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Optimization of grain design for hybrid rocket engine based on
hybrid optimization algorithm

RAO Dalin, LI Xirrtian, TIAN-Hui , CAl Guo-biao

(School of Astronautics;
Beijing University of Aeronautics and A stronautics, Beijing 100191, China)

Abstract : To decrease the performance loss-such as specific/impul se caused by oxidizer
fuel ratio deviation from optimal value-duringthe working process, a hybrid optimization al-
gorithm-based on clonal selection algorithm(CSA) and differential evolution(DE) was pro-
posed in“thispaper ;, which was called differential clonal selection algorithm(DCS) . An opti-
mization model\and a'\scheme for grain desgn were established, and penalty function was a
dopted to eliminate the restrictions. The algorithm, model and frame were applied to a hy-
brid rocket grain desgn, and the result indicates a good performance of the algorithm and
scheme. After-the optimization, excrescent propellant ratio and combustor pressure are re-
duced, the working condition of combustor and nozzle is meliorated , and an average specific
impul se increase by 1.2 percent.

Key words: hybrid rocket engine; grain design; differential evolution; clonal selection;
optimization desgn
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