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A recognizable deficiency in any phase or activity of modeling and simulation that is not due’

to lack of knowledge
Physical approximation errors”

Stationary regime"
Rotatinally periodic*
Computer round off errors®
Iterative convergence error”
Tip speed ratio”
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Clear all
Clc
File name ='du.xlsx" ;
AA=xIsread(filename);
y=AA(:1);
z=AA(;,2);
chord=0.2; % chord Length
teta=10; % twist angle
landa=-2.3; % pitch angle
beta=teta + landa
alfa=5;angle of attack
phi=alfa + teta + landa; % Flow angle
T=chord*[cosd(beta),-sind(beta);sind(beta),cosd(beta)];
B=T*[y.z]’
Y=B(1,)"
Z=B(2,))"
P=[123456789987654 32 1]; %Pressure
for i=1:1:18 % x y selection
ysel (i)=Y (3*1);
zsel()=Z(3*i);

M=(Z(3%i+1)-Z(3%i-1))/(Y(3%i+1)-Y(3*%i-1));



n=(-1)/m;
gama=atand(n);
Pi(i)=sind(gama);
Pj(i)=cosd(gama);
End
Pit=0;
Pjt=0;
fori=1:1:18
Pi= Pit+Pi(i);
Pi= Pit+Pj(i);
end
Pi=Pit/18;
Pj=P;jt/18;
TT=[cos(phi),sin(phi;-sin(phi),cos(phi)];
C=TT*[PiPy];
Fe=C(1);
FI=C(2);
Co=(2*Fa)/(ro*A*(V 2));

Cl=(2*FL)/(ro*A*(V"2));



Abstract

The use of the two-dimensional Aerodynamic coefficient in a numerical
method which analyzes horizontal axis wind turbine such as Actuator
line has caused an increase in the calculation errors. Investigating the
effect of a 3D correction of the Aerodynamic coefficient on results
obtained from Actuator line modeling of the Mexico rotor on
OpenFoam is the aim of this study. There are various methods to
correct two-dimensional coefficients. In this study, by simulating the
blade of the Mexico rotor on Fluent and using the Reduced Velocity
Method, lift and drag coefficients for three particular sections of the
blade have been corrected. This method has been adopted in order to
correct three different speeds 10, 15 and 24 meters per second. Results
of the three-dimensional correction have demonstrated that in the near-
root sections, the coefficients differed noticeably from the 2D
coefficients. The calculated lift coefficient at the nearest section to the
root has been estimated 8% less than the two-dimensional coefficients.
By increasing distance from the root due to the formation of tip
vortices, corrected results and the two-dimensional coefficients
converged into the expected results. In the closest section to the blade’s
tip, the lift coefficient obtained from the turbulence model has been
calculated 5% higher than the 2-D coefficient. The Actuator line model
is very powerful to predict the flow behavior around horizontal axis
wind turbines. Since it is unnecessary to generate mesh around the
boundary layer, the high speed of computation is another feature of the
Actuator line model. Corrected coefficients have been applied in the
Actuator line model and the results of performance parameters were

investigated. At r = 1.377 meters, the result of axial velocity has



improved to have an error of 4%. This decrease in the calculated error
has also been observed in the estimation of axial and tangential
distributed forces on the blade. The developed model was able to
reduce the error of axial velocity about 16 N. The improvement rate of
the design speed was 2% for the thrust calculation and 3% for the

torque estimation.

Keywords: Mexico rotor, full rotor simulation, corrected

aerodunamic coefficient, Reynolds average naveir stoks, Actuator line

model, large Eddy simulation, farwake
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