Model Math

This month I thought I would put a few formulas down on paper to make it easy to figure some of the more common things that are important to us as modelers would.  Wing area, wing loading, power to weight ratio, cubic inch displacements of engines, Prop change calculation are the topics we will discuss this month.

First we will cover wing area.  Wings come in two basic configurations for our purposes; constant cord and tapered.  Constant cord is exactly as it sounds, the root cord and the tip cord are the same?  There are three basic types of tapered wings: Leading edge taper ( Giles 202 ),  Trailing edge taper (Lazer , Edge 540), and dual taper (Extras and Caps).  It doesn't matter which taper you have, figuring the area of your wing is the same.

All you need to calculate the area of your wing is to know the wing span (tip to tip distance) , the wing cord (Leading edge to trailing edge distance), and one of the formulas below.

Wing Area

Constant cord  formula :   Area = Span x Cord
To figure the area of a constant cord wing you simply multiply the span by the cord.  If you have a 67 inch wing and a cord of 10 inches the area would be 67 X 10 = 670 square inches.  It doesn't get much simpler than that.

Tapered wing formula :   Area= ½(S) x (Rc+Tc)

· S=Span

· Rc=Root cord

· Tc=Tip cord

Don't let this formula scare you. I know it sure looks official, but it is really simple.  Let's say you have a wing that has a 68-inch span.  The root cord (at the wings widest point) measures 14 inches and the tip cord (at the tip) measures 10 inches.  According to our formula above the first thing we do is divide the span in half. Half of 68 inches is 34 inches.  Next we add the root cord and the tip cord. 14 inches + 10 inches = 24 inches. All we have left to do now is multiply these two numbers.  So the area of our tapered wing is 34 x 24 = 816 square inches.  Since a square foot is 12 inches by 12 inches and area is length times width, there are 144 square inches in a square foot.
Wing loading

Now that you know how to figure the area of your wing you can figure the model's wing loading.  To calculate the wing loading you have to know two things.  Wing area in square feet and the weight of the model in pounds.  Taking the answer from above our wing has 816 square inches of wing area.  To convert this to square feet you divide square inches by 144 to get square feet of wing area.  816 / 144 = 5.7 square feet.  Now let's say our plane weighs 9.3 lbs.  We have to convert this to ounces because wing loading is usually figured in ounces per square foot.  There are 16 ounces in a pound. Multiplying the weight in pounds by 16 will convert the pounds to ounces.  So 9.3 lbs. x 16 = 148.8 ounces.  Now we know our plane has 5.7 square feet of wing area and weighs 148.8 ounces.  So to get the wing loading, divide the weight by the area .   148.8 ounces  / 5.7 sq. ft. = 26.1 ounces per sq. ft.  What this means is that every square foot of your wing is supporting 26.1 ounces of the model in level flight.  The lower this number is the better your model will fly. The longer your model will float.  The further your glide will stretch.  The slower and softer your model can land.

Next month we will talk about another way to look at wing loading called "Cubic Wing Loading" which takes into consideration how thick your airfoil is (thicker airfoils support more weight at a given angle of attack),  how to calculate your Power to weight ratio,  and how to figure out what pitch to get if you want to change the diameter of your prop.

Please let me know if there is a subject you want to read about in the newsletter.  There are a lot of talented people in this club which have knowledge we all would like to read about.  If I can't write on your subject I will try to find someone who can.

Until next month…..  Fly safe and THINK safety.  

Remember: Safety is no accident!
