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Shock Wave Interaction with Density Gradient near Solid Wall
Shigeo Obata

ABSTRACT

The baroclinic torque, an aerodynamical force induced by spacial misalignment between density gradient of mixing
layer and pressure gradient of shock wave, is able to achieve fine mixing enhancement characteristics in fuel gas
injection for supersonic combustion of SCRAM jet engine. The effect of reciprocal passage of a normal shock wave,
forward and backward propagation through a 2-D circular shape helium gas surrounded by air, on mixing process is
numerically analyzed. A governing equation system including Navier-Stokes and species mass conservation equation
is solved by TVD formulated finite differential method. After the primary interaction of forward propagating normal
shock wave, Ms=1.5, the helium gas is divided to two elliptic parts. Each part shows a symmetrical vortical motion.
Similarly the secondary reflection wave cuts off each part to tiny twins with contra-vorticities. Though a reciprocal
motion of shock wave produces contra-direction of baroclinic torque on helium gas, the combination never contribute
to suppress mixing but accelerate homogeneity of concentration between helium and air.
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