
Department of Energy and Process Engineering ISE Jan.17
TEP4170 Heat and combustion technology

Exercise 2: Turbulence – averaging and modeling

Reynolds decomposition and averaging

Problem 1:
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Turbulence equations

Problem 2:

– Introduce the Reynolds decomposition in the basic equations and develop the
following equations (assume that density does not vary):
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– Why do we do this?
– What was lost during this operation? (besides the possible variation of denisty,
which was neglected)

A turbulence model

Problem 3:

In Section 2.6 of the textbook (Ertesv̊ag), Prandtl’s mixing length model is de-
veloped for momentum transfer. This is a model for the turbulence stresses in
Eq. 2.8.

– Develop a similar model for the mass flux and the heat flux (see the second
last terms of Eqs. 2.9 and 2.10). That is, determine the turbulence diffusivities
Dt and αt in Eqs. 5.1 and 5.2 similar to the turbulence viscosity in Eq. 2.17.
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