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Influence of nozzle inlet Mach number on

performance of scramjet nozzle

WEN Ke, LI Xu-chang, MA Cen-rui, MA Hai-ying, SONG Ya-fei
(Missile Institute, Air Force Engineering University, Sanyuan 713800, China)

Abstract: The RNG k—¢ turbulence models and finite volume method were used to solve the con-
servative Reynolds-averaged Navier-Stokes equations and simulate the flow field and performance of
the scramjet asymmetric ramp-nozzle designed with multi-target optimization method. The character-
istics of the nozzle were numerically studied under the condition of various nozzle inlet Mach num-
ber. The simulation result shows that the variation of the nozzle inlet Mach number may influence the
internal flow parameter of the nozzle, the increased or reduced inlet Mach number leads to up or
down in thrust and lift force simultaneously, and maybe affects the stabilization of hypersonic air ve-
hicle.
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Fig. 1 Geometric dimension of asymmetric ramp—nozzle
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Fig.2 Computational mesh of nozzle
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Fig. 3 Static pressure distribution on internal

surface of nozzle upper wall
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Fig. 4 Contours of scramjet nozzle flowfield
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Tab. 1 Preparison of thrust and lift force of scramjet

nozzle under different working conditions

T HEAN FAN
1 136983.46 7952.41
1.25 185867.27 9643.12
1.5 229842.35 11084.53
1.75 290236.54 13273.66
2 337328.18 15862.58
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