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Abstract: Flow study with Incompressible flow  

simulation  is done for the drone aerofoil blade with few 

angle of attack. The blades are  similar to NACA types of 

blades. Pattern of Flow pattern with distribution of 

surface pressure are studied. The stagnation point is 

noted.  Discretization of the governing equations by 

control volume is used. Fluent Software is used to get the 

result. 

 

Index Terms— Angle, Control Volume, Drone blade, 

Fluent, simulation, surface pressure.  

I. INTRODUCTION 

Flow simulation method is used to study the flow 

above the drone blades.  Fluent CFD software is 

adopted. Flow over drone blade section is obtained. 

Drawing is modeled, meshed, boundary condition is 

used and pressure distribution are drawn.  

 

In addition to the governing equations, boundary and 

initial conditions, material properties, and 

geometrical details in order to completely solve the 

problem Partial differential equations govern the 

phenomena are considered.   

 

2.GOVERNING EQUATIONS AND 

NUMERICAL PROCEDURE 

 

2.1Continuity equation 

 

Physical principle: - Law of conservation of mass. 
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2. 2 Momentum equation 

Physical principle: - Newton’s second law (F=ma) 
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Equations are the momentum equations in x, y and z 

direction respectively in conservation form.  
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2.3 Discretisation methods 

The discretisation methods i.e. the numerical 

methods for solving PDEs include the finite 

difference methods (FDM),  and the finite volume 

method (FVM) is used. 

Fig.2.3.1.Mesh Grid 

2.4  Geometry mesh 
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Fig.2.4.1Mesh Grid used for simulation of flow past 

Drone blade. [O-topology with 200x100 control 

volumes divided into 2 blocks] 

 

3.RESULT 

The Simulation analysis over drone blade are given. 

Fig. shows the surface pressure type as well as the 

particle path or streamlines drawn using the Fluent 

software, based on the computed velocity vectors for 

the flow on drone 0016 at  different angles of attack.  

Figs. Shows the Chordwise variation of surface 

pressure for flow past drone016 airfoil. 

(Chord-based Reynolds number = 2 million) 
 

 
Fig.3.0 Particle path 

 

 

 

 

Fig.3.1 ,  = 30 

 

Fig.3.2,  = 50 

 

 

Fig.3.3.  = 70 

 

Fig3.4,   = 90 
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Fig.3.5,  = 130 

 

 
Fig.3.5 Graph of  Coefficien of Lift t and few  angle 

of flow of incidence. 

  

4. CONCLUSION 

With few different angle of incidence, the flow is  

hitting the drone blade ,that point is the stagnation 

point near the front point and takes shape into two 

streams – one along the lower  and the other along the 

upper surface of the drone. The flow is remaining 

attached all over the upper and lower surface of the 

drone blade for few of  the angles of incidence. The 

coefficient  of lift changes with the angle of incidence 

in a straight manner and show enhancement for  

positive  angles of incidence. 

Notations: 

P-pressure 

µ - viscosity 

 -  viscous stress 

U,V,W-free stream mean  velocity 

u’,v’,w’- instantaneous velocity 

ρ – density 

              f- body forces 
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