Rapid Combustion of Model Rocket Engine in Reduced Gravity

ABSTRACT
In microgravity, combustion phenomena drastically change their features compared with those in normal gravity[3]. Gravity causes convection through pulling dense air down. Due to density difference, warm air rises and cold air sinks. This causes fire on a matchstick or candle to have a teardrop shape: air currents draw the flame upward and cold air is pulled down toward the wick creating a void. This diffusion supplies oxygen to continue combustion. However, in microgravity, there is no force to cause this convection. As a result, cold air does not rise; it forms a sphere and burns for a long time because oxygen is being consumed slowly.
My experiment will aim to analyze the properties of solid motor combustion when ignited and sustained throughout microgravity. I will analyze which properties of combustion changes when an engine is ignited in microgravity versus normal gravity. For example, I will observe the differing effects on duration of combustion, thrust, deployment of charges, and any other variables.
The results of the study aim to analyze the impact of differing G-forces on forced combustion. Studying the differing impact of G-forces on model rocket engines, it allows us to design better thrust and propulsion systems for space travel and settlement. Each planet has different gravitational forces and space is microgravity. Through reduced gravity testing, I hope to make advancements in the combustion field to answer questions about the properties of fire in different gravitational fields. I hope to take this scientific discovery to better design technologies that could efficiently transport heavy cargo from one space shuttle to another in orbit. I hope to evaluate the possibility of launching a model rocket from one location in space to another location in space. Researching how forced combustion could behave in microgravity can allow us to design better space transportation systems from one location to another in microgravity.
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