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C.2 Differential Operations in Curvilinear Coordinates
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TABLE C.5
Continuity Equation in Three Coordinate Systems

Continuity equation, Cartesian coordinates
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Continuity equation, cylindrical coordinates
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TABLE C.6
Equation of Motion for Incompressible Fluids in Three Coordinate Systems

Equation of motion for incompressible fluid, Cartesian coordinates
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vy v, W vy 8v, v Ovy vé + Vf,
v, T 9
at ar r 80 @ rsinf 3¢ r

3 1 a¢? 1 3(tsin b 1 a1 99 + T,
P 2 r°t,) 4 (7,6 sin 0) g _Toot e | oo
r ar rsin 8 36 rsin @ 3¢ r

2
dvg dvg Vg Ovg v v | vup Vg cot 8
(at+"'ar+rao+rsinoa¢+ r r

——1934 [la(,21,9)+ 1 3(tgesin ) 1 919y +E_M]+pgo
r

rae {2 ar rsin 6 30 rsin@ ¢ r

v, v vy v v v U v vy Vg COL B
( vy, e , o 3V _z__e+;e__¢_0__)

P\ ar 77 30 " rsind 0 1 r

1 9 1 (et 1 97, 1 9 2 cot9)1,
op [ (rf¢)+_ o0 | f¢¢+ o _ ( r)a¢]+pg

" rsiné 3¢ or r 96 rsin 8 9¢

(C.6-1)

(C.6-2)

(C.6-3)

LA L L ]+pgr (C6-4)

+ — ]+pga (C.6-5)

(C.6-6)

(C.6-7)

(C.6-8)

(C.6-9)




468  Appendix C

TABLE C.7
Equation of Metion for Incompressible Newtonian Fluids: The Navier-Stokes Equatlons in
Three Coordinate Systems TE m 3 = a(Pu +(Yu)*
Equation of motion for incompressible Newtonian fluid (Navier-Stokes equation), Cartesian coordinates
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Equation of metion for incompressible Newtonian fluid (Navier—Stokes equation), cylindrical coordinates
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Equation of motion for incompressible Newtonian fluid (Navier-Stokes equation), spherical coordinates
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