
International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:2, 2016

425

Abstract

Keywords

A. Cad-Drawing (Geometric Similarity) 

A. Test Environment 



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:2, 2016

426

B. Determination of Wind-Tunnel Velocity  

C.Dynamic Similarity  

D. Reynolds Number Calculations 



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:2, 2016

427

E. Wind-Tunnel's Model Calculations 

F. Wind-Tunnel Test Experiment 

First:

Secondly

Finally:

G.Wind-Tunnel Test Experiment Results   



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:2, 2016

428

A. Axes Definitions 

B. SUAV Attitude  
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C. The SUAV Equations of Motion 
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D. Linearizing and   Separation   of    the     Equation of   
Motion 

A. Static Stability 

B. Dynamic Stability
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Divergence:

Subsidence: 

r s
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 r 
Damped Oscillation

r

A. For Longitudinal Dynamic Stability 

        

B. For Lateral Dynamic Stability 

Taper Ratio 
Aspect Ratio 
Wing  Span 
Mean chord length 
Drag force 
Force component along X axis 
Small disturbance in force  

H Angular momentum 
Angular moment component along  x axis 
Angular moment component along  y axis 
Angular moment component along  z axis 

HST Horizontal stabilizer area 
Moment of inertia about X axis 
Moment of inertia about Y axis 
Tail incidence angle 
Wing incidence angle 
Dimensional rolling moment derivative due rate of roll 
Rolling moment due to propulsion 
Lift of wing 
Lift of tail 
Moment
Dimensional pitching  moment derivative rate of pitch 



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:2, 2016

434

Pitching  moment due to propulsion 
Tail moment 
Dimensional pitching  moment derivative velocity increment  
along O-Z 
Dimensional pitching  moment derivative due angle of 
attack
Dimensional pitching  moment derivative due rate of change 
in velocity along O-Z 
Dimensional yawing moment derivative due to rate of yaw 
yaw moment due to propulsion 
Dimensional yawing moment derivative due aileron 
deflection
Dimensional yawing moment derivative due to rudder 
deflection
Air density  

U Velocity component along  x axis  
V Velocity component along  y axis 
W Velocity component along  z axis 

Aerodynamic Centre location    
Neutral point location 
Dimensional force  derivative due velocity along  x  axis 
Dimensional force  derivative due velocity increment along 
O-Z 
Dimensional force  derivative due elevator deflection 
Propulsive forces in x axis 
Propulsive forces in y axis 
Dimensional force derivative due to side slip 
Propulsive forces in z axis 
Dimensional force  derivative due velocity along  Z axis 
Dimensional  force  derivative due elevator deflection 

, Angle of attack 
Tail angle of attack 
Wing angle of attach 
Aileron deflection 
rudder deflection 
Elevator  deflection 

 Tail plane efficiency 
Root of characteristic equation 

 Angular velocity 

Variation of drag coefficient with angle of attack 

Variation of drag coefficient with velocity 

Variation of lift coefficient with velocity 

Lift curve slope of the wing (a) 

Lift curve slope of the tail plane 

Variation of thrust with UAV velocity   

Variation of downwash to a angle of attack 

Development of unmanned aerial vehicle (UAV) for wildlife 
surveillance

Low-speed wind tunnel testing

Aeroelasticity 

Automatic control of aircraft and missiles
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