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Parallel direct method for turbulent channel flow

XI Lingchu XIE Jiabin BAO Yun

( School of Aeronautics and Astronautics Sun Yat-Sen University Guangzhou 510275 China)

Abstract: In this study the direct numerical simulations of turbulent channel flow combined with Parallel Direct
Method of DNS ( PDM-DNS) are performed and high parallel efficiency is obtained. A parallel efficiency of over
95% can be achieved on 256 cores of the Tianhe2 supercomputer. Statistics of four cases with Re. =176 544 960
and 2000 have been compared with the Lee&Moser’ s results and the reliability is verified. Further based on the
advantage of finite —difference with immersed boundary condition easy to deal with wall boundary condition a
simulation added local burr band at Re. = 176 has been performed to realize research of complex boundary
condition. The proposed method provides a new tool for the study of turbulent channel flow with complex boundary
condition.
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Fig.1 Variation of wall friction coefficient with time
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Tab.2 Parameters of channel flow simulations

Re, Re, L, xL N, N, N, Ax* Ay

x ¥ z

CHI 2800 176 4wh x2mwh 256 256 128 8.6 4.3
CH2 10000 544 2wh xwh 512 256 320 6.8 6.8
CH3 20000 960 2wh xah 1024 512 512 6.1 6.1

CH4 45000 2000 2wh X wh 2048 1024 1024 6.2 6.2
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Fig.2 Mean velocity curves at different Reynolds numbers
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Fig.4  Simulation with rough burr in channel flow
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Fig. 3 Mean-squared streamwise velocity fluctuations at
different Reynolds numbers
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Fig.5 Mean velocity curves at different positions after adding
rough burr
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