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Abstract 

The requirement to design an eco-friendly aircraft 

that can produce higher lift which is aerodynamically efficient 

has directed the designers to develop the Blended Wing Body 

(BWB) aircraft concept. The benefits of this kind of aircraft 

mainly arises due to distributed structural and aerodynamic 

loads, which leads to better aerodynamic performance and  

provides lighter structural weight as well. In comparison with 

the conventional wing and fuselage design, BWB design has 

been proved to have noteworthy enhancements in terms of 

aerodynamic efficiency. However, it is challenging to design 

BWB with high lift devices, especially trailing edge devices 

because of its inability to counteract the significant pitching 

moments. Due to its large wing area, greater lift to drag ratio, 

it was observed that high lift devices could be effectively used 

in BWB aircraft, in terms of longitudinal stability, such that it 

would meet take-off and landing requirements for a field 

length comparable to that of conventional aircrafts.  

In this present study an attempt has been made to design a 

Blended Wing Body UAV with and without flaps using 

Solidworks 2018 and analyzing it through CFD approach using 

ANSYS 18.1. Also, the improvement in the lift generation and 

increase in L/D ratio can be verified with the previously 

designed BWB UAV without flaps model. 

Key Words:  Aerodynamically efficient, large wing area, 

greater lift to drag ratio, high lift devices, longitudinal 

stability, CFD approach. 

1. INTRODUCTION 
 
1.1.Unmanned Aerial Vehicle (UAV) 

 
An unmanned aerial vehicle can be defined as any type of 
aerial vehicle without a human pilot on board. UAV’s can be 
of various types including rotor wing aircraft, fixed wing 
aircraft, etc. Here we refer aerial unmanned vehicles to fixed-
wing aerial vehicles. UAV’s are controlled by human pilots 
from a remote distance or can be fully autonomous. In this 
case, the auto-piloting software is integrated in on-board 
computers. The flight path for a specific mission can be pre-
programmed into the memory of the onboard computer. 

1.2. Blended Wing Body (BWB) 

Blended Wing Body (BWB) is a concept where fuselage is 
merged with wing and tail to become a single entity. The 
major difference of this BWB concept is the way it generates 
lift. Conventional aircraft obtains its lift from its wings where 
as BWB aircraft obtains lift from fuselage along with its 
wings. The control surfaces of the wing are located along the 
leading and trailing edges of the wing and on the winglets. 
To conclude, the BWB aircraft configuration, has the ability 
to provide a great number of benefits through its structural 
concepts, such as its aerodynamically low interface drag, 
high lift-to-drag ratio, structurally favorable span loading, 
and the reduction of greenhouse emissions. 

1.3. High lift devices and effect of flaps on the 
aircraft  

In aircraft design and aerospace engineering, a high-lift 
device is an element or mechanism on an aircraft's wing that 
augments the amount of lift produced by the wing. The 
device may be a fixed component, or a movable mechanism 
which is installed when it is necessary. Wing flaps and slats 
are the common movable high-lift devices. Leading-edge 
slots, leading edge root extensions, and boundary layer 
control systems are some of the fixed devices. Out of these 
high lift devices, flaps are of our interest. Flaps are a type 
of high-lift device used to decrease the stalling speed of 
an aircraft wing at a given weight. 
 
 Flaps increase lift and thereby reducing stalling speed, 

and it enables take-off at lower air speed. 

 Shorter ground run, reduction in rate of climb due to 

increase in drag. 

 Lower take-off and landing speeds. 

 Less wear and tear on brakes. 

2.1. LITERATURE SURVEY 
 
From FS Baig AZ, Cheema TA, Aslam Z, Khan YM, Sajid Dar H 
and Khaliq SB’s[1], A New Methodology for Aerodynamic 
Design and Analysis of a Small Scale Blended Wing Body, 
2018, the task of airfoil selection was made easier and more 
intuitive – a high lift airfoil was the criteria of the center 
body and a positive moment airfoil was the criteria of the 
outer wing. 

https://en.wikipedia.org/wiki/High-lift_device
https://en.wikipedia.org/wiki/Stall_(flight)
https://en.wikipedia.org/wiki/Aircraft
https://en.wikipedia.org/wiki/Wing
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From Martin Masareel’s [2], lmprovement of aerodynamic 
behavior of BWB UAV numerical and experimental 
investigations, 2016, Lift to drag ratio was represented as a 
function of the sweep angle of the wing. Changing the sweep 
angle will have an impact on stability. The interval of 15° to 
35° is validated. 
 
