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Table 2.7 Components of the stress tensor in spherical coordinates (r, 8, @)
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Table 2.5 Components of the stress tensor in rectangular coordinates (x, y, z)
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Table 2.6 Components of the stress tensor in cylindrical coordinates (r, 8, z)
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Table 2.4 The momentum equation in spherical coordinates (r, 6, ¢)
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In terms of velocity gradients for a Newtonian fluid with constant p and n:
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Table 2.3 The momentum equation in cylindrical coordinates (r, 8, 2)
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In terms of velocity gradients for a Newtonian fluid with constant p and »:
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“The term pv? 7 is the centrifugal force. It gives the effective force in the r-direction resulting from
fluid motion in the §-direction. This term arises automatically on transformation from rectangular to
cylindrical coordinates; it does not have to be added on physical grounds.
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Table 2.2 The momentum equation in rectangular coordinates (x, y, z)
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In terms of velocity gradients for a Newtonian fluid with constant p and 5:
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Table 2.1 The continuity equation in different coordinates systems

Rectangular coordinates (x, y, z):

%+a—i(pu1)+ %(val+ ;%(PUZ)= 0 (A)
Cylindrical coordinates (r, @, z):
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Spherical coordinates (r, 0, ¢):
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“Tables 2.1-2.7 are from R. B. Bird, W. E. Stewart, and E. N. Lightfoot, Transport Phenomena,
Wiley, New York, 1960, pages 83-91. Reprinted by permission.



