Jooodooooogoogood

KENZOU

20080 70 160

0000000 DOOO0DODOOODOOUDOOOODOOOOOOOOOO0OODOOOOOOOOOO0OODOOOOOO0OO
gooooboooooboooooboooooooooobooobooboooobooooobObOobobOooboboboooobboUoOoDbDbOo
goboooooodooooboooboboobooodoooooooooboooooobomooboooooooog
uoboooooboooooboooooboboooooOoooOobo0oOobOboOoOoOOobOOoU0OobOOOobOOOoOobOObOObObOOObOObO
onooooooooooooboooooooooomooooooooooooobooooboooobboOoOoOono o
goomooooooooooooboooobooooooooooboooboOoooooboobobob10oobObboUuoboODbo
goboooooooobooooooooobooooboooooooboooooboooooooooooooOoooDonoo
gobooobooboooocooboobooooo

0 O
1 00000 2
1.1 OO000 ..o e e 2
1.2 OO o 2
1.3 O000000000000000 . ... e e 6
2 0000000 7
21 O00000 . e s 7
22 000000 . 8
221 0000 ... 8
222 00000O00Buckingham)OmODO ... ... 0o 9
OO00000000 ... 9
OO00000000 ... 10
223 0000000000 ... e e e e 11



1 ODOoogd

1.1 O0O0ooo

gbooooooooooooorboo"o"ob0r’booboobboobooboooobooooboooooon
ooooooOooooooooboo sigoooogoooooooopoooooboooooDobooooooooo
ooooooobooooboooooobooooooobooboooooboOooboobboobDbooboooboboo
ooooooooooooboooooobooooobo0ooooboOoooooooooobooooo NODOODOOo
000000000 (3NOOOOOoOOoUoOO0OoOo0OU0oo0oUoo0o0ooUoo0Uooooo0Ud0a,y, -
oboo3000b0o0o0boobooboboobotte,y,z000300000000000000DOD0OODOOODOO
oebO0oobO0ObOOobOOO0O0ObODOoOoDOODOOO0bOOObODODOODOOODbOOOOODDOODOObDOO
gboboobobooobooobobooobooboobooooboooooboboooooooboooooOooboboOooboOono
dbobooboboobobooboooboobooboooooooboooooboooooobooboboboboboOoDbo
000000000000000000000000000000000006x10%)0000000000
OnoooboooooobooooooobooooooooobooooobobobooooDoooo0 10 POOOO
OpPOOOODODOOOOOOOOODOOOOOOOOOOOOODOOOOODOOODOOOODOOOO
oboooobooooboobooobbooobOooo0o POODOOOOODOO POODOODOOODOOOOODOODOO
oobobooobooboobooboooobooboooobooooooboboooboobooobooobDoobboboboOoboo
gobooboobobooooboooboooboobooooboooobooobooboboooobooobooooooo
gbooooboooboobOobobooboboooob nOO0OOO0OOO0OO0OOODOOOOODOODOOOOODOO
goo0o0O0O0 POODODOOOO vODOOOUODODDODOOOOODOOOOOO NOOO POOOODOOOO rO
OPOOODOOU p(ryt) 000000000 0UOODDOODOOOOOOOND wWODOOtOODOODDOO
gbobooboobooooobob<t«tobooooaon

Nm
t) = — 1.1
plrt) = = (L1)
J0oo0o0o0ooooooobooooOobOoOo0ObODbOoOo0o0000o00000000o0o0o0ooooooooo
dodod0ooooooooooooo0oo0oo000d0do0 (000000000000 LOo0dooooOo 1004
0000000000000 00000b0b000000 !0 LO000000000KnudsenOOOooooOoOQ
oooooooooon
l
K, =— 1.2
. (1.2)
LO00000000000DO000b0O000b0oOO00bOO000b0bOO000o0oOo00o0oobOoOo0o0ooOoOoOoa
oooooooooooooon

1
K,O - 1.3
. (13)

0000000000000 00O00O0O0O00O00O0 !0 LO00000000000000000000oQ
000 LO00000000000000000000000000000000000o00o0oooooon
ooooot

1.2 00

o0ooooooDooo0o0o0ooooDobOo00ooooobODoOb000000000000Wikipedia O
bnoobooboboobooooooobooboboooboooooooobooboboooooocooooOoDo
gbgboooogooboaboboboboooodgoboboboboboboooboobobobobanoa
obooooooobooooooboboooob0mobooboboooooUbOoU0b Figlooooooo
goood

