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ABSTRACT 

 
Micro Air Vehicles are a new type of aircraft maturing day by day and 

have reached unprecedented levels of growth recently. Similarly to larger UAVs, 
MAVs have enormous potential in applications, both military and civilian, like 
reconnaissance over battlefields and surveillance of urban areas, data relay air 
sampling etc. Thus designing and observing the characteristics of MAV using 
NACA 4412 aerofoil profile is employed. This research aimed to investigate the 
aerodynamic characteristics pressure profile at constant Reynolds number. This has 
been done with straight wing with the span length of 34 inches. The study has 
brought us some important characteristics of pressure distribution over an aerofoil 
etc. 
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INTRODUCTION 
 

A Micro Air vehicle (MAV) is an unpiloted aircraft. MAVs can be remote controlled 
or fly autonomously based on pre-programmed flights plans1. There is a wide variety of 
MAV shapes sizes, configurations and characteristics. MAVs have great potential for 
applications in surveillance and monitoring tasks in areas either too remote or too dangerous 
to send human agents. Equipped with small video cameras and transmitters, MAVs can 
image targets that would otherwise remain inaccessible. Current industry trends toward 
miniaturization of both electronics and communications devices have enabled many recent 
advances in MAVs.  As the technology improves further, more and more tasks are being 
considered for potential MAV applications.   Operational MAVs   would enable   a number 
of important civilian missions, including chemical/radiation spill monitoring, forest fire 
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reconnaissance, visual monitoring of volcanic activity, surveys of natural disaster areas, and 
even inexpensive traffic and accident monitoring. In the military, one of the primary roles for 
MAVs will be as small-unit battlefield surveillance agents2. As such, MAVs can act as an 
extended set of eyes in the sky for military units in the field.  This  use  of  MAV  technology  
is  intended  to  reduce  the  risk  to  military personnel and to significantly enhance 
intelligence capabilities. MAVs are particularly suited for such surveillance tasks, as they are 
virtually undetectable from the ground. 
 
RESULT &DISCUSSION 
 

This aerofoil configuration was tested at two  velocities  of  5  m/s  and  10  m/s  
respectively  with  a  Reynolds  number  of 138,000, shape of aerofoil 0.14003 m2 and 
density of air 1.225 kg/m3 [Table 1].  
 
 

Table 1: Constant parameters for NACA 4412 aerofoil 
 

Parameters NACA 4412 

Thickness, % 12% 

Camber 4% 

Surface area 0.14003 m2 

Density of air 1.225 kg/m3 

Reynolds number 138,000 

 

 
In this research different data of pressure at various points both from the upper and 

lower surface of the aerofoil are taken. This is done for observing the pressure change with 
the chord length of the aerofoil at a specific distance from the aerofoil. This is very important 
for this work because a pressure difference in the upper and lower surface of the aerofoil 
determines the amount  of  lift  force  generated  by  that  aerofoil  and lift  force  is  the  
important parameter for selecting an appropriate and efficient wing for any type of 
aircraft3,4,5. Here different points are created at a distance of 0.001 m; 0.05 m and 0.12 m 
respectively both from the upper and lower surface of the aerofoil and change in pressure 
and velocity at those points are observed. 

 
Pressure at different points from the aerofoil surface at air velocity 5 m/s are given 

below: 
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Table 2: Value of pressure at air velocity 5 m/s 
 
 
 
 
Point 

Pressure at a distance 
of 0.001 m, (Pa) 

Pressure at a distance of 
0.05 m, (Pa) 

Pressure at a distance of 0.12 
m,(Pa) 

 
mm, (Pa) From 

upper 
surface 

From lower 
surface 

From upper 
surface 

From lower 
surface 

From upper 
surface 

From lower surface 

1 13.7333 10.4752 12.4469 12.58841 10.6092 15.6072 

2 -12.7007 -11.4660 -8.9607 -7.85731 -3.61786 -2.70190 

3 -19.0738 -7.26275 -18.1826 -5.97343 -16.9094 -4.13154 

4 -26.7783 -11.5546 -26.4482 -10.8868 -25.9767 -9.93286 

5 -31.0564 -13.8003 -31.0106 -13.3401 -30.9453 -12.6826 

6 -37.5461 -21.1367 -37.4946 -20.3589 -37.4209 -19.2477 

7 -42.8274 -27.0894 -42.7540 -26.6177 -42.6492 -25.9439 

8 -41.8197 -32.6558 -41.6741 -32.0774 -41.4660 -31.2511 

9 -34.6152 -32.3517 -34.9421 -32.8669 -34.4519 -33.2707 

From the data table 2, following pressure profile can be obtained: 
 

 
Figure 1: Pressure vs chord length graph at a distance of 0.001 m at 5 m/s 
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Figure 2: Pressure vs chord length graph at a distance of 0.05 m at 5 m/s 

 
 

 
Figure 3: Pressure vs chord length graph at a distance of 0.12 m at 5 m/s 

 
Pressure at different points from the aerofoil surface at air velocity 10 m/s are 

given below: 
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Table 3: Value of pressure at air velocity 10 m/s 
 

 
 
 
 Point 

Pressure at a distance of 0.001 
m, (Pa) 

Pressure at a distance 
of 0.05 m, (Pa) 

Pressure at a distance of 
0.12 m, (Pa) 

From 
upper 
surface 

From 
lower 
surface 

From 
upper 
surface 

From 
lower 
surface 

From 
upper 
surface 

From 
lower 
surface 

1 83.8674 68.9864 78.8960 77.2633 71.7938 89.0873 

2 -20.3511 -22.7784 -5.23766 -8.1700 16.3530 -12.6991 

3 -46.0331 -6.30876 -42.2528 -1.10145 -36.8523 -6.18878 

4 -76.7345 -24.0902 -75.2316 -21.5115 -73.0846 -17.8277 

5 -94.2978 -33.7182 -93.9590 -32.0152 -93.4750 -29.5824 

6 -120.181 -61.9402 -119.792 -59.1494 -119.237 -55.1626 

7 -140.826 -85.7984 -140.365 -84.1614 -139.707 -81.8228 

8 -140.634 -108.647 -140.018 -106.646 -139.138 -103.788 

9 -115.710 -107.649 -117.158 -109.991 -119.301 -112.013 

 

From the data table 3, following pressure profile can be obtained: 

 

 
Figure 4: Pressure vs chord length graph at a distance of 0.001 m at 10 m/s 
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Figure 5: Pressure vs chord length graph at a distance of 0.05 m at 10 m/s 

 
 

 
 

Figure 6: Pressure vs chord length graph at a distance of 0.12 m at 10 m/s 
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CONCLUSION 
 

The difference in pressure produced by the lower surface aerofoil and upper surface 
aerofoil determines the amount of lift and drag force produced by the aircraft. Here the 
pressure in the lower surface is higher than the upper surface. An interference effect in the 
flow in between the aerofoil increases the drag force and reduces the lift force. It occurred 
mainly due to energy transfer in between the aerofoil 2,6. The interference effect is more if the 
distance between the aerofoil is less. The interference effect also varies along the chord 
length. The suction pressure mainly determines the amount of lift force to be produced 
by the aerofoil. 
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