
Aircraft Performance
2 - Formula Overview

Cruise Flight

Equations of motion
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Efficiency of jet aircrafts
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Efficiency of propeller aircrafts
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Lift coefficient for maximum range
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Take-Off

Equations of motion
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Ground drag
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Climbing Flight

Steady rate Of climb
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Kinetic correction factor
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Time derivative of energy height
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Climb Time

Climb time to given height
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Lift coefficient for minimal climb time
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Flight speed for minimal climb time
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Landing

Energy landing equation
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Break distance
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Aircraft Systems

Air path system

Ea = [µ] [γ] [χ]Ee (25)

Moving earth system

Ee = [χ]T [γ]T [µ]T Ea (26)

General Equations of Motion

mV̇ = T −D −W sin γ (27)

mV χ̇ cos γ = L sinµ (28)

mV γ̇ = L cos µ−W cos γ (29)

Effects of Wind

Equations of motion
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Kinematics equations

Ḣ = V sin γ, ṡ = V cos γ − Vw (32)

Wind gradients
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Turning Flight
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Turn power
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Helicopters

Thrust
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Ideal hover power
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Hover power
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