The change in crankcase volumaes the volume between the two piston displacements
and is a function ofl the phase angle between the pistons.Assuming identical cylinder
bore diameters then

A(d) = / (sinz — sin (z + d))dz
l
wherel andu are the two solutions ofin « = sin (z + d) whensin (z 4+ d) > sin (z)
over the range (0 < d < )
The solution is

A :=cos(a) — cos(a + d) — cos(b) + cos(b + d)

wherea = —arctan(sin(d)/(—1 + cos(d))) andb = 7 — arctan(sin(d)/(—1 +
cos(d))) are the lower and upper limits that satisfyi(a+d) = sin(a) andsin(b+d) =
sin(b).

This evaluates to

1 in (d
A(d) =2 — 2 cos | —arctan _ sin(d) +d
__(sin(d)? —1+ cos (d)
A/ 1+ 3
(—1+cos(d))

Thanks to John Kinsella afdAPLE for the solution.



