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The University of Calgary
Department of Chemical & Petroleum Engineering

ENCH 501: Transport Processes Quiz #1 September 20, 2005

Time Allowed: 50 mins. Name:

The drag coefficient (C,) for a body moving in a fluid is defined as [ Fy/ (V2 pV2A)]where Fy is the drag force, V
is the relative velocity between the body and the fluid, p is the fluid density and A is the projected (or frontal)
area of the body.

Data collected in a water-flow tunnel on a 1:160 scale model of a submersible to be used in off-
shore drilling for oil is provided below.

a) Identify the dimensional variables which affect the magnitude of the drag force on a body
submerged in a flowing liquid, and determine the dimensionless variables for the system. Show all
your steps.

b) Estimate the drag force of the full-scale submersible (prototype) which has a length of 64m and a
diameter of 12m, if the submersible is moving at a speed of 0.524 km/hr in sea water which has a
current of 0.5 km/hr along the same direction.

c) If the submersible reversed direction and maintained its speed as before directly against the
current, estimate the force on the submersible. (It may be useful to examine the trends for or make
a plot of the dimensionless groups you determined above for the model data.)

Data: Properties of fresh : sea waterat 5°C p=1.54:1.61 mPas; p =998 : 1202 kg/m®

Experimental data for model stationary in flowing fresh water:

Water Speed, 0.6 0.749 0.823 1.034 1.202 1.323 1412 1.515 1.604
m/s
Drag Force, 3.1 441 519 797 107 129 147 169 189
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