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Comparative analysis of computational methods of supersonic
combustor flowfield

WAN G Cheng-peng, YANG Yongyang, L IU Chen,
WAN GJiangfeng, CHEN G Ke-ming, WU Yi-zhao

(College.of Aerospace Engineering,
Nanjing University of Aeronautics and-A stronautics,-Nanjing 210016 , China)

Abstract : The calculation of Ha/air_supersonic combustion flowfield in a typical combustor
with* a’‘constant-area\section + ‘an.-expangon section” was carried out with three methods: quas-
one-dimendona flow modd ; axisymmetric and three-dimensonal Reynoldsaveraged Navier- Sokes
Solver. The hydrogen/ @r mechanism of 13 gedes and 32 reactions was used. The study shows
that the quag-one dimensond flow mode and three-dmensona Navier- Stokes Solver are efective
for predicting-the distribution of the parametersin the supersonic combustor. Good agreement is a
chieved between the calculated and experimenta static pressure data except the precombustion shock
train region. The quad-one-dimengona flow mode coupled with thefinite rate chemistry equations
provides a rapid methodology with strong adoptahility for performance prediction. The three-dimen-
dona numerica Smulation could depict the detailed information in the flow , but it will take up a
great dedl of time. Gven dfferent advantages, these two model s would be used in different desgn
phases of supersonic combustor.

Key words: supersonic combustion; quas-one-dimensiona ; numerical s mulation;
shock train; reacting flow
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