion zones de-
velops steady. The multistage divergent combustion chamber structure has considerable impact on the
flame expansion process and pressure fluctuations in the combustion chamber.

Key words: mechanics of explosion; pressure oscillation; flame expansion; multi-stage divergent
chamber; combustion light gas gun
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