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i REACTION A n E (kcal)
| CH3NO2=>CH3+NO2 1.78E16 0 58.5
CH3NO2+M=>CH3+NO2+M | 1.26El7 0 42
2 CH3NO2+H=>CH2NO2+H2 2.5E9 1.27 2.64
3 CH3NO2+H=>CH3+HNO2 3.2E15 0 15.74
4 CH3+NO2=>CH30+NO 1.3E13 0 0
5 NO2+H=>NO+OH 2.9E14 0 0.81
P CH3+CH3=>C2H6 4.53E16 | -1.18 0
CH3+CH3+M=>C2H6+M 1.58E41 | -7.03 2.76
7 CH3+CH3=>C2H4+H2 SE15 0 32.9
8 CH3+CH3=>C2H5+H 1.5E13 0 3.42
9 CH3+NO=>CH3NO 1.1E6 1.6 2
CH3+NO+M=>CH3NO+M 82E31 | -5.24 3.78
10 C2H6+CH3=>CH4+C2H5 55E14 0 215
11 CH3+OH=>CH20+ H2 8E9 0 0
12 CH3+CH20=>CH4+H+CO 8.93E-13 | 74 0.96
s CH3+H=>CH4 1.7E16 | -0.79 0
CH3+H+M=>CH4+M 12E30 | -35 0
W CH3NO=>CH3+NO 9El6 0 40.8
CH3NO+M=>CH3+NO+M 75640 | -6.85 484
15 CH4+OH=>CH3+H20 3.2E13 0 5
16 CH2NO2=>CH20+ NO 1E13 0 36
17 C2H6+H=>H2+C2H5 1.44E9 1.5 741
8 HNO=>H+ NO 1.2E16 | -043 50
HNO+M=>H+NO+M 2.9E16 0 484
19 CH20+OH=>H+CO+H20 6.9E4 2.65 -1.9
2 C2H5=>C2H4+H 4.7E13 0 26.6
C2H5+M=>C2H4+H+M 6E17 0 32
21 CO+OH=> H+C02 6.3E7 1.3 -0.76
” CH30=>CH20+H 1E15 0 22.59
CH30+M=>CH20+H+M 4E40 1.5 22.59
23 CH3+HNO=>CH4+ NO 2E12 0 0
2 HNO2=>NO+OH 12E19 | -1.23 50.6
HNO2+M=>NO+OH+M 1.8E30 | -3.86 50.6
25 H2+OH=>H20+H 5.2E13 0 6.5
26 C2H4+H=>C2H2+H2+H 1.2E14 0 20
27 CH20+H=>CO+H+H2 2.5E12 0 39.2
I CH20=>CO+H2 1E13 0 47
CH20+M=>CO+H2+M 2.1E16 0 35,01
29 C2H6+OH=>H20+C2H5 6.3E10 0 3.6
30 CH30+NO=>CH20+HNO 3.2E12 0 0
31 | C2H5+CH20=>C2H6+H+CO 5.5E3 2.81 5.86
32 | C2H5+NO2=>CH3+CH20+NO | 13EI3 0 0
33 C2H4+OH=>CH20+CH3 SE12 0 0
F2 WERGABENEASBLESH
k | SPECIES | H°(kl/mol) | Cp (kJ/molK) | Ts (K)
1 NO 81.75 0.0356 135
2 H2 -7.195 0.0351 201
3 CcO -118.43 0.0350 154
4 H20 24831 0.0468 305
5 CH4 -85.54 0.085 425
6 C2H6 -105.73 0.143 395
7 C2H4 34.19 0.108 362
3 CO2 -407.05 0.0583 189
9 HNO2 -98.32 0.0714 170
10 OH 32.304 0.0328 158
11 | CH2NO2 139.3 0.114 465
12 C2H2 212.89 0.07603 275
13 CH30 1.063 0.0892 354
14 | CH3NO 69.9 0.110 554
15 | CH3NO2 -93.4 0.133 509
16 CH20 -126.67 0.0703 351
17 NO2 19.03 0.0519 109
18 CH3 136.55 0.0673 332
19 HNO 88.91 0.052 252
20 C2H5 88.39 0.121 365
21 H 211.76 0.0208 0
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NUMERICAL INVESTIGATION ON CHEMICAL REACTION FLOW

OF NITROMETHANE PYROLYSIS

LI Shuaihui WANG Su YAN Weifeng FAN Bingcheng HE Yuzhong CUI Jiping
(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, No.15 Beisihuanxi Road,
Beijing 100190, China)
( Hypersonic Research Center CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract Chemical reaction flow of nitromethane pyrolysis behind the reflected shock in a shock tube is
studied in this article. An analytically coupled solution is given, in which the chemical reaction effect, the
volume effect and the flow effect in a 1-D chemical reaction flow are completely considered. Using this strict
solution, the reaction flow of nitromethane pyrolysis under the shock tube experiment conditions is simulated,
the numerical results are found to be in excellent agreement with the experimental data. Furthermore, contrasts
between the coupled solution and the simplified methods such as the constant-volume, constant-pressure and
constant-temperature approaches are discussed, which indicate that the former can availably solve the coupled
problem of the chemical reaction and the fluid dynamics under the engineering circumstances with high
temperatures and strong heat effects, and the latter three simplified models will not hold true any more.

Key words nitromethane composition, analytically coupled solution of chemical reaction flow, 1-D Euler
equation, shock tube



