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EERDTo
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SRENMEE CEES, X2V VHEHETE =20sing,
o JHREBGBEOARETEEL, s EFLTVLIHMROBET,
ERTHE, BERTRAOERTH L, coB, -0

RO X ok B,
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Dv 1 9P 1 aTxy 9T 9
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1 9P
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T, MToxE%#EAL L5,
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z
U 2 L U2, veeee et (10.1)
H
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B
Vo2 L vdz e (10.2)
H ’
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e L,
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FEOx,y,z,t OBHe(x,y,z,t )W LT, UTORES%
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KRBT 5o
3 (HU) 3 (HV) 3 3 z=7
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X

X1 2
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3H | 9 (HU) 3 (HV ‘
- + By ) = O. .................... (12)

9t ox
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WZzzKBELT-—h2b0FTHEI2TNE L N,
ik 1o
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g
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REH T L L LY, 2B ,gdl, 8B _ 30 Louma

90X

X Y
chEl)effoT, B, OZRABELCELITHIE, (), BWEB B,
T o
ST, ), 4N, (8% v 2 F 2 ARH WX I3 5,

3. KXKFHHEEZEOCERAKEITEAXX

U=u—-U, v=v—-V i %<, U, VOEZIL YD,
C

S adz =0, f v dz = 0.

-h -h

TLI, ZREOBNRS Tyx', Txy'= Tyx', Tyy' ERRTE
£ 5,

o

1t 0 & . 18 o & -
Txx' = 5 J Txxdz - q / 4%dz, Tyx' = q J Tyxdz - H J uvdz,
-h -h ~-h -h
g o c g
1 Pt oL 1 0o & .,
Tow' = = J Txydz - = [ 0vdz, Tyy' = = [ Tyydz - = J v°dz
X X Yy
Y H_h 2% H_h H"h H_h
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xy ORI BB  OFHELC O EOBNTWDE, TOB, K
TR 2 R AE SRR | VSWO— B, 104 b s
NAWIEMA BIC, (1, 197 5FHh 5K (20), (30) 0 b % 5
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3 3
- (Txyspz + Tyygy? ~ T ) = |VGS|TSY—|VGb|Tby.

z=-h
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-
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TEEH, ra B RZOFBE CEEH, C i Chezy B TEEH
ET 5, (, hOoZBHMBELO_ROENL KENT+AH AT N
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a o z 4

_E_ 3 2 - ___8__ i 2 2 ~~ 9 ~

3% _fh quZ+—a—§ -fh vedz 3% (I'IUV)+ay (HV )+§§ —fh U.de+§§ —fh v<dz .
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= 3% [ZVH{ (H_B_i) + {(U—U)T;';Z}

z=
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1 ,_.. AU,13H. 1 ,_ U, 3V.1 3H_ 1 3K
ptxx"=2vn 5ty 590 STyx ' TVEGUTSTE 3y07HE axv)
1 1, V.1 3K
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oT, HOZEMBE % G+ ¥, Kawahara , Wang &
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HES8 AEFIRIW-NCErWIROERIN%ZKET 5o

1 _,°%u 1 _ 3u 1_ __ du
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BRI AL . 2& 213 Leendertse——Liuv”, Gustafsson~Sunds1;§nf),
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Pinder—Gray'" b BEO I 27 ) Lk BETAE, COL
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CCTH, 3 THEHINAVSWZ, MBHIKZAZEZH0D
ET, BEERFALz XA X -REAMNEH LT T LEETRT,

NIV AREREFA VDL, VSWEKOISKED 5,

or . S ;
T + div (HU) = 0, @i cioeeveeeoeeenecanneanccans (31)
36 - - >
= L (@iv (m1) + |Ve.|Te - |VGp|Th) . (32)
o s s blTplr ceeveeecann.
ccic,

b
{

0 f]
= (U, V), [f] = ’
-f 0

(Txx Tyx

T = ’

Txy Tyy)

= (Txxr Tyx) ’ ?y = (Txyr' Tyy) ’

>
Ts = (Tsx, Tsy), b = (Tbx, Tby)-

TR TEOIEN Tyl OoONnT, Ky VaEBEREER LA, V
CoOoWnWTlE, TR TE=ZRTOEMEZE L TnAEWNW, & &,

div(H1) = (div(HIy), div(HTy)).

MPEHEERKXNTE R 5o

1
Y

o
L)
w

C(Xr Yor 0)

Il
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o
]
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0 (x, vy, 0)

R, E22EROETABOLLAERI % D% RER L
2., ¥, ROBREKEBRET S, |

- ->
Uy = U(x, y, 8)en =0, ......... .. (34)
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i, TR LOoONBMEER< 2 b reEbT, T — £

Upg(x,y), (o(xyy)E+aBod&EL, BEREHE B, (49),
(65) EOMYAMA LUICEE (104) 22 kT EF Ao (

FEH W), GconwTtldkriR, ) HMEORIEOD ET,

LTOEERENSRLT S,

HE3 (EREEEA)
BOIABEBORAEC EUNR, t>0HLT, BGD)E G
FWETNRE, RO G RBKLT 5o

E_Ell
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EHEDOFHBR B), Gauss—Green OAF, HMREME GOL Y,

r dx = f gTC-_ d% = -/ div(H0) 4%
Q Q
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dt
i T o

