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 TJo achieve compact and efficient H,O, production in microgravity, computational fluid dynamics (CFD) is employed to predict H,O,

generation and guide reactor design optimization.
* To enhance mixing performance, optimized nozzle configurations are developed using both single-phase and multiphase CFD models.

* To prevent hydrogen peroxide dissociation, cooler configurations are designed and evaluated through CFD analysis.

Nozzle How can nozzle configurations be optimized to enhance mixing performance?
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» Single- and two-phase CFD models enable the design and analysis of mixing nozzles.

How does cooling performance vary among different cooler configurations?
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* Heat transfer models reveal reactor temperature distribution in microgravity, guiding cooler design optimization.

m * Experimental validation will be performed after nozzle fabrication.

* The quench system will be optimized for improved heat transfer performance.
* Afull reactor prototype will be developed.
 Plasma and reactive models will be developed to support prototype design under microgravity conditions.
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The optimized nozzle configurations
demonstrate strong gas—liquid mixing.

Single- and two-phase CFD models
predicts microgravity nozzle behavior.

Heat transfer modeling supports
cooler design optimization.
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