OpPODODOOOSODOOOOOSOO PODOOOOOOOOOOOODOODOOOOODOOOODOOON
ggboboogboooboboobbooobooobooboboouoobooobooboboooboaobooba
oo0ooopooooo0oOoOooooooO SOoo0o00ooooDoOooO0ooooo200000 100000

10000000 1000000000000000000000000000000000Boltzman 00000000000000



gbobooboooboooobooboob 2000000000 0OO0O0DOO0O000DbOOObOOO0OOODOO
p, 00000 POOOOOOOOOOOOOODOOOOOOODOODOOODO SOOOOOOOODOOOOOO
obooooobooooboooboooobooooooboooooboboooboooboobooobooobooOoooo
goooooooboooooboobobooooobobooboooboboobobDobDUobLbOp, OO
gobooboboobooooboobooboboooboooobooooooobooboobooooboobooo
obooooooooboobobooooooooobobooboooooobobobo ., 00000000
oooooooboo

P-—n=—"Pn (14)
googooooboobdob obooboobooboobooboobobbOobboobbooo

obooooooooooooboooooooooonodooooooooooooooooong

ooooo
C 000O00o0ooono ABCDOOOOOOO
0ooo0oooooo00 dd0000e 0O

|
|

| 00000000000000000000
! 000000000000 [N/m]=[J/m2]
l
|

Fig.1

&

)

|
| | 0oo0o

|
|
I -~
|
|
Hudson, J. B., Surface Science, An introduction, (1998)

ooooobooogooboooooobooobooboobogobobOoooDobooooroooobooog
gbobooboobooboobooboooobooboobooooobooobooooob”oooboobooono
00 "000000000d00000U00o00L0 /0000000000000 0O00D0OoO0oUOoOOoOn
ogoroooboooobr"oooooboooobobobooboobooooooboobDooooboboOoooobooooDo
gboboo20b0000b0ooobobooobooocobobooobooo"booobo"0oo00obooogn
gbooboboobooobooboooboo20000b000b00100obooobo0oooooooobooboooonoo
obobooooooobooobobooobbooobooboOoooooooooobooobooboobobooboooooo
gooooooboobooobooboboooobooboooobobbooooboboobooo

Fig.2

P20xdy

gbbogboooboooboobooboobooboo

obooooooooooooooboonoooonoooooooooooooooooooooooooon
ooooog




0000000000000 Fig20000 pg,py, p. 0000000000000 0O0O0O0O0O0O0OOOOO
obooobooooo

oobooobouos0000000DO0O0C000O000O000O0O00DO0O00DOO00O0O0ODO0OODbOOO0OO
obobobOybOO0ooooboooooboboboonog

Dy0xdz — pedxdlsing =0, 0z = dfsind

Py =Dpe

000000-0000000000000000000 (1/2)pgdxdyéz000000
1
pgéxéfcosﬁ—pzéacéy—&—ipg&c&y&z:o

O0000O06y=46¢cos00000000O0OODOODOOOOOOOdz—000D0000ODODOOD,=p.0O
gbooooboooooboobooobogan

Py =Pz = D¢
0000000 z,yO000D0O0O0O0DODO0O0ODODOOODOO0O0OODOO0O0O0ODO0O0O0O00O0O0 ctO000ODOO
goooOo0ooooooooooo

Pz =Py = Pz
gdoboooooobooooonoon
000000 2000000000000000000D000Fig3@0boonoOonoooonog A;=20cm200
ooobooooooao A2:500Cm2DDDD(I)DDDDDDDDDDD ooNOOoOOooooooooooon

0000000000000 000(()U000000D00D00DD 3kgO 8kgOODOODDODOODOOO20
000000000000000000 AOO0O0O0O0O0O0O0O0O0O0O0 p, =1000kg/m3 0000

Fig.3
Po @ Po
¥,

A1=20cm? 80kg
ﬁ ﬁ h A2=500cm>

""""""" 7 RtRtRtAN

ggobodboboboobobobobooboobooooboboboobobobobooboaba
00000000000 0oU00 A, 0000000000 KROODOD0OOD0O0U0O0OD0O0O0Pp=F/A 00000
oooOo0 A,0000000000000000O

