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Abstract: Aerofoils finds a wide application in the field of Aviation and Automobile industry and each application 

demands a different purpose to be served. Cargo planes required high lift at low speed, while racing cars requires a 

down force to attain greater speeds. Aerofoil design is important field which requires an extensive experimental work 
and simulations. In this paper an Aerofoil was analysed using CFD to find out the parameters such as Lift, Drag, 

Pressure and velocity distribution around it. The simulation was carried out using ANSYS FLUENT and the pressure 

and velocity distribution was measured on thirteen strategic points over the surface of aerofoil. 
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I. INTRODUCTION 

 

A structure with bended surfaces intended to give the most 

ideal proportion of lift to drag in flight, utilized as the 

fundamental type of the wings, blades, and tail planes of 
generally flying machine. As a wing travels through air, 

the air is part and goes above and underneath the wing. 

The wing's upper surface is melded so the air hurrying 

over the top accelerates and extends. This reduction the 

pneumatic stress over the wing. The air streaming 

underneath the wing moves in a straighter line, so its speed 

and gaseous tension continues as before. Since high 

pneumatic force dependably moves toward low gaseous 

tension, the air underneath the wing pushes upward toward 

the air over the wing. The wing is in the centre, and the 

entire wing is "lifted." The quicker a plane moves, the 

more lift there is. Also, when the drive of lift is more 
noteworthy than the compel of gravity, the plane can fly. 

1.1 Pressure distribution over the Aerofoil Pressure 

distribution over an aerofoil due to streamlined air over it 

provides lift. In an un symmetrical aerofoil: The upper 

surface is more curved which deliver the upper surface lift. 

The lower surface has lesser curve which create the lower 

surface drive. Net lift created by the aerofoil is the contrast 

between lift on the upper surface and the drive on the 

lower surface. Net lift is successfully focused at a point on 

the aerofoil called the center of pressure. 

 

II.  LITERATURE REVIEW 

 

From its beginning, the National Advisory Council for 

Flight (NACA) perceived the significance of aerofoils as a  

 

 

foundation of aeronautical innovative work. In its first 

yearly answer to the Congress of the Unitedd States, the 

NACA required "the advancement of more proficient wing 
segments of common shape, exemplifying reasonable 

measurements for a practical structure, with direct go of 

the focal point of weight and as yet managing an extensive 

scope of approach joined with productive activity [1]. By 

1920, the Board of trustees had distributed an abstract of 

exploratory outcomes from different sources [2]. 

Presently, the advancement of aerofoils by the NACA was 

started at the Langley Aeronautical Lab [3]. The main 

arrangement of aerofoils, assigned "M type" for Max M. 

Munk, was tried in the Langley Variable-Thickness 

Tunnel [4]. This arrangement was huge on the grounds 

that it spoke to an orderly way to deal with aerofoil 
advancement rather than prior, arbitrary, cut-and-attempt 

approaches. This observational approach, which included 

changing the geometry of a current aerofoil, finished in the 

advancement of the four-and five-digit-arrangement 

aerofoils in the mid 1930's [5–7]. 

 

Simultaneously, Eastman N. Jacobs started take a shot at 

laminar-stream aerofoils. Roused by talks with B. Melvill 

Jones and G. I. Taylor in Britain, Jacobs modified the 

aerofoil examination technique for theodore [8] to decide 

the aerofoil shape that would create the weight circulation 
he fancied (diminishing weight with separation from the 

main edge over the forward bit of the aerofoil). This 

weight dissemination, it was felt, would maintain laminar 

stream.  
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Accordingly, the fundamental thought behind present day 

aerofoil configuration was imagined: the sought limit layer 

qualities result from the weight dissemination which 
comes about because of the aerofoil shape. The converse 

technique numerically changes the weight appropriation 

into an aerofoil shape though the creator 

naturally/observationally changes the limit layer attributes 

beyond any doubt dissemination. The subsequent 

aerofoils, the most prominent of which are the 6-digit 

arrangement, were tried in the Langley Low-Turbulence 

Tunnel and the Langley Low-Turbulence Weight Tunnel 

(LTPT) in the late 1930's and mid 1940's [9-10]. To focus 

on fast streamlined features, the NACA escaped the 

aerofoil business in the 1950's, leaving the world with 
countless outlined and tentatively tried aerofoils [11]. The 

four-and five-digit-arrangement, turbulent-stream aerofoils 

created moderately high greatest lift coefficients in spite of 

the fact that their drag coefficients were not especially low 

while the 6-arrangement, laminar-stream aerofoils offered 

the likelihood of low drag coefficients despite the fact that 

their most extreme lift coefficients were not particularly 

high. The predicament confronted by the flying machine 

architects of the day over the sort of aerofoil to choose, 

laminar-or turbulent-stream, was comprehended by the 

accessible development procedures, which delivered 

surfaces that were inadequately smooth and inflexible to 
bolster broad laminar stream. The aerofoil scene then 

