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Theoretical Prediction Model of Critical Energy for
Direct Detonation Initiation in H,-O,/Air Mixtures

ZHANG Bo''?,BAI Chun-Hua®

(1. East China University of Science and Technology »School of Resources and
Environmental Engineering ,Shanghai 200237 ,China;
2. State Key Laboratory of Explosion Science and Technology
Beijing Institute of Technology ,Beijing 100081 ,China)

Abstract; Based on the critical tube diameter and detonation cell size data in H,-O,/Air mixtures, the
piston work done model was used to predict their critical energies of direct initiation. The good agree-
ment is found by comparing the theoretical predicted critical energies with those measured in the ex-
periment. Thus,the theoretical model is proved to be able to predict the critical energy of H;-O,/Air
mixtures within satisfactory. From the theoretical prediction model, it is obviously shown that the
critical energy for H;-Air is significantly bigger than H,-O, mixture when at the same initial condi-
tions. The ZND induction zone length was further investigated to study the large critical energy dis-
crepancy behavior between those mixtures,the results clearly indicated that the induction zone length
for H,-Air is much longer than that of H;-O, mixture at the same initial condition,and it is cube rela-
tionship between critical energy and induction zone length, which results in the bigger critical energy
of the H;-Air mixture. This result is in agreement with the critical energy predicted from theoretical
model.

Key words: detonation;direct initiation;critical energy;prediction model
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