Equations of motion for the Lorenz waterwheel:

Mass (in cup i, for N cups)
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where m​i  is the mass of water in cup i, g is gravity, rho is water density, R is the radius of the (cylindrical) cup, Q is the water flux, mass per unit time, into the cup, a is the area of the hole at the bottom of the cup, and r is the radius of the wheel.  H is the Heaviside step funciton.  The function multiplying Q could possibly be better calculated using
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where n is something “large enough” to match the angular width of the cup.

Torque balance:
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where omega is the rotational velocity of the wheel, r is the radius, alpha is the damping coefficient, and phi-zero is the angle that the wheel sits from flat.  For a planar object rotated about its normal axis, the moment of inertia doesn’t depend on the angles that the masses sit at (this may not be the most general statement that could be made).
Angle:
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Nothing new here.
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