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Numerical simulation of hypersonic flow field
using Beattie-Bridgeman gas equation

Yuan Chaokai, Liu Yunfeng, Jiang Zonglin
(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15
Beisihuanxi Road, Beijing 100190, China)

Abstract The real gas effect was commonly calculated by NS equations combined with
appropriate thermodynamic and chemical reaction model, regarding high temperature air as a
multi component mixture. The mass fraction of each component was identified by solving the
continuity equations, which consumed much time. However, when analysis flow filed structures
and aerodynamic/thermal properties, the gas state equation considering the real gas effect can be
used in numerical simulation to save computing time. In this article, Beattie-Bridgeman gas state
equation and NS equations were used to simulate the flow field of cylinder, wedge and double
wedge. The calculation results were compared with the chemical reaction model. It shows that the
calculating results of the two methods were nearly the same, but the computing time was only ten
percent of the five components chemical reaction model.

Key words hypersonic flow, real gas effect, Beattie-Bridgeman gas state equation



