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Study on the Safety Evaluation of Solid Fuel for Hybrid Rocket Engines
Prediction of Minimum Explosible Concentrations through Ignition Tests of Solid Fuel Dust
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To evaluate the safety of materials used in solid fuel for hybrid rocket engines, measurements of the minimum explosive

concentration of solid fuel dust were conducted. The results revealed that for microcrystalline wax particles with a diameter of

212 pm, the lower explosive limit concentration exists within the range of 400 to 1600 g/m?.
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Table 1 Particle Size Ranges in Dust in Prior Research!!!

Actual particle size Apparent particle size
850 um>R=500 pm 850 um
500 um>R=212 pm 500 pm
212 pm>R=53 pm 212 um
53 pm>R 53 pm
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Figure 1 Test Conditions and Results for Air, 212 pm!!
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Figure 2 Hartman-type Explosion Tube Apparatus
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Table 2 Particle Size Ranges in Dust
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Table 3 Test Results
Dust .
No | Diameter[um] | concentration Discharge Ignition
delay([s]
[g/m’]
1 212 400.9 0.7 X
2 212 396.6 0.7 x
3 212 402.0 0.7 x
4 212 395.3 0.3 x
5 212 400.3 -0.02 x
6 212 3998.8 -0.02 O
7 212 3997.0 0.7 O
8 212 32149 0.1 O
9 212 2405.0 0.1 O
10 212 1600.5 0.1 O
11 212 798.8 0.1 x

Actual particle size Apparent particle size
R=300 um 300 pm

300 pm>R=212 um 212 pm

212 pm>R=2125 pm 125 ym
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