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Motivation 

ÁComparison of open -channel LES and DNS
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DNS LES LES LES DNS

Fluid air water air-water 

domain size 12ǀƎ2ǀƎ6ǀ

No. cell
192 Ǝ128 Ǝ160 96 Ǝ96 Ǝ80 96 Ǝ96 Ǝ80

3,932,160 737,280 737,280

ɜx+ 13 26 22

ɜz+ 8 16 13

ɜy+
min , ɜy+

max 0.07, 14 0.09, 18 0.07, 13

DNSairƖwaterDNSair LESwater LESairƖwater



Validation

Mean velocity profile Root-mean-square velocity fluctuation
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VLESwater in good agreement with LES air

ÁTurbulence statistics 



Numerical Conditions 
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ÁGradient & divergence scheme

gradient scheme
cellLimited Gauss linear 1.0 

divergence scheme
Gauss linear

gradient scheme
Gauss linear

divergence scheme
Gauss vanLeer

gradient scheme
Gauss linear

divergence scheme
Gauss linear

gradient scheme
Gauss linear

divergence scheme
Gauss linearUpwind

V transition from laminar to turbulence 


