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Fig. 1 Procedure of temperature calculation by Newton iteration
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Table 1 Chemical reaction heat A, H,, of reactions of TNT detonation products ( T=298 K)

2 I i 2 2 i A H, /(K] + mol )
1 C(s)+0,(g) =CO, (g —393.5
2 CO(g)+(1/2)0,(g) =CO,(g) —282.8
3 C(s)+(1/2)0,(g) =CO(g) —110.7
4 CO(g)+H,0(g) =CO,(g)+H, (g —41.2
5 C(s)+H,0(g) =CO(g)+H. (g 131.3
6 C(s)+2H, (g =CH, —74.9
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Table 2 Chemical reactions after confined explosions with different TNT explosive charge volume ratios
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Table 3 Values of parameters in Eq. (20)

0 S S ° ST !
(Jemol™ «K ™) (Jemol™ +K™? (Jemol™ " +K) (Jemol'«K™) (Jemol™ '« K™

C(s) 17.150 4,270X107° —8.79X10° 298~230 0 8.614
CO(g) 26.537 7.683X10 ° —0.46X10° 290~250 0 29.142
CO, (g) 28. 660 35.702X107° 300~200 0 37.129
H,O(g) 30. 000 10.710X10°* 0.33X10° 298~250 0 33.577

H, (g 29.066 —0.836X10* 2.012X10°° 300~150 0 28. 840

0, (g 36.162 0.845X107* —4.31X10° 298~150 0 29. 359
CH, (@) 14. 318 74.663x107° —17.426X107° 291~150 0 35. 715

N, () 27.870 4.270X107° 298~250 0 29.121

X T TNT $E25  BOR2G5E oo = 1. 64 g/cm® , W HIRHCN 4. 19 M]/kg.
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Fig. 2 Variation curves of temperatures with small explosive

charge volume ratios
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Fig. 3 Variation curves of quasi-static pressures

with charge volume ratios
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Calculation of the quasi-static temperature of confined
explosions in consideration of the effect of the chemical
reactions with detonation products

Zhong Wei', Tian Zhou', Zhao Yang”
(1. Northwest Institute of Nuclear Technology, Xi’an 710024, Shaanxi, China;
2. China Nuclear Power Engineering Co. Ltd. , Beijing 100840, China)

Abstract: By focusing our concern on the effect of chemical reactions with detonation products, we
have done research on the calculation of the quasi-static temperature of confined explosion. On the ba-
sis of the energy conservation, considering the chemical kinetic reaction process of the detonation
products, the formula and calculating method of quasi-static temperature were proposed. A computa-
tion program was designed using C+ + language, which was used to calculate the quasi-static temper-
ature of the TNT confined explosion. Calculation results show that chemical reactions of the detona-
tion products play a very important role in the calculation of the quasi-static temperature in confined
explosions, and obviously the temperature varies with the charge volume ratios. Ours is an efficient
technique to obtain a more accurate quasi-static temperature and calculate some other parameters of
confined explosions.

Key words: mechanics of explosion; quasi-static temperature; confined explosion; TNT explosive
charge; chemical reaction kinetics; charge volume ratio
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