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Feasibility study of M HD energy bypass scram jet
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(School of A stronautics, Beijing U niversity of A eronautics and A stronautics, Beijing 100191, China)

Abstract The perfomance of magnetohydrodynamics(MHD) energy bypass scramjetwas analyzed using
guasi-one dimensional mathematical model MHD gpplication on ideal and un-ideal scramjetwas investigated,
the reaults show that for ideal scranjet there isno need o ueMHD devices, for un-ideal scramjet the perfom-
ance can be mproved by the use of MHD energy bypass Considering about the engineering constraints, such
as cambustion chamber entry M ach number and the maximum allowable tenperature of the entire channel, the
perfomance of scramjet and magneto-plasna-chemical (M PCE) was compared, results shov thatMHD energy
bypass can broaden the flight M ach number range of the engine and mprove performance when the vehicle is
flying at un-design M ach number or the engine is not perfectly designed The influence of ssme important pa-
raneters quch as load factorsand MHD channel presaure coefficients o the performance of theM PCE was ana-
lyzed, reaults show that the optimization of these parameters can increase the ecific mpulse of the engine but
the degree is constrained by the engineering conditions

Key words: magnethydrodynanics (MHD) ; magneto-plasna-chemical engine (MPCE); hypersnic
vehicle scranjet
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