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Study of micropropulsion system
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Abstract: The cost and risk of micropropulsion can be greatly reduced by use of MEMS
technology. The micropropulsion system based on MEM'S can meet special requirements of spacecraft,
such as performance, volume and weight. The technical option of free molecule micro resistojet
(FMMR) thruster and micro bipropellant liquid rocket engine is studied in the paper. The
characteristic of FMMR under various conditions is investigated by use of direct simulation Monte
Carlo (DSMC) method, and its performance is aso evaluated. Applying the FLUENT commercial
software, the characteristic of flow in the layer of two dimension nozzle is calculated and analyzed. At
the same time, the operation performance of various nontoxic propellants is researched. The results of
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study show that the specific impulse, thrust and efficiency is |, =68.247s, F =0.225mN and
h =52.6% respectively for FMMR using water (H;O) as propellant. For micro bipropellant liquid
rocket engine, the chamber pressure is smooth and responsible time is rapidly during startup phase
using hydrocarbon (methanol, ethanol or kerosene) as fuel. Through system integration, the
micropropulsion has widely application prospect for inorbit maneuvers on military and civil
micro/nanospacecrafts in the future.

Key words: micropropulsion; micro-electromechanical systems (MEMS); free molecule micro
resistojet (FMMRY); micro bipropellant liquid rocket engine
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