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Abstract; On the basis of the mechanism of sonic boom cloud generation, computational
fluid dynamics methods were employed to numerically simulate the aircraft’s external flow
field. On the basis of the temperature and pressure distributions in the aircraft’s external
flow field, a model was established for the distribution of liquid water around the fuselage,
taking into account the atmospheric water vapor content. Utilizing the Khragian-Mazin
droplet size distribution model, a model was constructed for the quantity and diameter
spectrum distribution of droplets in sonic boom clouds. The sonic boom cloud model was
used to simulate typical aircraft sonic boom clouds under transonic flight conditions and
analyze the characteristics of sonic boom clouds under different flight speeds and
environmental conditions. The results indicate that the formation of sonic boom clouds is

related to flight conditions, aircraft structure, and atmospheric parameters, and is
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independent of whether the aircraft breaks the sound barrier. The higher the aircraft’s flight

altitude, the more difficult it is to generate sonic boom clouds; the faster the aircraft’s flight

speed, the more likely it is to generate sonic boom clouds, and the cone angle of sonic boom

clouds decreases with increasing flight speed.

Key words: sonic boom cloud; computational fluid dynamics; saturated water vapor

content; Khragian-Mazin distribution model
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