F1 F2 A2
=—=— .. FKh=—F
p A, A, 2 A, 1

()OoOoOOoOoOooo ooNOOOOOoOoOoOooooooooooooooog RO

_ As 500 % 1074

F= 2t ="
2T A, T 20x 1070

x 100 = 2500[N]

(2000000000000 00O000 p 000000000000 DOO0ODOOOOOOOOp,OOO0OO
000 Fi/A,000000000000000000O0 p,¢h000000000000O000O0OO0O0O po00O0O
00000 F/A.0 0000000000 20000000000000

I3 1 (K F1)
= L h=—|[-"2=—7]=01m
Ay Pwd (AQ Ay [ ]

0000 Fig4-1O0ODOOOODOO 1000000000000 000DO0O0O000 OmeniscusODO0OO00O
SmmO00000000000000O0000O0000O0000O000000O00000O00000O 1000000

Iy

wh:
A1+P9 Po +

po +



00000 ¢=74x10"2N/m0000000000006¢=15°00000000100000000000
pw =1000kg/m*0 000000 p=12kg/m* 0000

Figd—1 Fig.4 —2

\_!_/‘” I B ho

Pw

ub gbooobooboobobobooboaboo

« 0000D0000000D000000000000000000 nedeosfID000000000000
0000000000000000000 (7d?/4)(po+ pgh), (rd?/4)pgh0000000000000
000

e 00D00DO0DO0O0OOODDODODODODOD pu(rd?/4)gh0000000000D0O0DOODODO
D(Wd2/4)po

gooooooboobgoobg

40 cos
rodcost + (wd?/4)(po + pgh) = pu(rd? /4)gh + (d?/4)py .. h = ﬁ (1.5)
A0 3mmO0000000000
4o cos 40 cos
h=—C7 235103 [m], ..d>—2227  —0.97 x 102 = 9.7[mm]
(pw — p)gd (pw — p)gh
gooo0o0o0b0000dd0d0o0ooooooOooOboDoD00oo0oOoOoooooooD
ndo cos0 = n(d/2)’pwgh — h=40cos0/pugd (1.6)

O,pO00000D00D160001500000000000000015000 p— (pw—p)00O0O0O00O0OOODO pO
goboooooobooooooobobooobooooooobooooOoooobooOoboleonooOon

0000 Fig420 0000000000000 ODOOOOOOODODOOOOODODODOOOOOOOO
ooooooooboooog pp,0000b000bO00obO0oboOoobob00obo0oDO0oobbOobbOOoDbbooDOo
goooo

00 000000 dA=(1xd)0000 dFOdF =pdA= (pugz)dlD000 000000000000
OO0000O000D0dlsind=dz00000000000000

h
o R
A he Sinf 2sind

o000 oobooobooobo0o0ooOo0ooobOoobobDFeODO0O0D0ODOO0 RO RROOOODOODDOOO
obobooobooboobooo FighOoooooooooooooobooboooooooooooooo
OcsO000ODOOOO00OODODOOOOODOOOOOOWOODOOOODOODODODODODOOODODOOOOO
O 20sin66y0 00000 600000000000 0O0O0O00O0O0000 20sin60x0000000000O
OO0O0O0O0O0D00O000 pxoy0 00000000 CC0OOp+ApOO0O0ODDOOOOOOOOOOOOOO
O(p+Ap)ziy0 000000000000 OOOOOOO

20 sin O30z + 20 sin 010y + pdxdy = (p + Ap)dxdy



ooooo00e,B, 00000000 sinf~6000000006x=2rm60y=2r0,00000

1 1
20050 + 200,10y = Apdxdy — Ap=o < + ) (1.7)

1 T2

gboooomilvooooboooooboobooooonoa

Fig.5

00000000 rmn=7r0000Ap=2s/r0000000000O00O0O0OO0OOOUOOUOODOOOOOOOO
2000000000001 70000000 20000000000D0O

