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Numerical simulation of hydrogen combustion on

flow field in supersonic combustor with cavity

Yang Shimin, Tang Hao, Huang Yue
(College of Energy and Power Engineering, NUAA, Nanjing 210016, China)

Abstract: The flow fields of hydrogen burning in scramjet combustion chamber with length
depth ratio cavities were simulated numerically by using the element—conservation Navier—Stokes
equations with the RNG k—e& two—equation turbulence model. The injection schemes are cavity up-
stream injection with front wall, bottom and back wall injection assisted. The fuel burning features
for different injection schemes were analyzed. The conclusions are as follows: the cavity is the pri-
mary area of flame holding; upstream cavity injection of the hydrogen can finish the process of mix-

ing and burning; the assistant injections can affect the flow fields. When adding the injection on
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front wall and bottom of cavity, the flame holding is not enhanced, and the burning case is scarcely

changed; When adding the injection on the back of cavity, it increases the fuel in cavity and

strengthens the circumfluence effect, the affect to burning case is obvious. The flow fields features

are not radically changed by the three assistant injection schemes.
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* Fig.1 Diagram of supersonic combustor with cavity
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Fig.5 Distributions of flow fields for sonic injection
in bottom of cavity
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