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Figure 1 Hybrid rocket.
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Figure 2 Boundary layer combustion.
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Figure 3 Baffle plate set up.
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Table 1 Properties of WAX.

Model number Hi-Mic-2095
Number of carbon 30~60
Molecular weight 300~550

Melting point  [°C] 101
Density* [kg/m3] 780

*(Density is defined at 120°C)
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Table 2 Properties of aluminum powder.

Purity [%] 99. 8~99. 9
Mean Particle size [um] 30
Density [kg/m3] 2. 7x103
Manufacturing method Atomize
Specific heat [ /g K] 0. 88

Figure 5 Aluminum powder.
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Figure 6 Samples.
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Figure 7 Combustion test equipment.
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Figure 8 Baffle plates.
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Table 3 Experiment conditions.

Combustion time [s] 5
Oxidizer mass flow rate [g/s] 7~9
Fuel length [mm] 100
Nozzle throat diameter [mm)] 8 (Expansion ratio 1.
35)
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Figure 9 Regression rate.
Table 4 Regression rate.
WAX WAX + Al
Baffle plate 0 [mm/s] 1. 00 1. 07
Baffle plate 1 [mm/s] 1. 08 1. 13
Baffle plate 2 [mm/s] 1. 09 1. 05
Baffle plate 3 [mm/s] 1. 19 1. 18
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Figure 10 Combustion efficiency.
Table 5 Combustion efficiency.
WAX WAX + Al

Baffle plate 0 [%] 63. 8 80. 6
Baffle plate 1 [%] 74. 3 73. 5
Baffle plate 2 [%] 78. 0 75. 8
Baffle plate 3 [%] 78. 4 79. 9
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Figure 11 Unburned Fuel weight per burning time.
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