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Equation 13.1d is an exact expression for the piston position x as a function of r, l, and 
ωt.  This can be differentiated versus time to obtain exact expressions for the velocity and 
acceleration of the piston.  For a steady-state analysis we will assume ω to be constant.
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Bore    =   3.00 in

RPM    =   3400

Stroke = 3.54

B/S = 0.85

L/R = 3.50

Pmax    =   600 psi

FIGURE 13-6

Gas force functions in the two-stroke and four-stroke cycle engines

(a)  Otto four-stroke cycle (b)  Clerk two-stroke cycle
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