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Table 1 Reaction scheme

Rate Const. k-lOATBexp(-E/R'I‘) A B E(Kcal/mol)
1. CH, + +M =CHy +H +M 14.10 0.0 88.40
2. cn3 +H +M =CH + M 5.99 1.00 -18.08
3. CHu +0 L CH~3 + OH. 10.20 0.0 9.20
4, CH3 + OH 3 CH,‘ +0 8.55 0.0 7.09
5. CH,‘ + OH = CH3 + H20 0.50 3.08 2.00
6. CHy + Hy0 = CH, + OH -0.21 3.08 16.95
7. CHy + 0, = CH,0 + 0 +H 10.40 0.0 29.00
8 CH; +0 = CH,0 + H 11.10 0.0 2.00
9. CH,0 + H =CH; +0 12.21 0.0 71.61

10. CH,O + OH = CHO + H,0 11.70 0.0 6.30
11. CHO + H,0 = CH,0 + OH 11.24 0.0 49.63
12, CHO + 0, = C0 + HO, 9.50 0.0 7.00
13. €O+ Ho, = CHO + 0, 9.78 0.0 25.75
14, H + 0, ‘'=0H +0 11.35 0.0 16.81
15. 0H + 0 = H + 0, 10.17 0.0 0.53
16. 0 + H, =0H +H 7.26 1.00 8.90
17. 0H +H =0 + H, 6.90 1.00 6.81
18. OH + H, = H,0 +H 10.34 0.00 5.15
19. H,0 +H = OH +H, 10.93 0.00 20.12
20. H02 +M =H + O2 + M 15.69 -1.00 47.82
21. H +0, +M = HO, + M 9.30 0.00 <1.00
22. H +OH +M = H,0 +M 16.45 -2.00 0.00
23. nzo +M =H + OH + M 23.85 -3.00 121.43
24. cO  + OH = Co, +H 4,130 1.30 -0.80
25. CO, +H = CO + OH 6.44 1.30 22.07
@ BIGHH RGBRB % Table LizRk+, RIGOF 2 » 742,

aoh525 » DFGIRBY SR LGearEY 12t HOODRBMEHEL, BIERVGCERNBLAL,
YRIGHBA LM Ui, HthHESINEY ) HERR
Istep = EACBUCHIIRIBA Lis, E7, WIORMEIALE Gordon® 7 v 75 472 & O {5k g 1200,
ATl E e, BHKAOMME LTSk, 2000, 2500m/sec DEFD VGBI LT, +h
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Table 2 Calculation results of simulation

t(usec) | 6(°) { U (m/sec) Ps(atm) Tg(°K) | At(usec)| ax(cm)

0 1200 11. 2240

20 0 910 7.5 630 0.05 7.24E-2
20 30 780 5.9 565 0.05 7.24E-2
1] 2000 30.0 3040

20 o 1710 27.6 1440 0.05 3.47E-2
20 30 1410 19.6 1170 0.05 3.47E-2
o 2500 55.0 3470

20 0 2500 57.0 3470 0.05 2.22E-2

20 30 2040 ho.o0 3000 0.05 2.22E-2

Us: incident shock speed Ps: incident shock pressure

Ts: incident shock temperature

At: time interval Ax: mesh width
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The Propagation and the Quenching Processes of the Flame behind
the Shock Wave of the CH;-Air Mixture

Il. Studies on the Two Dimensional Shock Wave

by Kuniaki Yoneda®, Mitsuo Koshi*, Tetsuro Asaba*
Hidenori Matsui** and Hiroyuki Matsui*

The quenching phenomena of the flame in the expanding nozzle was investigated.
The CH4-Air Mixture was ignited by the one dimensional shock wave and the flame
with that shock wave was expanded into the two dimensional nozzle. It was found that
the flame in the nozzle quenched more rapidly than the one dimensional flame. From
various experimetal observations, it is concluded that this rapid quenching is caused by
the cooling effects of the expansion wave in the nozzle. The numerical solution of the
hydrodynamic equations coupled with chemical kinetics confirms this conclusion.

(*Department of Reaction Chemistry Faculty of Engineering, Univ. of Tokyo

7—3—1 Hongo Bunkyo-ku Tokyo, 113 Japan
**The Reseach Institute of Industrial Safety Tokyo, Japan
1—4—6 Umezono Kiyose-city Tokyo, 204 Japan)
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