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ABSTRACT 

In this paper,Direct Simulation Monte Carlo ( DSMC ) method is used to 

conduct numerical experiments with the Variable Hard Sphere ( VHS ) molecular 

model [1] for the low density hypersonic flow . The general flowfield information, 

Mach number, pressure, density and temperature were obtained for rectangular, 

round and wedge shaped blunt bodies. The change of flow properties through 

shock and the effects of rarefaction under different knudsen number can be clearly 

analyzed by this method. 

INTROCUCTION 

A gas flow may be modelled on a macroscopic or a microscopic level. The 

macroscopic model regards the gas as a continuum. On the other hand, the 

microscopic or molecule model recognizes the particular structure gas as a myriad 

of discrete molecules. 

The way we choose to analyze the flow depends on the real gas situation 

and the economic efficiency. For example, space vehicle and the re-entry problem 

which always occur in a high altitude, the mean free path for the molecules to 

collide with each other is large. So it is far outside the validity of the Navier

Stokes equations of continuum gas dynamics. Then the molecular gas dynamics 

must be used. From the point of view of economic, it is assumed that, when both 

the microscopic and macroscopic approaches are valid,there is an overwhelming 

case in favor of the macroscopic or continuum approach. This assumption is 

based on the difficulties that are associated with analytic or numerical solutions 

of Boltzmann equation,as compared with similar solutions of the Navier-Stokes 

equation. 

Currently there is a renewed interest in "aerothermodynamics of external 

flows about vehicles at very high altitude and the development of the space trans

portation [2] . So the study of the low density hypersonic flow plays an important 

role in the research in this field. The altitude in this height is large. The gas is 
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