Table 5.1 Dimensions of Fluid-
Mechanics Properties
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Dimensions

Quantity Symbol MLTO® FLT®
Length L L L
Area A L? L’
Volume Vv L3 L3
Velocity % LT™! LT™!
Acceleration dvidt LT LT™2
Speed of sound a LT™! LT!
Volume flow 0 L’r! L’r!
Mass flow i MT™! FTL™!
Pressure, stress p, T ML™'T? FL™?
Strain rate é ! 7!
Angle 0 None None
Angular velocity 9} 7! 77!
Viscosity n ML7'T! FTL™?
Kinematic viscosity v L’T™! L’T™!
Surface tension Y MT™? FL™!
Force F MLT™? F
Moment, torque M ML*T? FL
Power P ML*T™ FLT™!
Work, energy W, E ML*T? FL
Density p ML> FT?L™
Temperature T (C] (S}
Specific heat Cps Cy L’T?07! L’T 207!
Specific weight Y ML?>T ™2 FL™3
Thermal conductivity k MLTO™! FT'0™!
Expansion coefficient B 0! 0!

contains v; and only II, contains vs. It is a very neat system once you get used to the
procedure. We shall illustrate it with several examples.
Typically, six steps are involved:

1. List and count the n variables involved in the problem. If any important vari-
ables are missing, dimensional analysis will fail.

2. List the dimensions of each variable according to {MLT®} or {FLTO}. A list is
given in Table 5.1.

3. Find . Initially guess j equal to the number of different dimensions present, and
look for j variables which do not form a pi product. If no luck, reduce j by 1
and look again. With practice, you will find j rapidly.

4. Select j scaling parameters which do not form a pi product. Make sure they
please you and have some generality if possible, because they will then appear
in every one of your pi groups. Pick density or velocity or length. Do not pick
surface tension, e.g., or you will form six different independent Weber-number
parameters and thoroughly annoy your colleagues.

5. Add one additional variable to your j repeating variables, and form a power
product. Algebraically find the exponents which make the product dimension-
less. Try to arrange for your output or dependent variables (force, pressure drop,
torque, power) to appear in the numerator, and your plots will look better. Do



