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Validation of an uncoupled solver of nomr equilibrium flow for

shock induced combustion

SUN Ming-bo,~LIANG Jiarr han,” WANG Zher guo

(College of Aerospace and Materials Engin€ering,
N-ational\U niversity, of Defense Technology, Changsha 410073, China)

Abstract: An improved uncoupledsolverof norr equilibrium flow was introduced and de-

veloped in this study. The splitting of-convective species flux was uncoupled from the N-S e

quations and based on the splitting result of the convective density flux. Inviscid flux was

calculated with fiftlr order weighted essentially nomroscillatory scheme. Simplified im plicit

formulation was-adopted to deal with the stiffness generated by the chemical reacting source

term of every separate species equation. Shock-induced combustion phenomena of a blunt

body in stoichiometric H2/ Oz and H2/ Air mixture were calculated to validate the solver. The

steady and unsteady shock-induced combustion flowfields agree favorably well with the ex

perimental observation. Oscillating frequencies of unsteady case agree well with the experi-

mental data. The results indicate that the method is sufficiently efficient in the application to

multrspecies and multrreaction flow.

Key words: shock-induced combustion; normrequilibrium flow; uncoupled solver;

WENO (weighted essentially normroscillatory) scheme
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Table1 Comparisons of the oscillation frequency of
unstable shock induced combustion

/kH, Ma= 4.48 Ma= 4.79
Experiment 425 712
Choi JY et al s 426 707
Present Cal 433 730
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