Solution 1.40

From Table A.3, the viscosity of glycerin is 1.49 kg/(m's). The clearance C is the difference in
radii, 6 cm—-5.9cm =0.1 cm =1 mm. The velocity of the sleeve surface is

V =or, = [21(120)/60](0.06) = 0.754 m/s. The shear stress in the glycerin is approximately
T=pnV/C =(1.49)(0.754)/(0.001) = 1123 Pa. The shear forces are all perpendicular to the radius
and thus have a total torque

Torque = z(2z r,L)r = (1123N / m?)[27(0.059m)(1m)](0.059m) = 25N-m per meter ~ Ans.

® =120 rev/min
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