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The design and installation of
explosion and measuring wind
device design and installation

Suitable position to fix camera
and measuring wind device

Release sounding balloon in
different attitude

The records and stastics of wind
and cloud’s temporal and spatial
distribution after explosion

Converse the relationship of
pixel and filed position in
camera device

Using laser range finder and
angle measuring instrument for
measuring the height and angle
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Fig. 1 Flow chart of the experiment
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Fig. 2 Experimental instruments Fig.3 Tracer cloud
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Table 1 Experimental data of cloud height of 62 kg TNT simulator

Time Toppest pixel bits Height Time Toppest pixel bits Height
/(s) x v /(m) /(s) x y /(m)
3 826 2485 53.1 6 837 2374 72.5
9 1034 2265 90. 4 12 1250 2172 104.9
15 1393 2083 118.0 18 1539 2003 129.2
21 1671 1933 138.7 24 1800 1882 145. 3
27 2021 1821 153.0 30 2164 1769 159.3
33 2021 1703 167.1 36 2196 1647 173.5
39 2338 1576 181.3 42 2551 1503 189.1
45 2801 1423 197.1 48 2893 1351 204. 1
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Table 2 Distribution of cloud height (Simulation)

Time/(s)  Height/(m) | Time/(s)  Height/(m) | Time/(s) Height/(m) | Time/(s)  Height/(m)
3 36.1 6 56. 3 9 74.0 12 92.1
15 105. 8 18 117.0 21 131.2 24 138.6
27 148. 4 30 156. 1 33 166.7 36 173.1
39 178.5 42 184.2 45 189.2 48 193.5
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Fig. 4 Comparison of cloud height Fig.5 Comparison of cloud diameter
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Fig. 6 Cloud distribution after blast
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Fig. 7 Relation of temperature with time Fig. 8 Relation of relative density with time
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Fig. 9 Velocity distribution at a certain time Fig. 10 Velocity variation with time
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Fig. 11 Top appears as kidney shape Fig. 12 Eddy velocity vector
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Fig. 13 Mechanism of eddy cloud
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Experiment and Simulation of Explosion Cloud Diffusion
DUAN Zhong-Shan'?,LLUO Yong-Feng”, YUAN Wei’,SHANG Ai-Guo®

(1. Logistical Engineering University ,Chongqging 401331,China;

2. The Institute of The Secondary Artillery Equipment Academy ,Beijing 100085,China;

3. The Second Artillery Engineering University  Xi'an 710025,China)

Abstract; The temporal and spatial distribution of explosion cloud in diffused experiment is analyzed

and studied. Cloud diffusion in the atmosphere is simulated by fluid dynamics software. Initial condi-

tions of the cloud are optimized by calculation and experimental program. Cloud movement process ris-

ing in vortex flow and flow parameters such as density,velocity,temperature and pressure are obtained

from the simulation. The formation mechanism of the explosive “mushrooms” cloud and the vortex

movement in gravity caused by different buoyancy force are discussed and analyzed.

Key words: blast;cloud diffusion;initial conditions;simulation
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