T, VSWQ@BD, KB LT, RKOoxixrx—-—FXTHW%EE
2 X5,

T (t) -9 2 o> _]; >
2Sf2cdx+2éHlU[2dx P oeeeee. (36)

ccl, tH#EET A ELIC, ((x,y,t)EBE © Lebesgue {I
BEICEL T ®a#mael, Uy, t) ZBEH(Kx,y,t)dx IC
BL<C(H=h+¢>0), —R"AEH &3 5%,
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wmE4 (i ¥—RKRER)

BLL2EBOESC, U, c 2, t>0H LT, 6D, 62,
B, (10.4) ZWE T h X,

= % (div (HT)+| VG| Ts-|YCp | Tp, O),

crlc (L, )BEQLOBEDL —HEEEDT o

5F B
BGUIC g¢, GDILHU AR L, BHE%Q FlChbk > TEASTHIE

RO @), GOX%HB 5,

(%%, gz) + (div(HU), gC) = 0s cveevvvnnnnneens - (40)

&2, w) + @-v0,H0) + @re),HD) + (gVc,wHO)

= (ﬁ%&div(HT) + |96g]T5 - |96p|Tp), HD . o.nl... o (a1)
)& @) omLOME & 5 L,

@) + @90, + 2L,q0)

= - (@1£],H0) - gl (vg,HD) + (div(H0),c)}

+ L o@ivmn + [76gl%s - 170 Tp e e (42)
2T, WBWNELITAHATELREET S,

(GLE], HO) = 0t eevenerneennrnnnennn. (43)
% %, Gauss —Green O AR EHEREH GHIC X b,
(Vg, HUO) + (Aiv(HU),Z) = 0. .uvrrnrrnnnnnnn. (44)

IHic, @WOEIREITESLin, BB, Ko @k iLF

5 o
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> 1.3 >

(U-vU, HO) = 5(55, R0 I (45)
BECII 3 ¢ s g

> >
(G-v0, HO) (U%% + V%%y HU) = %(V(!ﬁlz), HU)
= 1 saiv(|B]%0) 4% - 3/ div(ED) |02 ax
Q
1 S 1, 90,2 > _1,3¢ 2
= 5 ? H|U|?U-n ds + 3 é §E¢Ui2 dx —‘7(5E,IUIZ),

T, BU, Gauss —Green®D 22X, BREHE GO %2 LXK,
HMEOFERX G 2> 2o o T,

ar _ 30 R 9%
at = (ﬁ'E’HU) + (U-VU,HU) + .(‘ggrgé)
= % (div (HT) + |YGg|Tg = |9Gp|Tp,0) -

Ak T o

AL, #EADC,U,T 8, SLICKRD W) 2 &+ h T,
% (div(HT) + |VGs|7g = |96p|Tp, O) < 0, -... (46)
GEALLD WD EBE 5B,
S S (47)
T, ThICH LT, BE3OAKMERLEZAL, EET O
B MmO ERIT O, FOE, U6 ICKH T 5+ E&BR

KD 48) & 49) BN/ T HT & TH b,

Wy =Wy = 0 in @, .evvevnanenn... (48)
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Ug = 0 Y 0 (49)

czlc, Uy HUOEMRFHAMS Tod b, £, Ts& TpbOERH
ﬁ“%s 75(@ <5O>7 (51>iﬁ015ﬂ g%)lféé 50

%-(\VGS(¥S, T) = 0, eeeeeeiiinnaaaans (50)

—%-(1veb]?b, U) € 00 eevvenonnnennnnnns (51)
LI, RO (62 &RE 5%,

L@ivin, © < 0 (52)

REBA RO L 5IC L TTE 5, Gauss —Green DAX|C X b,

S (aivEn),0) = L (@iv () ,U) + (div(HTy),V))
- %{édiv(ﬂu¥x)d§ + é div(HVTy)dx - (HYU,Ty) - (HVV,Ty)}

> >

= ¢ HOZ + v -3 das - vy, - @vv, ). ... (53)
T P P 9 p

BEREHE G EW@WHE, U=V=0on T3k 3 50T,
. - S
;gH(Up+Vp)nds 0.

> >

(HVU,%?) sy, D) > 0 (54)
KE, E—#EEA®ID

Tx Ty
HYU,—) + (HVV,-L
(HY p) ( ’p)

9U,2 , 93U ,3U, 3V

o 3u 3u 3V 3V, 3U W2, >
=7 Bvp(2 (5 5y aytax) * oaxlaxtay) t 20y P oax
- dU,2 - 39U, 3V, 2 v\ 2, =

é H\)H{Z(-a‘;) + (Wé‘}z) + 2(55) } dx > o0,
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HEE 10
AER, F—HRACOOIbYIC, EES OHE MK (o)
FRIT 5. OB, WILHFH+AERELLT

Wy = Wy =0 in 9, L. (48)
M+ (1-3) O = On T, ., (55)
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z i, FltomeEEE s EsERbL, 23041
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A AETEBR TP A, COFBRKIIE, R TEF v 27 FTh
X Iwn, X G3) L b,
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> > 5
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T : p P
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>
(HVU,%) = (HVV,EQX)

¢ Hvuy (UVU+VVV) -n ds - (HuyvU,v0).
T

AL, BREM G, 65, & (10.4), vg>0IlC L b,
[}
T

Huy (UVU+VVV) -1 ds = % $ Hog? (|T]2) -7 ds
r

1 N 1 3
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_ 3Un 3Ut, PR UL
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