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Formulation of Comﬁressible and Not Expanding Fluid Dynamics and Study on Its
Application to High-Speed Dense Dusty Flow
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When an object moves at a high speed in a space filled with dense dust
particles, the fine grains are formed by destructive collision and are aggregated into dusty clouds
with higher density. To macroscopically describe such irreversible process, the “ Compressible and
Not Expanding” fluid model and the computational method to solve its flow were proposed. To observe

granular flow around a high-speed object, the experimental technique to launch a projectile on a
two-dimensional sheet of free-falling particles was developed. The characteristic features observed
in the experiment, that is, the formation of the shock-wave-like structure in front of the body and
the void in the wake region, were successfully simulated by the present model. Based on those
techniques, various applications, for example, an umbrella-like membrane shield against the impact
of dusty clouds, a numerical simulation of the planetary system formation from a disk of grains and
S0 on, are expected.
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