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The equation for dissipation rate of turbulent kinetic energy is discussed. It is shown that the well known empirical
form of this equation used in turbulence closures for stably stratified flows may be seen as a simplified equation of a
more general relaxation equation for turbulence wave number (defined as the inverse of turbulence length scale [; =
k3/2 /€) to some “equilibrium” state. The “equilibrium” itself for horizontally homogeneous stably stratified flows
is expressed using steady state turbulent kinetic energy budget equation and Monin-Obukhov Similarity Theory
formulation of the velocity-gradient (see, (Zilitinkevich et al., 2018)). Moreover in this case the controversial
constant defining the action of buoyancy on the dissipation rate in € equation may be related to the ratio of von
Karman constant and the critical Richardson flux number. In a more general form the new approach in deriving the
€ equation leads to an additional relaxation term, which controls the adjustment of dissipation rate in non-stationary
flows, and to our knowledge this adjustment mechanism may be missing in two-equation single column closures as
used in large-scale models. We use large-eddy simulation data of stratified atmospheric boundary layer flows and
direct numerical simulation of stably stratified plane Couette flow to verify steady state “equilibrium” solutions
and discuss the behavior of dissipation rate of turbulent kinetic energy in non-stationary problems.
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