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Abstract— the objective of this investigation is to introduce a 

horizontal axis turbine blade profile and the behavior 

characteristics of 1.5 MW turbine system and do the analysis 

by considering totally different geometrical form. CFD 

analysis has been administered by calculated by the finite part 

analysis with commercial program (ANSYS Fluent). CFD 

analysis has been performed by considering wind speed in 

Chhattisgarh Bhilai-Durg region and impact of pressure on 

the blade profile is ascertained through fluent analysis. This 

project presents a comparison between surface profile NACA 

0012, S809, S834 and S835. Each airfoil, S834 and S835 

were simulated at varied angles of attack and operational 

Reynolds range Re=1×〖10〗^6 and Re=3×〖10〗^6, to 

compare exiting work and conclude the airfoil with the better 

aerodynamic performance at these conditions that are 

common in wind turbine applications. 
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I. INTRODUCTION 

Wind turbines have more in size over the years since business 

wind turbines were introduced around 1980. Once several 

years throughout, which the focus was on increased 

reliability, we once again (2011) see growth in the size of 

wind turbines, see Figure 1. Using normal scaling laws, the 

weight of wind turbine blades should increase with length to 

the power of three. However, historically, according to Figure 

1, blade weights have only increased to the power of 2.3 as 

blade manufacturers have successfully improved the 

aerodynamic performance and control of wind turbines, as 

well as their structural design, and have optimized the use of 

materials and process technology. Wind turbine blades are 

now so large that gravity and inertia loads have started to 

dominate more than aerodynamic loads. It is therefore of 

increasing importance to reduce weight [1]. 

Research carried out at the Department of Wind 

Energy at the Technical University of Denmark (DTU Wind 

Energy) on wind turbine blades has shown that the classical 

failure mechanisms such as buckling, material failure, etc., 

are not enough to determine the design of the blades. Other 

failure mechanisms need to be taken into account. One 

mechanism which may lead to failure is cross-sectional shear 

distortion. This mechanism has been demonstrated in full-

scale tests and is not covered by type certification tests. 

 
Fig. 1: Blade weight vs blade length (L) 

A. Selection of Suitable Aero Foil 

NERL series aero foils are widely used aero foils for modern 

horizontal axis wind turbines and also 3 blade configurations 

is most popular and efficient. The aerofoil selection is done 

because of optimum lift to drag ratio for specific wind speed 

regime. Also, we need to determine an optimum angle of 

attack for the theses aero foils which are on placing together 

in specific place and specific angle are going to form the full 

blade geometry. Selection of optimum aerofoil is done since 

following plot for low wind speed [2]. 

 
Fig. 2: Angles of attack V/s lift to drag ratio plot. 

II. METHODOLOGY 

High rotor efficiency is desirable for increased wind energy 

extraction and should be maximized within the limits of 

affordable production. Energy (P) carried by moving air is 

expressed as a sum of its kinetic energy [Equation (1)] 

P =
1

2
ρAV3                    (1) 

Where, 

ρ= Air Density 

V= Air Velocity 

A= Swept area 

A. CFD (Fluent) Analysis 

Computational fluid dynamics (CFD) simulation software 

allows you to predict, with confidence, the impact of fluid 

flows on your product throughout design and manufacturing 

as well as during end use. 

 
(a) 
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(b) 

Fig. 3: S834 (a) and S835 (b) Air Foil 2D view 

III. RESULT & DISCUSSION 

A. Validation 

In this chapter, the problem is solved numerically using CFD 

method in ANSYS Fluent 16.2. The accuracy of the computer 

model was verified by comparing results from the present 

investigations with those obtained by Eleni et al. [6] airfoils. 

 
(a) 

 
(b) 

Fig. 4: Validation of literature [6] and present simulation 

results (ANSYS) with the model of the lift coefficient curve 

for NACA 0012, S809, S834 and S835 airfoils at Re = 

1×106 (a) and Re = 3×106 (b) 

The Figure 4, shows that the validation between lift 

coefficient vs angle of attack on NACA0012, S809, S834 and 

S835 airfoil. From above figure, it has been shown that lift 

coefficient increased as compare to other airfoil design. 

 
(a) 

 
(b) 

Fig. 5:1 Comparison of static pressure at 3° & 9° angles of 

attack with the model for NACA 0012, S809, S834 and 

S835 airfoils at Re = 1×106 (a) and Re = 3×106 (b) 

Figure 5 has been showing that the simulation 

outcomes of static pressure at an angle of at 3° and 9° at Re = 

1×106 (a) and Re = 3×106 (b) for NACA 0012, S809, S834 

and S835 airfoils. The pressure on the S834 was more than 

another airfoil. 

 
(a) 

 
(b) 

Fig 6. Comparison of velocity magnitude at 3° & 9° angles 

of attack with the model for NACA 0012, S809, S834 and 

S835 airfoils at Re = 1×106 (a) and Re = 3×106 (b) 
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The velocity component of the airfoils at 3° & 9° 

angles of attack with the model for NACA 0012, S809, S834 

and S835 airfoils at Re = 1×106 and 3×106 as shown in Figure 

6 . When increasing Reynolds number and angle of attack the 

velocity magnitude will be also increased. The Figure 6 

indicated that the velocity magnitude of the airfoils. When 

increasing Reynolds number and angle of attack the velocity 

magnitude will be increases at the point of flow then the 

velocity was falling due to the high angle of attack. Thus the 

above figure has been shown that the airfoil S835 at Reynold 

number, Re = 3×106, the velocity was more when angle of 

attack was 3°. 

IV. CONCLUSION 

In this investigation, the following conclusion has been 

drawn: 

 In this investigation, the comparison of the different 

airfoil like NACA0012, S809, S834 and 835 has been 

done. 

 It is observed that the S835 airfoil design was giving 

more lift coefficient as compare to NACA0012, S809, 

and S834 airfoil design. 

 In this investigation has been concluded that, when 

increasing Reynold number and angle of attack of the 

airfoils, static pressure on airfoil will be decreased and 

velocity will be increased. 

 Also, it was concluded that at certain point or stagnation 

point velocity was depressed due to increasing angle of 

attack. 

 After comparison of the simulated result, it was 

concluded that the S835 airfoil was suitable for further 

application because of high velocity and low pressure on 

the airfoil at s n this investigation has been concluding 

that the Re = 3×106. 

 Due to exhibits higher lift coefficient for a whole vary of 

the angle of attack and lower lift coefficient within the 

region of the stall conditions, that don't seem to be 

applicable in observe. This implies that S835 is a lot of 

advantageous vs. NACA0012, S809 and S834 for wind 

turbine applications 

 It is also concluded that the ANSYS CFD simulation 

software was a good agreement for analysis of object 

non-physically with better performance and fewer cost 

effects. 
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