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464 Appendix C
C.2 Differential Operations in Curvilinear Coordinates

TABLE C.3
Differential Operations in the Cylindrical Coordinate System r, 8, z

wy
W= wy
Wy / rge

S K
ar r of dz
da
ar
1 da
Va={ 739
da

Voxw = az  or e
18(rws) 13w, E v
P Tl
rfz ¢
Arr Ao Arg
A= (Aar Ago Aoz)
Ay An Ap/ o,
dw, duwp dw,
ar ar ar
1 dw, wg 1dwe w, 18w
Y D ww-|iwm T rwtT v
J”"W dus, dwg dw,
W =l z e 3
et m—— iz
fi[ww»] 1P P 23w
arir or r? 392 8z2  r? o

T A T A T

8 [ 18¢wo)

vy o ] 1 9%wp | 3wy | 2 dw,
=" \Yér|r oar

r
ar
réz

198 [/ 8w, 1 9w, 82
S +_.__.Ej;+,__‘££
rar r? 362 3z2

F. A. Morrison, Understanding
Rheology (Oxford, 2001)
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C.2 Differential Operations in Curvilinear Coordinates 465
, + 34z 5‘
<Z \ \)4 2z
\) 1 d
via=| 2" )+ (C.3-10)
“"""( Arh f‘ - 0 K .
\ ) rag
(“r (awr) -+ ug (1 ik = _tlﬂ) ‘f‘i‘: 'a—w\—r
ar. ST 30 r V\ gz
B4 \ 1
. dwg \ | 10wy o L dwg
u VLU__= lli 3 T Uy _(TQ_ "‘I‘_t" Tllf az (CB"I])
o (B2 (1'8‘ e B
\ "\ 3 o\r a0 E\ 8z
s réz
TABLEC.4
Differential Operations in the Spherical Coordinate System r, 8, ¢
16,
w= (wg ) (C4-1)
Wy / rpg
d a 1 lij ;
Vom b, e b 8 e e B e e Codx2
o T T e g o e
da
ar
1 0a
Va=| T35 (C.4-3)
1 da
rsin 8 ag
rég
13 [ ,8a 1 8 da 1 9%
VVa=Via= 2o [rPoc ) 4 oo Bocr ¥ 4 st S C.d-4
g=Va rzar(’ 3r>+7 smﬂﬂﬂ(m ao)*rlsinzsa:ﬁ! A=
19 7, 12 1 dwg
Vew=——|{r — - - C4-
L= (Pwr) + s rong g0 e T T (C4-5)
1 i} 1 Buy
— ing) — -
, rsin 8 26 (w¢ sin ) rsin 8 9¢
1 dw, _ 10 ( )
Vxw= rsin0 3 ror e (C.4-6)
i 1 dw,
-—{rwy) — - 30
ré¢
A App Am
A= Agr Ags  Asg (C4-7)
Agr Agg  Agg
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