Appendix A:

Equation of Motion
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Aerodynamic term:
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Where:
r= air density
V = velocity

Cq = drag coefficient
A = reference area (side area for wheels, frontal area for rider and frame)
Protection = reduction in Cq4 of rear wheel due to its proximity to frame = .25

Inertial term:
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Converting to linear acceleration terms and discretizing we have:
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Where:

w = rotational velocity (rad/s)

a = angular acceleration

R = wheel radius

Dt = changeintime

DV = change in velocity

Mo = total massincluding bike, rider, wheels, tires
| = moment of inertia

Rolling resistance term:

V[C, Mo 9]
Where:
C:= coefficient of rolling resistance
g = gravitational acceleration (9.81 m/s?)

Gravitational term:
\Y/

Where:
Dh = change in elevation

Final equation of motion:
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