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ABSTRACT

In order to investigate a formation process of rise time in the sonic boom propagation, axi-symmetric Euler analyses with thermal
nonequilibrium have been numerically conducted. In the thermal nonequlibrium model, the harmonic oscillation is assumed and the
Landau-Teller relaxation model is used to take into account the effect of molecular relaxation with respect to molecules of O, and N,. The
flowfield around an axi-symmetric paraboloid is solved in the computational domain extending from the near field around the body to the
normal distance of 1000 times larger than its length from the body axis. The solution adaptive grid is constructed to align the grid lines to
both the front and rear shock waves generated from the body. The atmospheric conditions are set as the geometric mean of the atmospheric
properties at an altitude of 25 km and at the ground. The freestream Mach numbers are 2 and 5. The results show that the configuration of
the shock wave is mainly changed by the effect of the attenuation with the sound absorption of N,. The pressure rise of the shock wave in
the nonequilibrium case is lower than that in the equilibrium case. Moreover, the rise time at the far field increases in proportion to the
normal distance from the body axis, though it does not change at the near field around the body. In case that the thermal nonequilibrium is
assumed, the rise time depends on not the Mach number but the maximum pressure rise caused by the shock wave. Then, it is shown that
the rise time at Mach 2 is longer than that at Mach 5 in the whole domain, when the radial distance from the body axis is the same in both
cases.
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