From Sanjiv Paudel, Shailendra Rana, Saugat Ghimire, Kshitiz 
Kumar Subedi, Sudip Bhattrai’s [3] Aerodynamic and Stability 
Analysis of Blended Wing Body Aircraft, 2016, the stability 
investigation of the BWB shows that the aircraft is statically 
stable with a positive static margin of 18%. Our design was 
inspired from this paper. 
 

2.2. MOTIVATION FOR THE RESEARCH WORK 
 
Due to the advancements in current technology of UAV 
design and its large scope of application in various fields 
under various environments, it is important to improve the 
performance of such UAV's through innovative ideas for 
satisfying future requirements. Thus, undertaking a work on 
UAV design and performance and application of BWB 
concept gave a great motivation for us to probe further in 
UAV technology. As per the recent ASME reports drones are 
becoming promising Industrial growth potential in near 
future. Increasing environmental concerns and fuel prices 
motivate the study of alternative, un-conventional aircraft 
configurations. One such example is the blended-wing-body 
configuration, which has been shown to have several 
advantages over the conventional tube-and-wing aircraft 
configuration. 
 

3. OBJECTIVES AND PROBLEM STATEMENT  
 
3.1. Problem Description 
 
To design and analyze a typical BWB UAV configuration with 
and without flaps for low Reynolds number and low speed 
conditions.  
 

3.2. Objectives  
 
To perform CFD Analysis of BWB UAV with flaps and 
without flaps and compare their aerodynamic coefficients. 

 To select an appropriate airfoil that satisfies our design 
requirements by analyzing the selected airfoils suitable 
for BWB UAV design on XFLR. 

 To design models of Blended Wing Body UAV 
configuration with and without flaps using Solidworks 
2018. 

 To analyze both the designed models of BWB UAV by 
using ANSYS 18.1. 

 To validate that the proposed BWB UAV with flaps 
concept offers better aerodynamic characteristics as 
compared to BWB UAV without flaps. 
 

4. AIRFOIL ANALYSIS AND SELECTION 
 
4.1. Selection of airfoil for the root chord  

The majority of the lift is produced by the center body in 
case of BWB UAV. Therefore it was necessary to choose a 
high lift airfoil at the root chord. Four high-lift airfoils 
suitable for blended wing body were chosen and they were 
analyzed on XFLR and the necessary graphs were plotted. 
The airfoils that were chosen include S1223, E422, E423, 
FX74. 
Lift and drag coefficients were the main criteria used in 
order to select the airfoil for the root chord. S1223 was thus 
selected as it had a high lift coefficient as well as a low drag 
coefficient value, when compared to the other 3 airfoils. 
 

4.1.1. LIFT COEFFICIENT (Cl) vs. ANGLE OF ATTACK 

(AOA) 

When the airfoil S1223 is compared with the other three 
airfoils, it shows linear increase in the lift and also has high 
lift co-efficient at low angle of attack i.e. at 9.75 
degrees showing better performance as shown in Fig 4.1. 

  

Fig 4.1.Cl vs. α 

 
4.1.2. DRAG COEFFICIENT (Cd) vs. ANGLE OF 
ATTACK (AOA) 
 
From the Fig 4.2, the obtained drag coefficient for S1223 
airfoil is lesser than other three airfoils and its found to be 

equal to 0.021. 
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Fig 4.2.Cd vs. α 
 

4.1.3. LIFT COEFFICIENT vs. DRAG COEFFICIENT (Cl 

vs. Cd) 
 
From the Fig 4.3, it’s clear that S1223 airfoil exhibits highest 
L/D ratio compared to other three airfoils. 

 
Fig 4.3.Cl vs. Cd 

 
Therefore, S1223 was chosen for the root chord due to its 
better characteristics amongst the four. 

 
 4.2. Selection of airfoil for the tip chord 

MH45 has low moment coefficient of CMc/4=0.0145[2]. This 
was important because for the chosen configuration 
required the airfoils to produce minimal negative CM values 
to make it possible to obtain a positive CM for the entire 
wing. This airfoil produces a relatively high CLMAX of 1.28 at 
Reynolds number 100000. When it is used at the tip of the 
wing, it provides aerodynamic twist. Therefore, MH45 is 
chosen at the tip chord. 

