Solution 1.60

Since the problem calls for pascals, convert everything to SI units:
Find the shear stress in the oil, multiply that by the cylinder wall area to get the required force,
and divide the force by the area of the cylinder face to find the required pressure difference.

Comment: The Reynolds number of the clearance flow, Re = pVC/y, is approximately 0.8.
Dy = (525in)(0.0254.0) = 0.1508m ; L = (26in)(0.0254:0) = 0.6604m
in in
Clearance = C = (Do~ D)/ 2 = (6—51§in)(o.0254%)/2 — 0.000794m
i

Table A3, glycerin: 1= 1.49kg/m—s , p = 1260 kg/m® (pnot needed)
Shear stress 7 = uV/C = (1.49 kg/m-s)(1.2m/s)/0.000794m = 2252N/m?

Shear force F = 7 A,y =7(7zDy L) =
(2252 N / m*)[7(0.1508m)(0.6604m)] = 705N
F 705N

Finally, Ap = = 39500 Pa  Ans.

Ayiace  (/4)(0.1508m)?
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