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Table 1 Material parameters of propylene oxide!'”™'!
parameters results

molecular formula C,H,O

molecular weight / g-mol™ 58

standard state entropy / J-kmol™ -K™' 287400

liquid density / kg-m™ 830

liquid heat ratio / J-kg™" -K™' 2106.72

enthalpy of evaporation / J-kg™' 477000

boiling point / K 307

saturated vapor pressure / Pa temperature piecewise linearity
viscosity / kg-m™'-s™! 2.8x107*

droplet surface tension / N-m™' 0.0245

binary diffusion coefficient / m*-s™"  1.04x107°
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Fig.1 Observation results of dispersion experiment of 2 kg
cloud explosion device
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Fig.3 Comparison of the dispersion radius between experi-

ment and simulation
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Table 2
mental and simulated results of 2 kg static fuel

Detonation pressure comparison between experi-

. experimental simulated relative error
distance / m
results / MPa results / MPa /%
1 1.55 1.50 3.2
3 0.48 0.46 4.2
DPM Concentration
kg-m®
0.00e+00 2.40e+00 4.80e+00

e. 60 ms

4 =EISERIERRE

Fig.4 Cloud dispersion concentration nephogram
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Fig.5 Cloud detonation temperature nephogram
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Numerical Simulation of Cloud Detonation at high Falling Velocity

SU Zhen', GAO Hong-quan®, ZHAO Hong-wei’, ZHANG Qi'
(1. State Key Laboratory of Explosion Science and Technology » Beijing Institute of Technology » Beijing 100081, China; 2. 96901 troops of the Chinese People's
Liberation Army, No. 109 Courtyard, Beijing 100094, China)

Abstract: To study the fuel dispersion and detonation process at a falling speed of 1000 m-s™', a computational simulation mod-
el of fuel dispersion detonation was established, and the static fuel dispersion and cloud detonation experimental results were
used as numerical methods to verify the results. Results show that under the condition of a falling speed of 1000 m-s™', the distri-
bution of cloud shape and concentration field with time and space is obtained by numerical simulation. The cloud shape is
roughly fan-shaped, and the concentration gradually decreases with distance, and finally reaches a stable distribution. The radial
radius of the cloud can reach 2.24 m. The law of the cloud detonation process and the influence of the detonation pressure field
and temperature field are obtained. After initiation, the arc-shaped wave front is formed and diffuses outward, and the tempera-
ture and pressure continue to decay. The numerical simulation results are consistent with the experiments, which provide a new
way for the safety design of the high-falling velocity cloud explosion weapon system.

Key words: cloud dispersion;high falling speed;cloud;detonation;propylene oxide fuel;fuel air explosive
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