
Turbulent Flow and Transport 

8 Introduction to Turbulence Models 

8.1	 Approaches to closure. Eddy diffusivity defined in terms of local turbulence intensit and 
length scale. 

8.2	 Equations for (i) the kinetic energy of the mean motion and for (ii) the mean kinetic energy 
associated with the turbulent fluctuations (the turbulence intensity k). Significance of the various 
terms. 

8.3	 Modeling of the terms in the k−equation outside viscous sublayers: the Reynolds stresses, the 
dissipation function, and the flux terms. 

8.4	 A calibration of the empirical constants: application of the k−equation in the constant shear 
layer (an analytical solution). Wall boundary condition on k. 

8.5 An equation for ε. Wall boundary conditions. 

8.6 Application of the k−epsilon model in some simple cases where analytical solutions re obtained: 

(i) Decaying uniform turbulence 
(ii) Decaying convected turbulence 
(iii) See Problems 

8.7 The k−epsilon model applied to more complex flows: some comparisons with experiments. 

8.8	 Effect of thermal stratification (heat flux) on turbulence. The Richardson number and the 
Monin−Obukhov length scale. Damping and amplification of turbulencen by thermal 
stratification. 

8.9 Thermally stratified turbulent shear flows. 
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