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Numerical Analysis of Attenuation Process of Weak Shock
due to Molecular Vibrational Relaxation Effects

Kazuaki HATANAKA*® and Tsutomu SAITO

*3 Division of Aerospace Engineering, Muroran Institute of Technology,
27-1 Mizumoto-cho, Muroran-shi, Hokkaido, 050-8585 Japan

Numerical analyses are performed for attenuation of weak shock waves generated by explosion
of a unit mass of TNT. Viscous and heat conduction loss and molecular vibrational relaxation
effects of oxygen and nitrogen molecules are considered. The effect of each diffusion term on the
wave attenuation and the wave form change is investigated in detail. In addition, the characteristics
of each attenuation effect are investigated by the technique of frequency analysis.
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Fig. 1 Initial waveform
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(b) Closeup to positive phase of Fig. 2(a). The attenuation
effects of case (C) and (D) are also plotted.

Fig. 2 Overpressure histories at 5 000 m, 10% of relative humidity
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Fig. 3 Attenuation rate for pure tone sound waves
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Fig. 4 Attenuation effects of O, vibrational relaxation
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Fig. 5 Attenuation effects of N, vibrational relaxation
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Fig. 6 Total attenuation effects
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Fig. 7 The attenuation with viscosity
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