1.3 0J0boouogooooboooon

goboobil1ooboobbooobooobooboooooboooooooboobooobooboooon
bobooboobooboooboooooboooooboooobooooboooooboboOoooboOo 1b0oboo0oOoooo
oboboooboooobooobooooobooooboooboboobooooboboooboboooboooboboobooboobobooo
oooooboooooboooobooobooooooobooobooboOobbboboobooDoobooobooOoboboo
bobooooooobooboooboooooboooboooooooboobobooooOooboobooooo
obobooooboooboobooooboobobooobOoobooboobooboOobooobooobbooboooooo
oobobooobooobooobooooboooooooooboobooobooobbooboooobboboooboboo
bbooboooooobooobooboobooboobooboobobobobooboooOoboooooboOooonoo
gbobooboboobobooooobooooobooobooboooboboooobooobooooboooooboobooooono
ooboooboooooooooobooobooobobooobooboobooboooooooooooooo
goooobooooooobobooooobooooobooobooo rOoDOO

T=pu— (1.8)

oobooooobooboobooobpobboobOOoOobbObO0O0oDbO0O0bOO0obOOobObO0bObOOobOboOobooDo
oooooooboooooboobooogoo

oobooooboobooboooboobooobooboooooobooooooobooobooobooooog
oboboobobobobooooooooooooooobooboobobOoooobooooboobooboOoDbo
gbooooobooboobooobobobooboooboobooooooboboooboobooboboboooDoobboonon
oooooobobooboooobooobbooooooooboobooooooooobDbooboooDooDbobOoo
gbobooobooooboobobooobooboobooooboobooooboooobooooobooobobooooonoo
oboboooboooboooboboooboooboobooobooooboooobooobooobooooooooboooboooooo
ooobooooooooboooboooboooobobooooobooobooobboooboooDooobbobobooboo
gboboboboooboobbooobooboobooobooboooboobooooooooooboooonoo
gbooooooooon



2 Joooood

ugbobooogboboboboboobobobobooobobooobobobobobooboban

gooobooobooobogooboobooboobobooboobobboboobooboboboboobo
00000 Fig6OOOOOODODODOOOOOOO0DODOOOOOOODOOOOOOOOOOODOOOOOO
ooo

.6 —////,—_-\\\\$
/’\b
0= 0= —0=
(1) R<<1 (2) R=5010 (3) R =40
——— =
~////’—____‘—$ /7@4257@

W &*_’

(5) R > 103

0000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000 (1)0000 (2)
D00000DD000000000000000000000000000000000000000000
D00D000000000000 cgs0000000 100em/sec] 0000000000000 MKSOOOO
0 1m/sec0000100em/sec 0000000000000 00000000000000000000000
00000000000000000000000000000000000000000000000000
D000000000000D000000000000000000000000000000000000
00000000000000000000000000000Reynolds00200000000000000
0oo

g -rvL_UuL . _n (2.1)

pooow p

0000000000 p00000000UD0000LO00000000000000000000000 LO
00000D00000000000000»00000000000000000000000000000
0000000000000 000000000000000000000000000000000 Fig60
D000D00LO0000000 200000000000000000000000000000000
00000000000000000000000000000000000000000000000000
Doooooo

21 000000

gbobobobobobobobobobobobobobooboobooboobobooboobooooboon
obooboooboooooooooxobOoooObooboobooobooooOoxoooooooooooo
obooobooboooobobooooboooboon

U
000 =00 x000 = pL? x —— = pU?L>? 2.2
X P T =, (2.2)
DDD:DDDDxDD:W%xL%:MM (2.3)

200000000000000000 Osborne Reynolds(184201 1912)



00000000000000000000000 L/U0000000000000000000000000
00oo0O0O0o000ooo

ooad pU?L?  pUL

000 WL u
00000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000 p00000O00
00000000000000002000000000000000000000020000000000
0000000000000 0000000000000000000000000000000000000
00000000000000000000000000000000000000000000000

=R, (2.4)

gooooo

0 J 3000 o0
| |
| |
g oo goog

ooooooodooooo1200000000000000000000000000000000000
0000 1/10000000%000000000000000000000D0O00O0000DO0D0OO00O0O00
gooo
ooooooodoooodgoooooooooooooddmonon
UL  UnLn 12L  U,,L/10
—_— = E— _—
v v v 14

U, =120000 /h

22 000000

ooooooobooobooobogoooooobboooooo200goooooboooooobDbooooDoboOoo
gbobooboboooboooobooboobooboboooooooboobooooboooboOo"ooonoo
obooboooooooooooboooobo"boobo0oobooboboooobOoobOoboboboobobobo
goooooooooboooooboooooooboobooooooooobboooobbooboboOoboo
gbobooboobooboooobooooboooboobooboobooooobooooboooobooogn
gboboobOoboooobooobobooboobooooboooobobooobOOoboooOobooogn
oboboobooobooobOoooooobobooobOoobooboobooboobooOooobooooboooooooo
gboooooooooobobooooobooooobooooboboooobobobooboobo

