\ Journal of
Biomolecules and Biochemistry

Defining the turbulent coefficients with the effect of atmospheric stability in wake of a

wind turbine wake
Mohammad A. Sazzad

University of Texas at San Antonio,Ford Motor Company, MI 48126, USA

Abstract:

Wind energy is one of the cleanest form of renewable
energy. Despite wind industry is growing faster than ever
there are some roadblocks towards the improvement.
One of the difficulties the industry facing is insufficient
knowledge about wake within the wind farms. As we
know energy is generated in the lowest layer of the atmo-
spheric boundary layer (ABL). This interaction between
the wind turbine (WT) blades and wind introduces a
low speed wind region which is defined as wake. This
wake region shows different characteristics under each
stability condition of the ABL. So, it is fundamental to
know this wake region well which is defined mainly by
turbulence transport and wake shear. Defining the wake
recovery length and width are very crucial for wind farm
to optimize the generation and reduce the waste of power
to the grid. Therefore, in order to obtain the turbulent
coefficients of velocity and length, this research focused
on the large eddy simulation (LES) data for neutral ABL
(NABL). According to turbulent theory, if we can pres-
ent velocity defect and Reynolds stress in the form of
local length and velocity scales, they become invariant.
In our study velocity and length coefficients are 0.4867
and 0.4794 respectively which is close to the theoretical

value of 0.5 for NABL. There are some invariant profiles
because of the presence of thermal and wind shear power
coefficients varied a little from the ideal condition.
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