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• Method of Chapter 3 was simple and required 

minimal information

• Single most important calculation, the drawn aircraft 

must meet requirements!

• More refined method presented here.

• Rubber Engine Sizing

• Fixed-Sized Engine Sizing
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• Rubber engine sizing

• T/W can be held to a desired value to satisfy point performance 

requirements while Wo matches mission (range/loiter) requirement.  

Basically engine size grows proportionately with Wo.

• Done during early stages of aircraft project.  Project may warrant a 

new engine development.

• Even projects where an existing engine must be selected are done 

this way to learn as much as possible about engine choice 

consequences!

• Fixed engine sizing

• Either mission (range/loiter) or point performance requirements are a 

fallout.
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• Better We/Wo estimate for jets!

Source: Aircraft Design by Daniel P. Raymer
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• Better We/Wo estimate for propeller-driven aircraft!
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• Refined sizing equation:

• To allow payload drops, Wfuel is calculated at each segment instead of 

multiplying all weight fractions ( before, all weight change was due to fuel 

burn!)

• As before, guess Wo and iterate.
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• Geometry sizing of the fuselage (starting point):

• Reality of packaging internal components will ultimately establish fuselage length and diameter!
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• Sref = Wo / W/S 

• Can now lay out the trapezoidal wing using aspect 

ratio, taper ratio, sweep, etc.
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• Tail volume coefficient:

• Tail effectiveness is proportional to to the force generated by it and 

its moment arm

• Since the tail has to counter the moments of the wing, its size is 

proportional to the wing's

• The vertical tail's moments are non-dimensionalized with wing 

span, and the horizontal tail's with m.a.c. (c-bar):

• Lengths measured with respect to 

25% chord of m.a.c. of all surfaces.
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• Typical tail volume coefficients:
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• Front-mounted propeller , LHT is about 60% of fuselage length

• For engines on the wings,  50-55%

• Aft-mounted engines,45-50%

• Sailplane, 65%

• For all-moving tails, can reduce volume coefficient 10-15%

• For t-tail, can reduce volume coefficient 5%

• For a v-tail, find conventional areas and split them between two. Dihedral 
should be arctangent of square root of required vertical and horizontal 
areas)

• For a control canard, CHT is approx. 0.1. Consider only the exposed area.

• For a lifting canard, designer must decide canard/wing area split. 
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Control surface sizing:

• Roll = Ailerons

• Pitch = Elevator

• Yaw = Rudder

• Finally sized by dynamics, structures, control system considerations. 
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• Wing flaps occupy part of wing inboard of ailerons.  If more needed, use 

of spoilers for roll control could be used.



ME4932 Aircraft Performance & Design

Initial Sizing (Chapters 6)

Source: Aircraft Design by Daniel P. Raymer



ME4932 Aircraft Performance & Design

Initial Sizing (Chapters 6)

Source: Aircraft Design by Daniel P. Raymer

Other things to consider in control surface sizing :

• Aileron reversal in high speed aircraft

• Spoilers, rolling tail

• Flutter

• Mass or aerodynamic balancing

• Connection of left-right elevators

• All moving surfaces



• Homework

• 6.2, 6.3, 6.4


