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Numerical Computation of Radiation Spectrum in Hypersonic Tunnel
Thermochemical Nonequilibrium Flowfield

ZENG Ming HUANG Hua LIU Jun QU Zhang — hua
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract Taking symmetric full Navier — Stokes equations as governing equations using two temperature and 11 species reacting
air model the hypersonic thermochemical nonequilibrium flow is simulated numerically. Then by using the ” line — by — line” radiation
model to compute radiation characteristics for the flowfield the emission and absorption coefficients for 40000 wavelength points in 0.15
~ 2pm are calculated. The radiation spectrum of air mixtrue and the main radiation specie NO in high enthalpy wind tunnel experiments
is obtained. The calculation results indicate that vibration temperature exerts important effects on radiation.
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A T=8792K T,=5074K p/p. =6.814
B  T=6487TK T,=6483K p/p. =8.782 1
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Tab.1 Species mass fraction
0, N, 0 NO N
A .1855678E + 0 .7480696E + 0 .3102432E - 1 .3348553E - 1 .1837157TE -2
B .4629095E - 1 .7031596E + 0 .1258489E + 0 .1162400E + 0 .8396126E - 2
NO* N, * 0,* N* o+
A .9378709E - 5 .4093273E -7 .6112877E -5 .5301738E -9 .5801389E -7
B .6342081E - 4 .9643342E -7 .9002823E - 6 .2217206E - 8 .8146367E -7
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