Characteristics of selected airfoils is summarized in the 
below Table 4.1 

Table 4.1. Characteristics of selected airfoils   

 

5. DESIGN OF BWB UAV 

Based on the defined objective of the project, we have 
focused on the geometrical aspects of BWB aircraft. Through 
literature survey we have selected the BWB UAV design 
configuration from Sanjiv Paudel, Shailendra Rana, Saugat 
Ghimire, Kshitiz Kumar Subedi, Sudip Bhattrai, 
“Aerodynamic and Stability Analysis of Blended Wing Body 
Aircraft”, 2016. 

Using MH45 as the tip chord and S1223 as the root chord we 
have designed BWB UAV with flaps and without flaps whose 
specifications are given in Table 5.1. The design of BWB UAV 
without flaps is as shown in Fig 5.1. 

Table 5.1. Specifications of Designed BWB UAV 

 

 

 

 

 

SPECIFICATIONS  

Wing Span (m) 0.36 

Root Chord(m) 0.152 

Tip Chord(m) 0.02 

Taper Ratio 0.13 

Sweep angle         33° 

Wing twist -3° 

Dihedral angle 0° 
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Fig 5.1. Dimensions of BWB UAV without flaps 

Dimensions of the flap are as shown in Table 5.2 and the 

BWB UAV with flaps with specifications are as shown in Fig 

5.2. 

Table 5.2. Flap dimensions 

 

 

Fig 5.2. Dimensions of BWB UAV with flaps 

6. ANALYSIS OF BWB UAV 

6.1. GEOMETRY 

IGS file exported from Solidworks is imported into geometry 
of ANSYS FLUENT and the enclosure is created of size 1.5m x 

1.5m x 1.5m.  The enclosure is as shown in Fig 6.1. 

 

 

 

 

 

 

 

Fig 6.1. Enclosure  

6.2. MESHING  

Meshing for both the models are done using edge sizing and 
face meshing operations. The number of elements and the 
corresponding number of nodes are selected based on grid 
independence study. Both the models contain tetrahedral 
elements. 

6.2.1 GRID INDEPENDENT STUDY  

Grid independence study is important in FLUENT for a 
certain geometry to get accurate answers. A CFD solution can 
never be trusted unless we check whether the results 
depend on the grid or not. The output of the coarser mesh 
and finer mesh can neither be the same. Therefore, we need 
to vary the mesh to get the accepted level of tolerance which 
could be found out from grid independent test. When 
varying the mesh doesn’t affect the result much we can stop 
and select that minimum mesh size for our final solution 
output.  
 
 Grid independent study was done for both the designed 

models at 20m/s velocity and at 0° angle of attack.  
 In the meshing, number of divisions in the edge sizing 

operation was chosen as the parameter to be varied. 
 Also, number of elements and nodes from meshing, and 

lift values from solution were parameterized. 
 Number of divisions in edge sizing operation was varied 

from 20 to 80 divisions in steps of 5.  
 Number of elements and nodes, lift values were obtained 

for the respective variation. 
 Values of lift force was plotted against number of 

elements for both the designs as shown in Fig 6.2 and  Fig 
6.3. 

 Result variation are not significant after the marked cell 
size; hence this can be considered as the better mesh for 
the calculation.  
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Fig 6.2. Lift vs. Number of elements for without flaps  

Fig 6.3. Lift vs. Number of elements for with flaps  

Therefore, the number of elements and the corresponding 
number of nodes chosen after grid independent study are as 
displayed in Table 6.1. 

Table 6.1. Node and Element details of BWB UAV 

The meshing for both the designs are shown in Fig 6.4 and 
Fig 6.5. 

Fig 6.4. Meshing over BWB UAV without flaps 

 

Fig 6.5. Meshing over BWB UAV with flaps 

Solver details and boundary conditions are as shown in the 
Table 6.2 and 6.3 respectively. 

