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1.1:

1.2

, OV

1
)
IR
°
p P
AL
A
K=—
L
, K <1 K Knudsen
T>
, 0°C A~10""m T~107195

L=1~10km T ~12h
) L~ 10%km T ~ 10 day

(fluid parcel/fluid particle)

(1.2)
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1.3

, Newton )
. (body force)
, , Coliois ,
° (surface force) , ,
(stress) . MKS
Nm_2 « o o» , N
P , P S .S p
( n
) 9 Tn Tl’l S ) n
b Tn 2
1 . , 2 (tensor)
) 9 y Tigs <Z7.7 = 17273)7 . ) Tij
x; , T
X Tij

T—n = _Tn (1'3)
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Y

stress), (shear stress), (normal stress)
, (pressure),

A

713,723 733

(tangential

(tension)



1.5.

[
L

[ ] P

—

, PAB ,

. PA, PB, AB p1, P2, P3,
PA= ll,PB = l2, LA = g, /B = a

0o(1?)

—

1.5

1.3

N/m?
N/m?

AB

plll sinag — pzlz sinap = 0.

sina; _ sinap

I 1

p1 = p2.

D’Alembert

[a—

Py

Py

19



20

P
Dy Dy
& 0
A ‘ B
P3
1.3: P
p .14
( ds, dz)
( ) ( ) 3
p(z,y,z+dz)dS
p(z,y, z)dS . pgdSdz

)

—p(z,y,z +dz)dS — pgdzdS + p(x,y,2)dS =0

. dz , p(2,y, 2+ dz2)
dp 2
p(z,y,2 +dz) = plz,y, 2) + 57dz + O(dz%)
Taylor . ,0(dz?)  dz 2
(14) 1 ,
Y 9 Ya
—8—]: +0(dz?) —pg dzdS =0.

51.4

(1.4)

(1.5)

(1.6)



1.5.
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dzdS , dz—0, dS—0
, 0(dz?) ,
9p
£ 0= 1.
5, ~P9=0 (1.7)
(1.7) (hydrostatic balance) ;
4
dp
P g (1.7) L < 0
(1.7)
5 p
Y I? y
_9% _op
dxr’ Oy ’
—Vp (1.8)
(pressure gradient force)
1.5.1
p 2
) (1.7)
dp
= _ _ 1.9
L = P9 (1.9)
(1.9) z zZ — 00
p(z = 00) =0
Z o0
p(z) = pgdz (1.10)
(1.10) z 1 m? 2z~ 00
4
Coriolis (geostrophic balance)
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p(z+dz) dS

_______________________________

s

Ilipg‘_'c.z’S Azl

1.4: ds , z  z4dz

1000 hPa 1 m?
g =10m?s?

, ds, dz

( ) )
(1.4) ,

—p(z,y, 2+ dz)dS — p'gdzdS + p(z,y, 2)dS
1 3 pgdSdz
(p—p')gdS dz

o> , ,
,(1.12) >0 :

(1.11)
L (1.11)

(1.12)



1.6.

. (buoyancy force) “ ( ) )

L (1.11)

. (1.13) ,
—p(x,y, 2+ dz)dS + p(z,y, 2)dS = pgdSdz
1.6
1.6.1
(viscosity) S
o (inviscid /perfect /ideal fluid) ,
Ti]‘ = —pdz s
o (viscous fluid)

’

Newton (Newtonian fluid)
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(1.13)

(1.14)

(1.15)
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Newton

Y

(1.16)

1.6.2

(1.15)

K

Tij = —péij + 2/,L eij —

1 Hou, oy

“73 Ba; " om

il

1
gekkéij

(coefficient of viscosity)

) (compressible fluid)

8 c entro-py
¢ =+/(0p/0p)s-

2

. (1.16)

il

(1.16)

(1.17)

. Newton

w0



1.6.
o (incompressible fluid)
9
10 7
1. p = pRT,
pd(3) ’ p
p = Cp” (Poisson )
cp=¢cy,+R LY = Cp/cy
2. . 300K
ra -
9p
Wz

(b) ¢y = 2R, ¢, = R, R =287 JK*kg™!
( :
)

10
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TdS = ¢, dT +
P
7T7 S? C’U? R7 C
y Y Cy
ra -
op

Bussinesq



