Expressions for mass and momentum

Op/ot 4+ div(pv) =0 (continuity equation)

In cylindrical coordinates

continuity equation:

conservation:

p@%: + p(v,g_g{d)v = pg — grad p + nAw (Navier-Stokes equation)
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In spherical coordinates

continuity equation:
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momentum conservation equations:
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X illustration: Wikimedia/Spherical Coordinates

2 2
u<p+u9

ot i or * rsin(6) Oy *

r 00

- . = —;a‘*'gﬁ-

L0 (a0
r2 Or or

n 1 02u, N 1 2 Sm(e)aur _z - Oug n Uy B 2 Ou,
r2sin?(0) 0p?  rZsin(6) 00 06 r2\"" 00 tan(f) r2sin(0) Oy

Oug Oug u¢ 8u9 ue Oug UpUy — u? COt(Q) B 1 dp
ot i or + rsin(6 go r 00 r - prof T 9ot
5, Oug 1 0%uy 1 o ( . Ouyg 2 Ou 1 ou
— 0)—- —— — 2 cos(f) =~
7“2 or (T ) T2 sin?(0) dp? T sin(0) 06 <Sm( ) 96 ) T ee T e sin?(0) g + 2 cos(f) D
Oy, Ouy, Uy ug 8u§0 Uptty + U g cOt(0) 1 op
ot M or rsin(&) r r ~ prsin(0) 0p i
1 5, Ouy, 1 *u,, 1 o (. Ou, 1 ‘ ou, Oug
i il 9 9 770
[ 20 < or ) * r2sin?(0) 0p?  r?sin(0) 90 sin(6) 06 N r2 sin?(0) sin(f) Oy + 2cos(6) O e
stress tensor: ou 10u Qug U
= TP 2, Tre:ﬁ(r@@ ar‘r>
1 Ou, wu, ugcot(h) 1 Oup 10u, wuy,cot(6)
— _ 2 e 2 _r A — vy
Tee pen (7’ sin(f) dp 7 T ) Toe =11 (7" sin(f) dy 5 r 00 r
10ug wu, ou 1 Ou, g
= —p+2p| -2+ =L = L2 - =
700 P (r a0 N r) Ter =1 ( or i rsin(0) dp 1 >



