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RESEARCH ON THE KEY SCIENTIFIC PROBLEM IN THE EULERIAN
MODLEING OF LARGE-SCLAE MULTI-PHASE FLOWS —DRAG MODEL

QI Haiying CHEN Cheng

(Key Laboratory for Thermal Science and Power Engineering of Ministry of Education, Tsinghua University, Beijing 100084, China)

Abstract Eulerian two-fluid model with kinetic theory of granular flow develops quickly for the calculation of
large-scale multi-phase flows and reactions. Drag model which describes the interphase interactions is critical to
the calculation accuracy. This paper reviewed all the methods to develop drag models for dense heterogeneous
gas-solid flows and discussed their merits and defects. Based on the energy analysis of multi-phase flows,
energy minimum multi-scale (EMMS) drag model was established. The core of EMMS model is establishing
the conservation equations of mechanical energy and solving such equations with the stability condition that the
energy for particle suspension and transport reaches minimum. This paper discussed the development process of
EMMS model and pointed out its substantial defects in describing cluster characteristics. New descriptions of
cluster characteristics were proposed and verified with experimental data. The predicted drag with the new
cluster descriptions agrees well with experimental results indicating the effectiveness of the model revision.
Finally, this paper expounded the EMMS model defects in universal application and suggested the developing

directions.

Key words multi-phase flow, numerical simulation, drag model, EMMS, cluster



