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A Study on Solid Fuel for Hybrid Rockets Using Carnauba Wax
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Abstract: Wax fuels are regarded as promising solid fuels for hybrid rockets due to their high regression rates and the entrainment
effect, which enhances combustion efficiency. However, challenges remain, such as unburned residues caused by low viscosity
and the sedimentation of additives. In this study, attention was focused on carnauba wax. Camauba wax exhibits higher liquid-
phase viscosity, which suppresses additive sedimentation and excessive droplet ejection during combustion. In addition, its
lower melting point suggests the potential for higher regression rates. Based on these characteristics, carnauba wax is considered
a strong candidate as a solid fuel for hybrid rockets. To evaluate its combustion characteristics, ignition tests were first conducted.
The results showed that camauba wax performed comparably to microcrystalline wax . Therefore, carnauba wax is suggested to

have potential as a hybrid rocket fuel, though further experiments are required to confirm its applicability and optimize

performance.
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Figure 1. Model of boundary layer combustion
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Figure 2. Ignition test equipment
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Figure 3. Sample
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Figure 4. Results of ignition delay time
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Figure 5. Results of combustion time
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Table 1. Average combustion properties of

Carnauba and WAX
A5 KIEAURE M [s] BRERTH[s]
Carnauba 8.83 48.47
WAX 7.66 44.56
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