2.21 0000

00000000000000000000000000000000000000000000000
O00000000UOOO0OO000 «00000000 DOOODOOO0OODODOOOOOOOOOOGg
040000000000000000000
0000000000000 0000000000 DOOO0OOOOO0OOO00O0000000000 pd0
000000 w000000 00000000 SO0000000000000000000000000
0OoO00o0oO0o0
D = kp*SPUY il (2.5)

000 x0000000000000000250000000000000000000 pO0OO0OO MLT™20
00 p0 ML30O00UD LT-'00000 p0 MLT'T-'0DOO

MLT™2 =ML 3> [L1* LT~ [ML7'T1]° (2.6)

300000000000000000
4000000000000000018190 80 130 -19030 20 10)



0000000000000 0000000000
MOl=a+§, LOl=-3a+28+~v—-6, TO—-2=—vy—9¢

00000000 e 0 é00000a=1-6, pB=1-§6/2, v=2-600000000000O2500
ooogd

§
D= kp1_531_5/2U2_6M6 — kpUQS ( M )

pVSU
000000000 SOO0000000000000000000000000 ¢0000
Y pY pU? p
D: 2 — 2 = _— 2
"’”US<N§U) s () =n55 (i) il

ooooooOk 000000000 2700000000 OOO00DOOO24000000000DR0OOO

gooooo

=Y _noo:ooo (2.8)
7

rR.OOODOOODDOOOOOOOOOOOOODDOOOO DODO pO0O00O0OOODOOODOOOOO2700
00 10000 pUD0U0O0OOCOOUODOOOOOOS//OOOOOODOUDOOOOOOOUOOOYOODOOO2.700

D=kotuU Oki10000000 (2.9)

oboboooooboobobobp 000000 O0Ob00U0DbO0DbO0DbO0 e OODOOO0OO0 DOOR. <10
gobogboobooboobooboobooboobog

D = 6rapU (2.10)

o000k O00CO06r00000000DQ00000O0O0O0O0O0OOOOOOOOODOOO/OO0O0OOOO
cO0000O0O0O0O0O0OO0O0DOOOOOO

2.2.2 0000000Buckingham) On 00

obooooOoboobooobOdnOO0O0OObOOO0OOO0OOObOOOOObOOO0ObOObOOOOoOoOObOOOoonDn

oboooodbornOO
gioodbobooooooooobobob e0bobOoOobOO0OOO0OOO0ODODODODLO LOODO MODO
TOOOODHO0O0000000O0DO0O0000OO0e=(e—-b)00NM000000O0O0O0O0O0O0OOODODOO
gbooooooooo

oooooooooooo0oooobooooooboOooooosooM,L,7OO0000NDOOO0ODOOO0O0O
gbgbuoobogaboobugboboobaobobuobooooooboouboboooooboobobobanboa
googooboooboobooboobobooboobooboobobboboobooboobooo

oooooobooob OoobooboooboobOoobobo puoboowpbobvoobD LobbboboOobooboo
ooooo MOOD LOOOTO0DOOO0000O0OO0O0O0DODOONDOOO00ODOO04-3=10100000
goboooboboo ~O0b0OO0O0O0OO0DOOOOOOObOO0On

T=U*LPp" ii° (2.11)
0000MM21100000000
7= [LT Y LA ML 3] [ML™IT71) = potf=3y=opyry+op-a=s
000000n00000000000000000000000000

00 a+B-3y—-0=0, 00 v+6=0, 00 —a-6=0



oooobooo4000000 3000000000 DODOOO0OO0ODODOOOOOODDOOOOOODODOOO
00000000ooooo0oo0d ¢e=10000000000000000a@=1,6=1,y=1,6=-10
goooooob2110bgoobg

_pUL _UL _
==

Tr=U"L'p' p~? R, (2.12)

goboobi1bdnbO00OO0O0DOODOO0ODO0ODOO0bO0On

oo ooooooooooooooooobooooooooobobooOoobbooooooooooooooDboObbbooOog
oboboboooooobooooooooboooooboooboOonuobObOoobobbobooOobo0ooo0obooboOooooDo
OO0 [MLT™?000000 (L7 Y00000000000000000000000000000000000000

