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A MASS-WEIGHED AVERAGED SECOND-ORDER MOMENT
TWO-PHASE TURBULENCE MODEL YV

Lin Zhaohui Yu Yong Zheng Chuguang
(National Laboratory of Coal Combustion, Huazhong University of Science and Technology,
Wuhan 430074, China)

Zhou Lixing
(Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China)

Abstract There is particle apparent density or number density fluctuation in turbulent gas-
particle flows. Hence, the time-averaged unified second-order moment (USM) two-phase turbulence
model must include the terms and equations related to number density fluctuation, which makes
the model more complex. Actually, the gas (tracked by small particles) and particle velocities
measured by LDV or PDPA are the number-averaged ones. So, it is more reasonable to use
mass-weighed averaging instead of time averaging. Furthermore, the mass-weighed averaging can
reduce the number of equations, thus reduce the computation storage and time. In this paper, a
mass-weighed averaged second-order moment (MUSM) two-phase turbulence model is derived and
closed. This model includes an equation of gas fluctuation velocity seen by particles. Therefore, the
MUSM model can be considered as the improvement and development of the original time-averaged
USM model.
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