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Research of nonequilibrium gructure o srong shock front

ZHANG Rwr-ling' , LE Jialing' , WANG S, QUI Ji-ping’
(1. China Aerodynamics Research and Development Center , Mianyang Schuan 621000, China; 2. Indi-
tute of Mechanics, Chinese Academy of Sciences, Beijing 100080, Chind)

Absgtract : The vibrational temperature and €ectron number dendty behind srong shock waves were mea
aured in shock tubes, and the results were conrpared with those of theoretical calculation. The vibrationa tent
perature was derived by measuring the radiation of (0,0) and (1,2) bandsof N firgt negative sysem. Ac
oording to the experimental results, the electronic energy of N, can be excited fagter than its vibrational ener-
gy , and there are periodic fluctuations in the measured vibrationd tenperature. In the measurement of eectron
number dendtiy behind strong shock waves (p, =1.33Pa, V. =7.65 7.85km/s) in a low dendty shock
tube (P0.8m) , the effective teg time wasonly about 6. %' s, 9 the eectron number dendtiy could not reach
the peak in such a short time. The agreement between measurement and cal culation are good during the efec
tive teg regon, which is about 10 times freesream meanfree-nolecular path.

Key wor ds:grong shock wave ; shock tube tedt ; vibrational termperature ; eectron number dendtiy
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