000000000 0000000000000000 DOD0O0000O0 plkg/m?|000 pulkg/m-s)00
0000 Ujm/s) 0000000000000 /¢00000000000000000000000000O0
oooo

Fig.7 0ooo Ap/e
T
oovu
s p
00 p OO0 p N

00000000000 00O00U0Ap//O0O0OOOOOO DOOOUOOD pO00O0O0OO0 woOOOUDO 4
gboobooooboobobooobooboboooobooboboooobOob s00bO0obOob0OobOOobOobOonn
o0 MOOO LOOOTO30000O0OnmOO0OOOOOO0ODOOOmObDOOO 2000000000 20
gbbooboobooooboboooobooboobooboboooobobooobooboooo

Ap/t = kD*UP p7p® (2.13)
00000000000
ML 2T 2 =L [ LT YV (ML) [ML™IT71]°

00 MOl=~+46, LO-2=a+8-3y—6, TO-2=-3-600000000B3FO0 00000
a=-1-§, B=2-6, v=1-60000000000000000000002.13000000

2 D i
Ap/g — kD7175 U275 Pliéﬂé —k <(]Dp> < 3p>

goood

ApD——k<DUp)_6 (2.14)

pU2L Il
0200n000000000000000M21400000 ApD/pU%0 1/20000000000000
0D000°00000000000000000000000000000800000000000000

000000®0000000000000000000000000000000000000000000
0021400 é=100000000000

50000000000000000 UD00000000000000000D0000+000000000000000
700000 200000000000000000000000000

10



223 0O00OO0OOOODOOO

obooooood

ubobobobobooooboboboboboobooboboboboboboboooan pba
gobogbobobgooboooooboboboboooobooboooooboboooobobobobobag
gboboobooobooboooooobooooboooboobooooooooboobooboOoboooooo
oooooooo

000 =00 x000 = pU?L?
000 =000 x00 =K x L2 =pL? (c=K/p)

obouvbooooobLbooboobpb0obOKOOOOOOOODODOcODOODODODOODOOODOOODOO
gooobooobooon

00O _ el U
ooo pc? L2 c2
obooooboooMODOOOOODOOOOOODODObDOOOODObOOOO

(2.15)

gboooooooboo
gboooboboooboobobooobOoboooooboobooobooboooon

000 =00 x000 = pU?L?
000000 =00 xO00O000 =gpl® Og: 000000

Doo0000O0o0o0
ooa U2lL?  U?
=2 = ()2 (2.16)

oooooo gpL3 gL

0O000Fr=U/(¢yL)/?000000700000000000000000000000000000000
000000000000

oboooooobooooon
oboooooobooooobobooooobooooboboooboobobooobobooboooboooo

000 =00 x000 = pU?L?
0000 =00000000000 xO00 =oL

gbooboobooabood

ooao pU?L?  pU?L

oooo oL o
000000000 W,000000000000000000000000000000000000000
0000000000000000000000000 Fr=U/(¢L)Y/200000000000000000
00000000000
000000000000000000000000000000000000000000

=We (2.17)

O000O000oooo 10000000 270m/s000000O0O0O0OOOOO/1I00000000O0OOOOO
0000000000000 0000000000000oooOo0ooUO 10,000m00000 297m/s000
00000 340m/s0000
gbbooboooobobooobooboob2000b0000000b000O00O00bO0O00OO0DbOn

M =Ujc=270/297T =U/340 .. U =309m/s

000000 150mO00000080m/s0000000000D0000000O0O%00 3mO000000
oboooooboooooobobooobobooobooono

0000000 00000000000 William Frouded 18100 18790

8 Wikipediad 00 0000000000000 000000000000000000000000D000000000000000
gdboboooooooooboooooooooooooooooooooooooooooooooooooooooooooooo
goooooooOoO0oO0O0oOoO0oOo0oO0boOoO0oO0OO0O0boOO0O0O0O0bOOO000COO0OO0O0O00O00COO0 2000000000

11



uboooboooobobooooboooooooboo

Fr=U/\gL = Upn/\/9Lm .. Um=U\/Ln/L=28.0/3/150 = 1.13m/s

ooo

gbooooboooobooboooobobooooooboooo

12



