SM7 EE HAKRFEIFE FNEEZTRE

BUERRTIZ K D/INENA Ty FOFy FT OO O OMRESE

Performance Evaluation of Small Hybrid Rocket Engines by Numerical Analysis

OKEPE !, a2
*Aoi Nagano!, Akiyo Takahashi?

This study presents a numerical analysis of small-scale hybrid rocket propulsion systems using ANSYSS Fluent. As a preliminary step,
methane combustion was simulated to examine basic characteristics such as temperature, velocity, and species distribution, thereby
establishing a computational framework for hybrid rocket analysis. Future work will build on a previously studied engine design
employing hydroxyl-terminated polybutadiene (HTPB) as fuel and Nytrox (N2O + liquid oxygen) as oxidizer. Since HTPB thermally
decomposes to release butadiene gas, this species will be modeled in the boundary layer to reproduce fuel regression and diffusion
flame behavior. The objective is to clarify performance limitations of small-scale hybrid propulsion and provide design guidelines for

optimization.
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Figure 4. Mass Fraction Distributions of O
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Figure 5. Mass Fraction Distributions of CO:
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Figure 6. Mass Fraction Distributions of CHa
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Figure 7. Mass Fraction Distributions of NO
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