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Huangweil Zhang

National University of Singapore

1% 4# H : Detonation propagation in partially cracked ammonia

and air mixtures

8

“ 44 % : In this talk, simulations incorporating detailed chemistry are
conducted to study the detonation initiation and propagation in stratified
cracked ammonia and air mixtures, aiming to reduce the critical
initiation energy (EiC) for low-cracking-ratio ammonia. First, EiC under
different ammonia cracking ratios (k) in uniform mixture is calculated. It
shows that EiC increases rapidly as k decreases, and the critical
initiation energy is extremely high for low-cracking ammonia. Then, an
indirect detonation initiation method, which utilizes the detonation wave
propagating in the transition zone of stratified cracked ammonia, is
proposed. The results indicate that the proposed method can efficiently
initiate detonation in the low-cracking ammonia. Compared to directly
initiating detonation in the mixture with k¥ = 0.3, this indirect
configuration reduces EiC by 65.5%. As «k decreases, a longer transition
zone is required to sustain the detonation propagation without
decoupling. Additionally, two typical transition modes are identified,
and detailed wave structures are analysed. Mixture reactivity across the
transition zone determines the detonation transition process. As the
transition zone length increases, the reactivity gradient within the zone
decreases, allowing the initially low-overdrive detonation wave to
compress the local mixture for ignition when entering the transition
zone, resulting in smooth detonation structure evolution,
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