010
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O00000o0o0obOobO0oDb0obD,0b0ob0o0b00ob00boOgb0g NewtonOOGOQOO
goob.oobooo, bbb booo, bbb ooo-
gogo.dob,booobboooobbooodbb,doobbbooobbooon
gooooooo,0ooddddddooUdUU. oo o Q@
gogoboboooobbog,ggobbbuooobobbooobbbooon.

1.1 O0O0oOooono

gooooobobbobbooooooooobobobobooo,bbbbbbdooooon
ggodooobooobobbooooodo, oo bbobbbbob0ooOoon
ggodooodoooooooooooobbbbb.bbbobbbbboboobobb, ol
godd,djdjidiiUU . oo Lo O
g, 0ddgoooooooobobooodooooooobobbbboooooooo
ggodgooooooobobobbb. ooobooobobbobobb,0000oooon
gooboboooobbboooobobbooooboobooag.

00000000, 000000,00000,000000000oUoUoO(@O »O00
0¢t00000)000000000000O0D0.

m00000oon 000000, 000o000oo0 pODOQOOOODOOOO,POODOO
000 6V OOO0O,0000000000D00D00O0O0O00O0OODOOOOOO. 00,0000
0mOd000000000000000000OO,YV OOOODOOODLOODOODODOOO
00 N,OPOODOODOO «0000,0 POOOODOOO

__ Nm

goooog.
000 NO SV OODDODO ¢t00000D00000000, p(r,t)y 000000, p(r,t) 00O



o100 00

P
IR
o ]

011 0000000 p00b0DOOOOOO0DODCOD. O POOODODOOO,POO
gboboooboboooboboooobobooobobooooboo.

0,000000000000000000000020000000000.
e« (0DDDDOOOODDDO L)>» (§V)Y* > (000000000000 0000000
oo™t ).
0000 A0 L OO

K=2 (1.2)

0000,K<«1000000. KO Knudsen0OOOOO,
e (0000000O0D0OOO T)» (000000D00000O0000000000 7).

0: 0000000000000 0000000000000000000.
oooo,o0°cood A~10"" m T~10710 g
ooo L=1~10km T~12h
0000 (000000) L~ 10° km T ~ 10 day

goooboobooooboboo,0oobobooboboooobooobg.

1.2 O0O0OO

00000000000000 (fluid parcel 000 fluid particle) 000000000
g.ggo,bboogoobobtboogbooobboooobobooooobboog,bo
0000 6V OODODDO0O0OD0O0DODO0DOD00DODD0ODODDO0DODOO0. O0o0O,00000
goobobobobbdooooooooboboobobo,bbobbbbbobbd0uuooooobobo
goood,gobobtbodooobdoooonoboooobboooobn.bboooo, o

*l0p000000000000000o000o0ooOoooon.
2 000000000000000000000000000000, 0000000000000000
gopooooo.



1.3 00

gogoooooooooooobb, 0o ooouuo, oo Q
gogouooo,gddooooououooob.0ooooouoooooobobobobobn
goobobooooboboooooo.

1.3 OO

o0o0oboOo,NewtonOODOOOOO," DOO0OODOOODODOOODOODOODOOO
ggoboobooooooor ,boggooboboooobo.oboobo,booooooboood
ggoobobodoooooobooboobodoo. obbobodoooo* bbboooooo
goo,bbobobbobooooooo0ddd00”r UL, oL O
ggoooooobo,bbdooooouobob, bbb bo00. bbb oboOoog
0o000oO0*®ooo0o0o0o0oooooog.

goobooboooooboooooon.

e 000 (body force)DOOODOUOODOODODUOOOOOODOOOO. OO,000,
Coliois00DD0DO0O0O0O00OO0,000000000O0O0ODODODDOO.

e 00O (surface force) 00000000, 00000000000O0O0DO0OOO.
gogdod,bbbbbbbboboo0ddd00d0oUuo, U o
goobooooboboooo. ogooboooooooag.

0000000000000000 (stress) 000. 000 MKSOOOOO Nm=2 0
0DO0000. “0”000000000000,000000000 NOOOOOOOO
oooooo.

