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Numer ical Smulation of the Flowf ield
in"a Scaled-down Scram jet Cam bustor
WAN G Yuan-guang, XU_Xu, CA | Guo-biao

(Schoeal of A stronautics,
Beijing U niversity of A eronautics and A stronautics, Beijing 100083, China)

Abstract: ‘A new, conceptw.asraised and adopted to enlarge the soope of two-dimension-
al model particularly in dealingw ith three dmensional nomal injection cases M earw hile, the
m ethod has-avery-good performance in tertmm sof time consuming The new ideaw as realized
through gecial digposal with the continuity equations, i e , mass flow are added in the
urce tem of the continuity equation To prove the robustness of this smplified method, in
acoordancew ith the test condition published in the literature, calculationw as carried out Cal-
culating results comparedw ith three dimensional progran sprove to be satisfactory. A model
scram jet combustor tested on the free-jet scram jet test facility w as demonstrated and under-
gone numerical calculation with the two-dimensional progran adopted theabove injecting
smplification To smulate the chamical reaction process in thescran jet tunnel, a 5-ecise,
single step reaction model was introduced The major aerodynam ic parameters and compo-
nents mass fraction distribution within the model combustor channel were presented This
makes it easy to observe and analyze the flow field Comparisons of wall pressure betw een
the numerical and experimental resultsprove the adequate accuracy of the calculation model

Key words aerogace propulsion system; scramjet; ource tem; chemical reaction;
combustion chanber; numerical smulation
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Fig 1 Configuration of themodel combustor
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Fig 2 [lllustration of injectors in two-
dimensional model
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Fig 3 lllustration of nomal injection from Ref [6] « //A\
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