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LARGE EDDY SIMULATION OF FULLY TURBULENT WAVY CHANNEL FLOW
USING RESIDUAL-BASED VARIATIONAL MULTI-SCALE METHOD

Kyoung sik Changfl Bum Sang Yoon® and Joo Sung Lec’

Turbulent flows with wavy wall are simulated using Residual-based Variational Multiscale Method (RB-VMS)
which is proposed by Bazilves et al(2007) as new Large Eddy Simulation methodology. Incompressible Navier-Stokes
equations are integrated using Isogeometric analysis which adopt the basis function as NURBS. The Reynolds
number is 6760 based on the bulk velocity and averaged channel height. And the amplitude (a/A) of wavy wall is
0.05. The computational domain is 2Ax1.05AxA in the streamwise, wall normal and spanwise direction. Mean
quantities and turbulent statistics near wavy wall are compared with DNS results of Cherukat et al.(1998). The
predicted results show good agreement with reference data.

Key Words : Wi thg2A1YH (Variational Multi-scale Method) , 57181814 (Isogeometric analysis) 33 ™ (Wavy Wall),
L]"TET 5 (Turbulent flow)
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Fig. 1 Grid system

Fig. 2 Grid convergence test: urms, vrms at two positions
(a) x/A=0.0 (crest), (b) x/A=0.0 (trough)
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Fig. 5 Streamwise velocity profiles (a)x/A=0.1,(b)x/A=0.3,
(c)x/A=0.5,(d)x/A=0.7
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Fig. 10 (Top) Isosurface of coherent structures at instantaneous
time of fine mesh, (Bottom) Spanwise vorticity contours
in xy plane
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