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Numerical Simulation of Gas Mixing Process by Reflected Normal Shock Wave
by
Shigeo Obata

ABSTRACT

The baroclinic torque, which is generated by spatial misalignment between density gradient and pressure one, can
induce a large vortical structure in mixing layer of air and fuel gas. In case of single passage of normal shock wave
through 2-D circular helium bubble floating in air it have already been clarified that the vortical motion divides the
bubble into two parts and the mixing is enhanced. In this report, the influence of round-trip passage of normal shock -
wave on mixing state is numerically investigated by TVD formulated finite differential method for Navier-Stokes
equation and chemical species mass conservation equations. The interaction of contra-directional vortices by forward
propagation of incident shock wave and backward one of reflected wave from rigid wall attracts much attention. The
general mixing process consists of the first division of helium bubble into two semicircular parts by the forward passage
and the second division into four parts. Since the existence of time delay to start vortical motion after shock passage
disturbs the interaction of the backward passage on first vortex, a shorter interval of two passages presents slow
formation of the small four bubbles. Two contradictory features are observed after the backward passage, a slight
mixing suppression estimated from mean concentration distribution and the elongation of boundary line separating air
and helium.
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