Model Math… part two
OK, here we go again.  As promised last month, this month's model math will include calculations for Cubic wing loading, Power to weight ratio, Cubic inch displacement conversions, and how to figure a Prop change. Hope the information last month did not put you to sleep.

Cubic Wing Loading

Cubic wing loading (some call it "Wing Volume Loading") is another way to look at the wing loading of your model.  I use the number as an indication of where I am in relation to other like aircraft. You cannot use this number to compare a Cessna to a P-51, or a Piper Cub to a Cap 232. Use the number to get an idea of how your plane will perform within its' category (ie war bird, aerobatics, trainer, etc).  Values between 8 and 10 are considered good for aerobatic aircraft.  Numbers between 10 and 11 are good  sport models. Values between 11 and 13  are for "heavy warbird".  Sailplanes are something like 4 to 6.

Formula for Cubic Wing Loading : Weight (Oz.) / (SQRT(Sq.ft. wing area))3 
If you are like me you will need a calculator for this one.  Again, this looks a lot worse than it actually is. Let's take it one step at a time.  Our model last month weighed 9.3 lbs or 148.8 oz. The wing had 816 sq. in. or 5.7 sq. ft.  First we write down the weight which we know is 148.8 oz. Next we find the square root of the wing area in sq. ft.  The square root of  5.7 sq. ft = 2.387. Now cube the square root number. 2.387 cubed = 13.601. Now allwe have to do is divide the weight of 148.8 oz. by 13.601. 148.8 / 13.601 = 10.94. The cubic wing loading of our practice plane is 10.94 and you can expect it to be a good flying sport model.

Power to weight ratio

Power to weight ratio is simply the relation of how much pull you engine is creating(thrust) to how much weight it has to pull(lbs.).  The formula to calculate this is:    Thrust (lbs) / Weight (lbs)
Use a good digital scale to weigh your plane and hook the same scale to the tail and measure the pull at full throttle.  Divide the thrust(pull) by the weight(lbs).  Ok, our plane we said weighs 9.3 lbs.  Let's say we hooked the scale to the tail and it showed a pull of 11.6 lbs.  Divide the thrust (11.6) by the weight(9.3).  11.6 / 9.3 = 1.25. Your thrust to weight ratio is 1.25:1.  You have 25% more pull than you have weight. Very few full scale planes have as much pull as weight so their ratio would be less than 1:1.  That's ok because very few need to be able to fly straight up.  A ratio of .75:1 to 1.25:1 is a good number for sport models. Full blown aerobatic models need at least 1.25:1. 1.5:1 is better, and 2:1 is to kill for. Right Randy?  My Cap 232 has a power to weight ratio of 1.3:1 now and hopefully will increase to about 1.45:1 as the engine breaks in more.

Cubic Inches or Cubic Centimeters

Ever wonder when someone says "I have a Brison 4.2." or "There is a G-62 in it." how the engines compare in size?  Well it is easy if you know the magic number.  In this case the MAGIC NUMBER is 16.387.  There is 2.54 centimeters in one inch so that means there are 16.387 cubic centimeters in a cubic inch (2.54 x 2.54 x 2.54 = 16.387).  If you know the engines displacement in CCs, divide by 16.387 to get Cubic inches.  If you know the engines displacement in cubic inches,  multiply by 16.384 to get CCs.

Formula to convert CCs to Cubic inches : CC / 16.387
Formula to convert Cubic inches to CCs:  Cubic inches x 16.387
Ex:

Brison 4.2 cubic inches x 16.387 = 68.8 cc

G-62 CCs / 16.387 = 3.8 cubic inches

OS .61 Cubic inches x 16.387 = 10 CCs

Moki 1.8 Cubic inches = 29.5 CCs

3W-100 CCs = 6.1 Cubic inches

Prop change

Have you ever  wanted to change the prop on your plane to a larger diameter to get a little more vertical performance?  Or maybe just change the power band you engine is running in. After all, you do shift gears in your car you know. Let's see…..if I have an 11x7 and I want to go to a 12 inch prop…… What pitch should I get on the new prop?  The way I have always been told to get very close is to multiply the current pitch by the current diameter, then divide this answer by the new diameter you want to switch to.  This should give you the pitch which will keep the load on your engine about the same as it was before.

Formula for prop change:   (Current diameter x current pitch) / desired new diameter = New pitch
So in our above example we have an 11 x 7 and want to go to a 12 inch prop.  Current diameter x current pitch  (11 x 7 ) = 77.  Divide this by the new desired diameter ( 77/12) = 6.42.  So I would probably buy a 12 x 6.  The numbers that fall out of this equation are not perfect but they are better than a wild guess.

