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Simulation to Sudden- Expansion Two- Phase Flows with Two-Scale
Second-Order Moment Particle Tur bulence Mode

Zeng Zhuoxiong'? , Zhou Lixing' , Zhang Jian'
(1. Department of Engineering Mechanics, Tsinghua Universty, Beijing 100084 , China; 2. Department of Mechanical
Engineering, Nanchang Institute of Aeronautical Technology , Nanchang 330034 , China)

Abdract: A two-scale second-order moment particle turbulence model accounting for inter-
particle collison is developed based on the concept that the particle fluctuation can be divided into
large scale one due to turbulence and small-scale one due to collison with a unified treatment.
Adopting the multiple scale of snglefluid method and two-fluid model , the particle Reynolds
stress equation for two-scale fluctuation, the energy trander rate equation for large-scale
fluctuation, the turbulent kinetic energy disspation rate equation for small-scale fluctuation, and
the gasparticle velocity correlation equation for two-scale fluctuation are all derived and closed.
The presented model is employed to smulate gasparticle flows in a sudden-expanson chamber ,
and the smulated results coincide well with the experimental ones. It is also demonstrated that
the presented two-scale model is with higher calculating accuracy than the sngle scale model.
Keywords: gasparticle flow ; second-order moment model ; two-scale fluctuation
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