000000 POOOOOOO,0 POOODOO SOOO,SO0 POOOOOO
000000000000000000 (00 nO00000000000000)00
0o,7T,000.00000T,0 SO000,000000 n0O00O00. 00,0
00000000000000000000. 00000 T,0200000 1000
000000000.000,00000 2000000 (tensor) 0000,90000,
75, (i,7=1,2,3),0000000. 7, 000000000000. 0000000,
00000000000,; 00000000000000000 ;00000 7, O
0000.0000,200000000000,200000000000000000
y 000000 7,,00000.0

Doo0oO00ooOoooooon,

T ,.=-T, (1.3)

*0pD00000000000000000000.
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ooobood.
000000000000000000000000,000000000 (tangential

stress), 0 00 000 O 0O (shear stress), O 00O (normal stress) 00 0. DO0O0O00O,

00000000000000 (pressure), 00000000000 (tension) 000

y4
TZZ
P T
: yz
sz:
¥

X

012 0O POOO 00000000000, 00D0O0,POODDOO T,000
oob0Oo00 .., 7y. 00040ooO0 7., 000000,

14 0OO0O0O0OO0

ga,boooboobboobobbobobbbbobooog,bbbbbbobbbbobbbbon
O0,000000000O00DO0DO0O: “0O00000000DO0ODO0ODO, 0000000
Oo0000o000oooooooo. Doo,0000oo0oooooooooooo.
gooo,bdggobboodgo,gbbobdgdoboboooooboboo,ogooboo
gooboooob. oo, bbb bo,booobbboooubobooon
goo.

O00D00O0oooooOdoDOoDoOooOo. “0d0,0b0fdbo0oooooooogon
0OoOd0OO,0000DO0O0ODOO0OOO0OOOOOOY DOoO,00000O0O0 00O
g, dobbdodobbuoooobobboooobboog.

[OO]
[D000:]000 POOOOOOD POODODOODOOOODOODODODOOOOOODODO.
0 POUOODOO,000000 PABOOUOODOOOOUDD 100000000 (0130



1.4 00000 11

0). PA,PB, ABODODOOODODOOCOODOOOOOOOOO pi, pe, p3, 000, OO,
PA:ll,PB:lg, ZA:Oél,ZB:OAQ ooo.
e 000000 D0OODOUUULUDOD: UUDODOOUDOUOD ABOOOOOO,

pilisin o — pale sinag = 0.

goof

sin o sin oo

lo lh

oo,
P1 = p2.

00000000 pO0OOODOODOOODOOOOO.

e JUDOODODODOODDODDOU: UDOUOUODUOODUODODDOLDODODOODO
O (’)(l2)DDDDD,DDDDDDDDDDDDDDDD. goooo,loopoooogd
gob,00obbooobboooobbooobbooo. booob,0o0bbOo0ooon
oo.

e N0DUUDO: DOODODODODOOUO D'Alembert 00000000000 OODOODO
goooboooobooboboob. oboobooboobobooob,boboobOoobo
gogoo.

P

P3

013 0 pPOOOOODOODOODOODOOODOODOODO.

[0ooo)]
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1.5 O0oooo

gobobooooboobboooo,gbbbooooboboooobobooooboboa.

151 OO0O0OOOOOO

000000000000000000000,00000000000000000
00000000 (viscosity) 00 0.*

e 0000 (inviscid/perfect /ideal fluid) 0000 0000,00000000000
00000O0000. 000000,00000000000000000. 00
oo,

Tij = —pdij. (14)

goboboooobobodoo,ggoobooooobooo.

e 000D (viscous fluid)J 00000000 OOOO0OOOOOOO,O0O00OO
0000000000000 0DO0. ObO00Db00O00DOO0oO0oDbOn0 Newton
00 (Newtonian fluid) 000 0000000. 000000000 DOOOOO
O0000O0O00D0O0O00D00O0O0. NewtonOOOQOOOOOODDO

1
Tij = —péij + 2,u (eij — §ekkéij> (15)

1 Guz 8uj
1 1.6
€ij 2 (61-] + 69&1) ( )
O000000. pO0000 (coefficient of viscosity) D0 000 . Newton 00O 00O

0ooo00o0o0o0o0ooUooooO0. (15000000 0O0O0OOO,00

0 (14)00000000000.

