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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 atmospheric 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 present 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.
Keywords : atmospheric boundary layer, renewable energy, turbulent coefficient, wind turbine, wake
Conference Title : ICNGWE 2020 : International Conference on Next Generation Wind Energy
Conference Location : Kuala Lumpur, Malaysia
Conference Dates : December 17-18, 2020

World Academy of Science, Engineering and Technology
International Journal of Energy and Power Engineering

Vol:14, No:12, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
ne

rg
y 

an
d 

Po
w

er
 E

ng
in

ee
rin

g 
Vo

l:1
4,

 N
o:

12
, 2

02
0 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
26

57
8.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(12) 2020 1

https://publications.waset.org/abstracts/126578.pdf

