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Orthogonal optimal design of solid fuel formulation for HZOZ/HTPB

hybrid rocket motor
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Nozzle two-phase flow in Hy0y/HTPB hybrid rocket motor was numerically simulated by the stochastic trajectory model.Accuracy of the
simulation results was verified by comparison with experimental data.A parametric study of different condensed phase mass fractions and
particle mean diameters was performed to investigate the influence of condensed phase parameters on nozzle performance, and the results
show that the nozzle efficiency decreases with the increasing of condensed phase mass fraction and particle mean diameter.An orthogonal
design of fuel formulation was conducted to investigate the effect of different fuel additives(Al, Mg, AP and B) on the motor
performance, and an optimal formulation was obtained. The results indicate that the condensed phase mass fraction increases with the
increasing of mass fractions of Al and Mg, and is low dependent on the mass fractions of AP and B;the addition of Al, Mg, AP and B has
little effect on the maximum specific impulse, and can enhance the maximum density specific impulse effectively.Moreover, the addition of
Al and Mg reduces the nozzle efficiency, the actual specific impulse and the actual density specific impulse,while the addition of AP and
B has little effect on the nozzle performance

BESY BAE/REWE  FHEPDFE TG
KM

A A BT IR R Elfz S RESPAIE JiJi SUEE SIS R B =R
161168367 15 i &
Copyright© 2011 fi7=5)) Jy 244 5T/ 1424 1101084001065 HeARSCRF: ALstdh 2 RHHUR AT LA W