oo : (15 0000,0000000000.000000,0000000000O0
gooooooood. (1.5)DI]I]DD,DDDDDDDDDDDDDDDDDDD
I:JII]EII:II:II:I,D[IDDI:JIZIIZIIZIIZIIZIIZID[IDDI:JI:]I:II:II:II:I.*5 googooooon
ooodoo, 0000000000000, 0oboooooooooooooa
000000, 0dodoooooboboodooooooooboboooooooa
gooooooodo, oo oooooo, 0o oooooo,

* 000000000, 0000,0000,000000000000000000000000000,
goboooooooboboooooobobooooooobooboo. oobobbooooooboo.

*00000,000000000000000000000000000000000, 0000000
ooooo,002000000000000000000O0DOODOO0O0O0DODODODOOO,D000000
goboooooooboooooo.
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00000000000000000000000000. 00000000000
0000000000, 000000000000000000000000000O0
0 .xe

152 0OOO

000000000, 0000000000000000,000000000000
O0000. 0000000000000, 00000000000000000000
0000000,000000000000000000000000000DOO, 00
00000o00ooooooooooo.

0000000000000 000000000o00.* D0000o0oo0ooooooo
000000000, 00000000 (compressible fluid) 00000, 0000000
00000000000 000000,000000000 (incompressible fluid) 0 O
O0000. 0000000000, 00000000,00000000000000,
000000000000000000000D.® oo00o0000o0o0oo0oooog, o
000000000000000,000000000000000000000.* *10

gogooe:

1. 0000000000 p=pRT, 0000000000 TdS = ¢, dT+pd(1)0
000,0000000000 p0 00 pO000O00D0O0O00O0 p=Cp?
(Poisson 0000)O000000. 000,7, S, ¢, R, COO0DODODODOO,
000000,0000,0000,00000,00000 ¢, 00000

cp=c+RO0O0O,y=c¢p/c, OODO.

2.000000000,00300KOO0O0O0O0ODO0ODODODOOO ¢= (g—ﬁ)s

*GDDDDDDDDDDDDDDDDDDDD,EII:IEIDDI:IEIEID. O0o00o0oO0o0oooooooooboa
O. 00000000000000000 (DDDDDDDDDDDD)DDDDDDDDDDDDD 1
0oo0bDo0oo0b0o0o0ODbOoO0oObOO,00000000D000 1 0D000DO0o0O0ODbOO0oO0ODObOOoOoDOO
0.

*T00 ¢cO0 entropy O O0OO0O, 000000000 0O0OO0O0O0OOOOODDO. bOOO ¢ =
V/ (3p/9p)s.

*SDDDDDDDDDDDDDDDDDDDDD,DDDDDDDDDDDDDDDDDDDDD

*9I]EII:IDI:II:IDI:ID[II:IDI:II:IDI:ID[II:IDI:II:IDI:IDDDDDBussinequDDDEII:IDI:IDDI:ID
g.ooooooooo,bbbbooooooobbDbbo00. bbb bbog
ooooo.

*0gppooooooon pUO00OO00O0OOODOO ZDDDDDDDDDDDDD:/)NQ_%.DDD H
goooboboooooob,0oo0boboo e~ l0D00D00DO0D. 00DO0ODO0OOODOOOO HOO
00oo0o0oo0oD,0D000000000o0oDOooo0, 000000000000 HOooooo
gooboboooo,00bbooobbooobbooob.
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o100 00

obooooobogo.oob 2000b00000000.

DaD,/(?—ﬁ)SDDDDDDDDDDDDDDDDDD.

ObOc, =32R, ¢,=1IR, R=287JK 'kg~' 000,c00000000.
Dc00O00O0O00O0O0,000

¢ =331.5+ 0.61¢,

000000000000, 0O00,¢t00000000. 000, 00
00000 0000000000000 OOOO0O0O0000. 000
000000 700000 +00000,T=1T,+¢t000. 00O,
Tpy=27315K000. 00000000000000 ¢/Ty<1000.0
DD,%E:_:MEOAG%)DDDDDD.DDDDDDDDDDDD
000000. 000000000000 O