 
Table 6.2.Solver Details 

 

 

Table 6.3. Boundary Conditions 

 

ZONE TYPE 

INLET VELOCITY 

OUTLET PRESSURE 

WALLS WALL 

WING WALL 

 
7. RESULTS AND DISCUSSIONS 

Analysis of the two designs (with and without flaps) were 

done at five different velocities (10, 15, 20, 25, 30 m/s) and 

at 5 different angles of attack (-5°, 0°, 5°, 10°, 15°). 
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7.1. NUMERICAL RESULTS OF BWB UAV WITHOUT 

FLAPS 
The contour of pressure magnitude obtained for various 

velocities for without flaps deign at 5° AOA are as shown in 

the Figures 7.1 to 7.5. 

The flow accelerates on the upper side of the airfoil and 

velocity of flow reduces along the lower side, according to 

Bernoulli’s principle the upper surface experiences low 

pressure and lower surface experiences higher pressure. As 

the pressure on lower surface is greater than that of 

incoming flow stream, aircraft is effectively pushed upward 

normal to the incoming flow stream. At -5° angle of attack, 

there is very low pressure on the surfaces of the aircraft.  

Fig 7.1. Pressure contour at 5° AOA at 10m/s velocity 

Fig 7.2. Pressure contour at 5° AOA at 15m/s velocity 

 

 

 

Fig 7.3. Pressure contour at 5° AOA at 20m/s velocity 
 

Fig 7.4. Pressure contour at 5° AOA at 25m/s velocity 

Fig 7.5. Pressure contour at 5° AOA at 30 m/s velocity 
 
At 5° angle of attack at all velocities, the pressure is higher at 
the leading edge and the bottom surface of the aircraft as 
shown in the Fig 7.1 to 7.5. The maximum pressure obtained 
are 43.68 Pa, 104 Pa, 186 Pa, 289 Pa and 416.6 Pa 
respectively. 
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7.2. NUMERICAL RESULTS OF BWB UAV WITH 

FLAPS 
The contour of pressure magnitude obtained for various 
velocities at different angles of attack from CFD simulations 
are shown in Figures 7.6 to 7.10 for with flaps design. It is 
seen that flaps design has a higher pressure difference 
between the lower and upper surface, when compared to 
without flaps design. Hence, there is more lift generated 
when flaps are used. Also, as the angle of attack increases, 
the pressure difference also increases just like the previous 
design. 

Fig 7.6. Pressure contour at 5° AOA at 10 m/s velocity 

Fig 7.7. Pressure contour at 5° AOA at 15 m/s velocity 

 

 

 

 

 

 

Fig 7.8. Pressure contour at 5° AOA at 20 m/s velocity 

 
Fig 7.9. Pressure contour at 5° AOA at 25 m/s velocity 

 

 
 
 

Fig 7.10. Pressure contour at 5° AOA at 30 m/s velocity 

At 5° angle of attack at all velocities, the pressure is higher at 
the leading edge and the bottom surface of the aircraft as 
shown in the Fig 7.6 to 7.10. The maximum pressure 
obtained are 59.29 Pa, 135.6 Pa, 242.7 Pa, 380.1 Pa and 
550.3 Pa respectively. 
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7.3. CALCULATIONS AND RESULTS 

The lift and drag values are obtained through analysis and 
the corresponding coefficients of lift and drag are calculated 
and plotted against angle of attack. 

In blended wing body the wings along with fuselage will act 
as an aerodynamic entity unlike conventional wings.  

Surface Area S = 0.0248 m2;  

Density of Air  = 1.225 Kg/m3; 

Velocity v = 10 m/s; 

Using their respective formulas, coefficient of lift and 

coefficient of drag are calculated. 

At -5°Angle of attack and 10 m/s velocity for BWB UAV 

without flaps, 

L = -0.2739 N; D = 0.0372 N; 

CL =    =      = -0.1803 

CD =  =   = 0.0245 

The Table 7.1 summarizes the lift and drag coefficients 

calculated for without flaps design, for all angles of attack at 

10 m/s velocity. 

Table 7.1. CL and CD values at different angle of attack at 

10 m/s (without flaps)  

At -5° Angle of attack and 10 m/s velocity for BWB UAV 

with flaps, 

L = -0.237 N; D = 0.0396 N; 

CL =    =    = - 0.156 

CD =    =   = 0.0261 

The Table 7.2 summarizes the lift and drag coefficients 

calculated for with flaps design, for all angles of attack at 10 

m/s velocity. 

