
Below are some equations that will be useful in design. The majority of the equations are from 
Dan Raymer's Simplified Aircraft Design for Homebuilders  and his more technical text Aircraft 
Design: A Conceptual Approach, 3rd Ed.  

 

Weight Loading for ultra-light planes. This equation will help us in pairing the plane with a motor of 
adequate power. Weight is the weight of the plane in pounds, Power is the power of the engine in 
horsepower, and Vmax is the maximum velocity in knots.  
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Wing Loading. This equation will help us size the wings to the plane. The Vstall is the speed in knots at 
which the plane will stall and fall out of the sky, ρ is the density of air, and CLmax is the maximum 
coefficient of lift. This will be set by the airfoil and angle of attack choice, as well as the addition of flaps 
should they be added to the design. Values for this range around 1.2 to 1.6.  
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Parasitic Drag Coefficient. This will help us calculate the drag from the "wetted" area of the plane. Swet is 
the total surface area of the plane, including top and bottom of the wings, any fuselage, and any other 
protrusions. Sref is the wing area. This is ratio is greater than two due to the leading edge area, and can 
range up to seven or eight depending on the design. Typical values for a single engine design are 2.2 to 
4.2  and for a twin engine design the ratio increases slightly to 2.8 to 5.0. Cfe is the skin friction 
coefficient. This typically ranges from 0.003 to 0.01 for designs, but this value will change with material, 
eg. solar panels versus polished composites.  
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Drag Due to Lift Factor. This is an approximation for the drag due to lift factor. A is the aspect ratio and 
is defined as the wing span squared divided by the total wing area Sref. This value is typically around six 
to eight. A higher value gives a lower drag giving a higher climb rate, but will increase the weight of the 
plane.  
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Lift to Drag Ratio. This equation will give the drag in flight. In stable flight the lift is equal to the weight 
of the plane so dividing the weight of the plane by this ratio will give the drag which is equal to the 
thrust. Example, a 1 lb airplane with a L/D of 10 would have a drag of 0.1 lbs of drag which means a 
thrust of 0.1 lbs is needed to remain level. All of the symbols in the equation have been defined in 
equations above.  
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