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* The dimensionless forms are based on a reference length L, reference velocity V, a reference temperature T,, and a
reference temperature difference AT,. In terms of these 3* = w/V, V* = LV, D/Dt* = (L/VID/Dt, p* = (LiuV)p,
T* = (T — T,)/AT, and ¥* = (L/V}7. The Reynolds number Re = LV p/u, the Froude number Fr = VgL, the
| Péclet number Pé = pC,LV/k, and the Brinkman number Br = uV3/KAT, are groups that appear as a result of
writing the equations in dimensionless form. Other dimensionless groups may enter through the boundary
. conditions.
* For incompressible fluids we may combine the pressure and the gravity terms as V& = Vp — pg where 2 is called
the “modified pressure.” If the velocity is specified on the entire boundary, we can conclude that the gravitational
acceleration has no effect on the velocity field. If forces are specified on part of the boundary, as in free surface flow,
the modificd pressure is not a uscful concept. The nomenclature “modified pressure™ was suggested by G. K.
Batchelor, An introduction to Fluid Dynamics, Cambridge University Press, Cambridge (1967), p. 176.
¢ The substantial derivative is defined as D/Dt = 3/6t + (v- V). .
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TARELAR 4.

Semmary of Differential Operatioas Iavolving the V-Operstor in Rectanguiar Coordinates (x, y, z)
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TABELR 2,

Sammary of Differentia] Operations Iavoiving the V-Operstor in Cylindrical Coordinates (, 9, )
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TAREBLA D

Sammary of Differential Operations Involving the V-Operator in Spherical Coordinates (7, 4, @)
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Rectanguiar Coordinates (x, y, z):
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