(1) (conservation of mass) (2)

(conservation of momentum) (3) (conservation of energy)
[19]
2.1
Ax Ay
2.1 (regtangular coordinate) V
X Y

pv + - ’(pg)y dx
(DL — p o dy pu + dg?(“}dx dy
dx

(pv)dx

2.1



2.1 X
pu+—£%l)-dx dy - (pu)dy = "(;\X_dXdy
y
0(pv) : = "
pV+ dy ty o oy it
d(pu) + 0(pv) dxdy
dx dy
p(dxdy)
= —at(dXdy)
" 3]

d(pu) + V) gxqy - | (dxdy)

dp + d(pu) 1 (pv)

dt dx dy
dp dp  dp dv 0
t dx  dy dx  dy
AP 4D Voo 0

Dt P dx hdy

14

(CD)

22

(25)

()

(27)

@38)
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fr+v-vpV = 0 (29)
v=AIT+A] lar V =ui+VW

(viscous incompressible flow)

Dp R, dp .. dp -

Dt - 6t+ dx +de B 0 (2'10)
(28)
du d\ 0 2.11)
dx dy
v-v =0 2.12)
2.2
" [
= ma (2.13)
(scalar)
X

| F, =max (2.14)

Fx ax X
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Tox +
__,[ oy

‘ T Frody (y) 5
o, dy = dy [Cx L 6xx dy

l Fbody(x)
T, dy V[ dx —» [ 01, }
\ Ty T X |dy
B e — ax
T,, dX
> X Y o, dx
2.2
(2.14)
( 22)

1. Body forces
(physical contact)

2. Surface forces
(normal force)

(shear force)

X

N
7E " cr,,+fo°xx dx cr. dyt+ v +ddxy" dy . dx +pgxdxdy (215)

J

N B = As-dxdy + - - dydx + pgxdxdy (2.16)

(2.14)
m P dxdy (2.17)



1

X
X
at - T <218)
(2.16), (2.17)  (2.18) X
Du d
y
Dv _ 5XXy day
=Pt 219 )
(Newtonian fluid)
(Stokes” hypothesis)
* = -pP - + 2 |A- (220)
ay=-P - |pV-V + 2p— (220 )
= dv
Ty = T b (220 )
( (viscosity)
(2.20) (2.19)
(Navier-Stokes
equations)
- dp Y Vrt n A
=poX- 2 NNV - hov>
paT+pH e X X 4 dy thydyH Xy
(221)
dv |, M/ P 57y dvN '
pEt-I-PVV y+ X T dx» +dy.2% -fpvA

(221 )
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Won W - ( d du

pudx +pvdy - Ijx +p dx dx +'dy <dy. (222 )
W, LA A d favr 0 favyl

PY +pde dy tP dxv3xy+ oy Uyl (222
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