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ABSTRACT 

The objectives of this study are to compare the performance of six turbulence models for a variety of 
turbulent flows and also to examine the models’ sensitivity to grid resolution and freestream turbulence. 
These models include the linear V2F model of Durbin, two nonlinear quadratic models of Rumsey and 
Gatski: one with  k−ε( EASM k−ε)  and the other with  k−ω( EASM k−ω);  the nonlinear cubic model of 
Craft et al. and two nonlinear cubic models of Shih et al.. The flows that are investigated are (1) three free-
shear flows including a mixing layer, a plane jet, and a round jet; (2) flat plate boundary layer; (3) flow over 
an axisymmetric cylinder with strong pressure gradients; and (4) axially rotating pipe. It is shown that none 
of the models performed well for all test cases. The Shih II model shows a better result than the others in 
free-shear flows and in the rotating pipe, but fails to predict flow separation with strong pressure gradients. 
The EASM k−ω is found to be capable of capturing the flow separation caused by the strong pressure 
gradients. Although the model is not sensitive to freestream turbulence in free-shear flows, it is found that the 
model is still sensitive the freestream turbulence in a flat plate boundary layer and in the flow over cylinder 
with strong pressure gradients. 
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