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Table 1 Experimental conditions and results of methane under shock compression

ug/ (km/s) po/MPa Ty/K uy/ (km/s) T./K p/MPa u,/ (km/s)
4.840.1 0.12 283 8.4+0.2 4020 £60 53.3 7.8
4.940.1 0.12 290 8.6+0.2 4180 £80 55.3 8.0
5.1%0.1 0.12 290 8.9+0.2 4390 £90 59.1 8.3
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Studies of chemical reaction flows for gaseous methane
under shock compression

TANG Jing-you"? XU Sheng-1i’
(1. Materials Science and Engineering Institute, Southwest University of Science and Technology,
Mianyang 621002, Sichuan, China;
2. Laboratory of Shock wave and Detonation Physics Research, Institute of Fluid Physics,
China Academy of Engineering Physicss Mianyang 621900, Sichuan, China;
3. Department of Modern Mechanics, University of Science and Technology of China,
Hefei 230027, Anhui, China)

Abstract: Aluminum targets filled with gaseous methane near ambient conditions were impacted by tung-
sten alloy projectiles which were launched approximately to 5.0km/s from a two-stage light gas gun. The
radiant intensities of shock-heated methane varying with time were recorded by means of a six-channel py-
rometer and oscilloscopes. The velocities of shock wave and shock temperatures for methane are deter-
mined. Eulerian equations coupling with chemical reaction equations involving 13 species and 40-step reac-
tions are solved by using third-order WENO numerical scheme for spatial discretization. The point implicit
method is used for chemical source terms to avoid rigid. Then, the chemical reaction flow fields and the
thermodynamic properties in the dow nstream of shock wave are obtained. By comparison, the computation-
al results are agreement with the experimental results. Finally, the physical mechanism of methane applied
to as effective atmospheric medium for probes is explained.

Key words: fluid mechanics; reacting flows; shock compression; methane; probes; shock temperature; nu-

merical computation

* Corresponding author: TANG Jing-you
E-mail address: tangjy @om.com; Telephone: 0816-2419209