moved to Germany where F. X. Wortmann and Richard 

Eppler were occupied with laminar-stream aerofoil 

outline. Wortmann utilized peculiarity and vital limit layer 

techniques [12–14] to build up a list of aerofoils proposed 

principally for sailplanes [15]. Since the hypothetical 

techniques he utilized were moderately unrefined, be that 

as it may, last assessment of the aerofoils was performed 

in a low-turbulence wind tunnel. Eppler, then again, 

sought after the advancement of more exact hypothetical 

techniques [16 and 17]. The successor to the NACA, the 
National Air transportation and Space Organization 

(NASA), re-emerged the aerofoil field in the 1960's with 

the plan of the supercritical aerofoils by Richard T. 

Whitcomb [18]. The lessons learned amid the 

improvement of these transonic aerofoils were exchanged 

to the plan of a progression of turbulent-stream aerofoils 

for low-speed flying machine. The fundamental target of 

this arrangement of aerofoils was to accomplish higher 

most extreme lift coefficients than the prior NACA 

aerofoils. It was accepted that the stream over these 

aerofoils would be turbulent in light of the development 

systems then being used by general aeronautics producers. 
While these NASA, turbulent-stream aerofoils [19] 

achieved higher greatest lift coefficients, the voyage drag 

coefficients were no lower than those of the NACA four-

and five-digit-arrangement aerofoils. Accentuation was 

consequently moved toward regular laminar-stream (NLF) 

aerofoils trying to consolidate the low-drag qualities of the 

NACA 6-arrangement aerofoils with the high-lift 

attributes of the NASA low-speed aerofoils. In this unique 

situation, the term 'characteristic laminar-stream aerofoil' 

alludes to an aerofoil that can accomplish critical degrees 

of laminar stream (30-percent harmony) on both the upper 
and lower surfaces at the same time, exclusively through 

positive weight slopes (no limit layer suction or cooling).  

The approach of composite structures [20] has additionally 

powered the resurgence in NLF explore. This development 

strategy permits NLF aerofoils to accomplish, practically 

speaking, the low-drag qualities measured in low-

turbulence wind tunnels [21].  

A related favourable position of the hypothetical aerofoil 

outline strategy is that it permits a wide range of ideas to 

be investigated monetarily. Such endeavours are by and 

large unfeasible in wind tunnels in light of time and cash 
imperatives. In this manner, the requirement for a 

hypothetical aerofoil outline technique is triple: in the first 

place, for the plan of aerofoils that fall outside the scope of 

appropriateness of existing indexes; second, for the plan of 

aerofoils that all the more precisely match the necessities 

of the expected application; and third, for the monetary 

investigation of numerous aerofoil ideas. 

 

III. CFD ANALYSIS 

 

The CFD analysis on aerofoil for analysing the flow was 

performed in ANSYS FLUENT. It also shows the use of 
multiple fluid bodies and edge sizing. The entire meshed 

fluid field and a portion of the mesh near the aerofoil are 

shown and the Lift and Drag forces along with the 

Pressure and velocity distribution are obtained. 

The mesh was generated using free medium meshing with 

tetrahedron mesh with 19476 Nodes and 102916 Elements 

3.1 Results obtained by CFD analysis 

 

 
Figure1:  Aerofoil Mesh (Close View) 

 

 
Figure 2:Velocity Vectors (Iso) 
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Figure 3: Velocity Vectors 

 

 
Figure 4: Static Pressure 

 

IV RESULTS AND DISCUSSION 

 

A detailed CFD analysis was performed using ANSYS 

FLUENT software. The pressure and velocity was 

measured along the given points using the software and 

the results are tabulated below 

 

TABLE 1 VELOCITY DISTRIBUTION ALONG 

AEROFOIL USING CFD 

 

 

TABLE 2 LIFT AND DRAG COEFFICIENTS 

 

Sr.No. Parameters CFD Analysis 

1 CL 0.742 

2 CD 0.169 

 

This can be concluded that a CFD modelling can be used 

in place of Experimental analysis to prevent time and cost 
involved in experimentation. Also, ANSYS (CFD) is a fast 

growing component in computer aided engineering, plays 

a very vital role in reducing costs and turn-around times in 

the design and development of aerofoils and complete 

aircrafts also. ANSYS (CFD) simulation software is a 

comprehensive suite of products that allows us to predict 

the impact of fluid flows on model. If we use CFD 

software for calculating the parameter in flow system, then 

it can save the time and cost. CFD costs much less than 

experiments because physical modifications are not 
required.  
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