Table 7.2. CL and CD values at different angle of attack at 10 

m/s (with flaps)  

 

The Fig 7.11 and Fig 7.12 shows the comparison of lift and drag 
coefficients of both the designs (with and without flaps). It is 
seen that CL and CD is more for the with flaps design.  The 
maximum value of CL obtained is 0.6156 and the 
corresponding CD value is 0.0351 for with flaps design, while 
the maximum CL and CD values for without flaps design are 
0.5138 and 0.0344 respectively. 

Fig 7.11. CL vs. α at 10 m/s velocity 

Fig 7.12. CD vs. α at 10 m/s velocity 
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Further drag polar was drawn at 10m/s velocity. Drag polar 
is a curve which expresses the relation between the lift and 
drag of an aircraft, conveyed in terms of the reliance of 
the drag coefficient on the lift coefficient. Fig 7.13 will 
interpret the drag polar at 10m/s velocity. Also, the Fig 7.14 
shows the plot of CL/CD and angle of attack (α). The 
maximum CL/CD ratio obtained is 15.38 for without flaps 
BWB UAV and 17.5385 for with flaps BWB UAV, both at 15° 
angle of attack. 

Fig 7.13. CL vs. CD at 10 m/s velocity 

 

Fig 7.14. CL/CD vs. α at 10 m/s velocity 

At 15 m/s Velocity  

The calculated coefficients of lift and drag values at 15 m/s 
velocity for without flaps and with flaps are as shown in the 
Table 7.3 and Table 7.4 respectively. The Fig 7.15 and Fig  
7.16 shows the comparison of both the designs. Also Fig 
7.17 and Fig 7.18 represents drag polar and CL/CD vs. angle 
of attack (α) respectively. 
 
 
 
 
 
 
 
 

Table 7.3. CL and CD values at different angles of attack at 

15m/s (without flaps)  

Table 7.4. CL and CD values at different angles of attack at 

15m/s (with flaps)  

 
Fig 7.15. CL vs. α at 15 m/s velocity 
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Fig 7.16. CD vs. α at 15 m/s velocity 

Fig 7.17. CL vs. CD at 15 m/s velocity 

Fig 7.18. CL/CD vs. α at 15 m/s velocity 

At 20 m/s Velocity  

The calculated coefficients of lift and drag values at 20 m/s 
velocity for without flaps and with flaps are as shown in the 
Table 7.5 and Table 7.6 respectively. The Figures 7.19 and 
7.20 shows the comparison of both the designs. Also Fig 7.21 

and Fig 7.22 represents drag polar and CL/CD vs. angle of 
attack (α) respectively. 

Table 7.5. CL and CD values at different angles of attack at 

20 m/s (without flaps)  

Table 7.6. CL and CD values at different angles of attack at 

20m/s (with flaps)  

 

Fig 7.19. CL vs. α at 20 m/s velocity 
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Fig 7.20. CD vs. α at 20 m/s velocity 

Fig 7.21. CL vs. CD at 20 m/s velocity 

Fig 7.22. CL/CD vs. α at 20 m/s velocity 

At 25 m/s Velocity  

The calculated coefficients of lift and drag values at 25 m/s 
velocity for without flaps and with flaps are as shown in the 
Table 7.7 and Table 7.8 respectively. The Figures 7.23 and 
7.24 shows the comparison of both the designs. Also Figures 

7.25 and 7.26 represents drag polar and CL/CD vs. angle of 
attack (α) respectively. 

 
Table 7.7. CL and CD values at different angles of attack at 

25 m/s (without flaps)  

Table 7.8. CL and CD values at different angles of attack at 

25 m/s (with flaps) 

Fig 7.23. CL vs. α at 25 m/s velocity 
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Fig 7.24. CD vs. α at 25 m/s velocity 

Fig 7.25. CL vs. CD at 25 m/s velocity 

 

Fig 7.26. CL/CD vs. α at 25 m/s velocity 

 

 

At 30 m/s Velocity  

The calculated coefficients of lift and drag values at 30 m/s 
velocity for without flaps and with flaps are as shown in the 
Table 7.9 and Table 7.10 respectively. The Fig 7.27 and Fig 
7.28 shows the comparison of both the designs. Also Fig 7.29 
and Fig 7.30 represents drag polar and CL/CD vs. angle of 
attack (α) respectively. 
 

