PARAMETRIC MODELS
STUDY AIDS

MECH-322 Fluid Mechanics




A 50mm Diameter shaft of length 0.2m, is pulled through a bearing of Diameter 52mm.
The oil in the gap has a kinematic viscosity of and specific gravity of 0.85. If the POWER

to “pull” the shaft through the bearing is 450 Watts, assume a linear velocity distribution
in the gap and find the equilibrium pull velocity of the shafi?

Bearing Lubricant
i
= 0.5m =

FUNDAMENTALS: Force to pull shaft MUST balance opposing
SHEARING FORCE at the exterior walls of cylinder



PARAMETRIC ROAD MAP
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Parametric Model: Rotating Disk

Find Parametric Expression for Torque and Power

R0tating plte

Tﬂrque Assume small gap and linear
! velocity distribution in gap.

o

Neglect edge effects.

FUNDAMENTALS: TORQUE must balance counter acting
SHEAR FORCE on bottom of disk.




Parametric Model
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GAP
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0.008333333

Torq (ft-lbs)
7.71514E-05

0.001234422
0.006249261
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0.099988176
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3.905788106
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Rotation

RPM
10

Power (HP)
1.46821E-07
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3.75863E-05
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0.000190281
0.000352518
0.00060138
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0.003044488
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0.007432833
0.009622087
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rad/s
1.046667

Parametric Model
Rotating Plate
Gap: 0.1", Glycerin
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