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Fig.4 Turbulent dissipation rate distribution estimated by different methods
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Estimation the turbulent dissipation rate in a horizontal
rectangular duct by large eddy PIV method

WANG Han-feng GUO Fu-shui LIU Zhao-hui ZHENG Chu-guang
National Laboratory of Coal Combustion —Huazhong Univ. of Sci. & Tech. Wuhan Hubei 430074  China

Abstract Accurate estimation of turbulent dissipation rate is very important to the engineering and turbulent theory.
Previous studies which are limited to single-point velocity measurement techniques mainly focus on measuring the single-
point local dissipation rate or average rate over a finite volume cannot provide the distribution of the dissipation rate for the
whole field. Since the particle image velocimetry PIV is capable of providing multi-point instantaneous measurements of a
velocity field it is more suitable for estimating the dissipation rate. In this paper the relationship between the velocities
captured by PIV and single-point measurement method is analysed and a large eddy PIV method is proposed. Based on this
method the measurement results of horizontal duct flow by PIV are applied for estimating the turbulent dissipation rate by
using different sub-grid scales SGS stress models. The results obtained by large-eddy PIV method and dimensional analy-

sis are compared and analysed as well.
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