Table 7.9 . CL and CD values at different angles of attack at 

30 m/s (without flaps)  

 

Table 7.10. CL and CD values at different angles of attack at 

30 m/s (with flaps) 

 

Fig 7.27. CL vs. α at 30 m/s velocity 
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Fig 7.28. CD vs. α at 30 m/s velocity 

Fig 7.29. CL vs. CD at 30 m/s velocity 

Fig 7.30. CL/CD vs. α at 30 m/s velocity 

7.3. COMPARISON OF THE RESULTS 

The lift to drag ratio (L/D) is the amount of lift generated by 

the wing compared to its drag. It is always best to have a 

greater L/D ratio. The lift producing devices such as flaps 

affect the production of lift which will vary with changes in 

angle of attack. Based on the analysis, it is seen that there is 

an increase in L/D ratio when flaps are added to the design, 

at all velocities. The Table 7.11 shows the percentage 

increase in L/D ratio at 15° angle of attack of the BWB UAV 

with flaps compared to the BWB UAV without flaps design at 

different velocities. The Fig 7.31 interprets the plot of L/D vs. 

Velocity for both the designs at 15° angle of attack. 

Table 7.11. Comparison of L/D ratios of the two designs 

at 15° AOA 

Fig 7.31. L/D vs. Velocity at 15° Angle of attack 

8. CONCLUSION AND FUTURE SCOPE  

8.1. CONCLUSION  
 

 From the results, L/D ratio obtained for the BWB UAV 
with flaps offers a maximum value of 25, which is  much 
greater than that of conventional aircraft that have a 
maximum of around 16. 

  Flaps indeed increase the lift produced when compared 
to the without flaps design. 

 This increase in lift is due to the increase in the 
difference in the pressure values on the lower and upper 
surfaces of the BWB.  

 Also, design with flaps has a greater L/D ratio when 
compared to without flaps design. A greater or more 
favorable L/D ratio is typically one of the major goals of 
aircraft design; since a particular aircraft's required lift 
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is set by its weight, delivering that lift with lower drag is 
very desirable. 

 Although flaps increase the drag coefficient of an aircraft 
due to higher induced drag, it can be seen from the 
results that as the angle of attack increases, at higher 
angles of attack (15°), the drag values of both the design 
becomes equal. Simultaneously, lift value of with-flaps 
design is higher than without-flaps design. Since, drag is 
almost equal in both the designs, but lift value is more 
when flaps are used, hence the L/D ratio increases to a 
much greater values at higher angles of attack (around 
22.69% increase at v = 25 m/s). 

 It is also seen that from the CL vs. α plots, stalling of the 
BWB UAV has not taken place till 15° angle of attack. 
This is very useful because it implies that the BWB UAV 
can fly at higher angles of attack without stalling. 
 

8.2. FUTURE SCOPE 

 
 The model can be tested experimentally in the wind 

tunnel to validate the analytical results.  
 Flaps can be analyzed and tested at different deflection 

angles. 
 But using the combination of leading and trailing edge 

high lift devices, it is possible to reduce the drag. An 
example could be Co-Flow Jet (CFJ) wing having an upper 
surface with an injection slot after the leading edge and a 
suction slot before the trailing edge, to augment lift, 
increase the stall margin and reduce drag. 

 Through our literature survey, we investigated that NASA 
Supercritical airfoils can be used to develop BWB UAV, 
which can fly at transonic velocities. Due to time 
constraints and non-availability of supersonic wind 
tunnel facility, it wasn’t possible for us to develop a 
supersonic BWB UAV. Future work might include 
developing a supersonic BWB UAV with the combination 
of leading and trailing edge high lift devices.   

 Performance parameters like stall speed can be 
calculated for the BWB UAV. 
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LIST OF ABBREVIATIONS 

 
BWB - Blended Wing Body 

UAV  - Unmanned Aerial Vehicle 

AOA - Angle of Attack 

ASME     - American Society of Mechanical Engineers 

CFD  - Computational Fluid Dynamics 

   α     - Angle of attack 

CMc/4- Coefficient of moment at quarter chord  

Cl     - Coefficient of lift for an airfoil 

Cd   - Coefficient of drag for an airfoil 

CL    - Coefficient of Lift for BWB UAV 

CD    - Coefficient of Drag for BWB UAV 

L      - Lift force 

D      - Drag force 

S       - Surface Area 

      -  Density of Air 

v       -  Velocity 

 


