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C.2 Differential Operations in Curvilinear Coordinates

réz

TABLE C.3
Differential Operations in the Cylindrical Coordinate System r, 8, z
Wr
& N (wg)
W/ ror
] 8 3
V=8 g 25, —
erﬂr +eer a6 _I_ezﬂz
da
ar
18a
Va=1 rap
da
iz
oz
148 da 18%a 9%a
V.Va=Va=- — |+ S+ =
¢ ror (r ar) T agr = az?
10 1 0we duw,
Vowes — o —— e —=
r rBr(rwr}+r 08 + oz
1w _ dug
r a8 dz
By _ e
Vxw= bz or
l alrwg) _ l duy
r o ar r ae
rilz
Arr Arﬂ Arz
f\;_: Agr Agp  As:
Ay Ap A riz
dw, Bug Jw,
ar ar ar
18w, ws 18ws w 1iduy
Vu=1r a3 r r a8 r r o8
Jwr dup By
dz gz iz
iz
i ia(rw,) ‘l_azw,. Blwr 2 duy
ar|r ar r gg? az2 r2 a8
72 1 l B(rwg) i Pwp  Puw 2 dw,
L= or|r ar r2 962 " a2 | 1% e
18 ( dwy 18w 8w,
rar ar r? ag? 8z




C.2 Differential Operations in Curvilinear Coordinates 465
18 1 3Ag, B4, Agy
B
1 0 T 0Agp dAz Agr — Arg
Veg=| Ea A D S e (€C3-10)
i 1d4g, 0A_.
S (rAg) 4+ = b Az
Far A F s
. roz
u, (aw.,) + ug (lﬂ"_:,_ 3}3) i (au\J')
Br‘.) r 36'\ r iy Bz‘
5 0wg 1 duy "w, ' dwy
UV = u,i(—a;w) +uy (:E + T) + Mz ("ajm) (C.3-11)
IS 1 81w, o f B0
L i ——r— -
i o "\rae )T\ T
i - réiz
TABLEC.4
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TABLE C.5
Continuity Equation in Three Coordinate Systems

Continuity equation, Cartesian coordinates
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Continuity eqguation, cylindrical coordinates
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Equation of motion for incompressible fluid, spherical coordinates
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