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THOOWRDOFRTFEERL TS, 47— KEAE 1RO & I EIGRER I %
T&7WAS, Roe lZIEDB S 2RI T A L THMERIEEIZ L7, 72721, Roe DA
TH M — T2\, %12 Roe EF DXV —TIEAH T — Ok RN L TH
Tl & & #E TN OTNOREI/NES O IEKAF A F — 4 (Grid Independent Scheme)
% 3B EEOK TR LTS L, ThiZ Roe DAL @M LT 15— gl %
ENTWBY . ZONBERERRICEDLS T ROBNS TERTNEEB L TV AT
HEANIEN TR, SHBROBESHFEINLFETIEH L5, BHENL Z A, Roe HEN
B%E L 72 1 RO — = S RED 3R - TR ORISR T MH & e LT
N, HBEENEDILIIHRZOENENIZDONWTIES e BIT TN A,
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=7 VRERIRE U7, Hirsch 5Ol —f#RIZIEATEER 2 KTD 4 1 59— FEE
DML A H T — Wik FRRANO AR NOIREEIZ X o TSI RETH D 2 L1255
BL, BB TELRVEATOZORE RN LD L) TRLTAF - L 5EL.
b T Levy 5D X 9L, T HTRVEDEEYFVCTEEEZHR L Tnb. ZOHE
TlaA 17— RGBT EDTHNDIRR TED L 72D, AF — ADPALEICE ) RT
WEEASHOBEE LTRBIN TV D, BREEAICE L CH i sRmgd sl s
FH5TWW5,

IS EERLZY, BTIOEbRWHIIC O AERAH D5 &) IRED S IR ey 72 9
DR E I, BEEFIH ) MO EE KD L9 & L72DA%, Rumsey 55 B LN
Parpia®™ O HETHAH. Rumsey H T Y4 /39 X — & % EMAT 5 T & THRFOBEROKA
OYHEOBE 5 DDWIZHIEL, — ), Parpia 3 T IZFED ON10ME % & 2 T D
FADOAERELAL L) &L Lz, PO HERZENZFWVROLDTH LAY, L T
E25DIE, 1RTOEPY) —< A HEE NSO FEIIHE X2 722 L1280, #mi
8 < MEBL oA Y B E T, HREOWGE L LD, £0% T@EAT 5 LMo
5 % X (monotonicity) 73% b TL F 9 i TdH 5. monotonicity (ZfHIZF 2 ITLRILTD
TVD DO LI b DT, Alifc UG TREELBMAETHL,S, A TER
WELE, BURTIEFERICIEZZ H 0.
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T, BEFOARILZIEZ Lvs. —F, Sawada O HFEEERFEEILICE LT, HIZHE L &KX
WEEALT A2 Th &, B, 2B ORES % Gauss DG AR, BEAOEE
HOTiIrB) ET500THY, REMRMELEATIIVDA, I T L TV 5
B D& RICHE & AZEERE O v,
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tated Difference A ¥ — L% WA &, HFELAIEOKEIHE V. 72, LRl
J—w URFEERFA VDL L, AF — LDALE, %\ LI non-monotone (272 1) RV, EH
12, WTNOBA b ERIEESES TR . —, Roe ® X ) IHMAILRITHIZHEAE
BTl h%E2nL, BBEOHENH LD, SBRBELCHELTCERTHEERT
BHFEZER 1 KEE CTRGELE LS Ve W) HTREMIZIISRITE LA TR,

22T, AL TR EROFELZRLLHF LWERTR EESEY 2 RET 5. R
X EAM 21 Davis DFEDOHNEZREGIOTH ), ML HFENIEERIZ 1 RITO
) =2 EEBONTHREERRET 5 HETH LD, ADEWVIL, Davis WFOTXTOH
FED R F HMOFRE KO THET HANIBE ) IR T REDAREDOR ) LD %
FroTWLDIZR L, RETIEHEEENZLIIZE > TR T EEbREDOR) LD %
IO EThA IO LIZE)ARETIIHRBYICHEHRIF O ClrbbBEIl, K17
IIERAME D S L FAOBEENGONLZ E2IE LD, FRUMNDBETH L hiRE
AWINEL e h. HoT, WEROFHINAMGE LB EXEFEIEL HEH A, BAFEDERITA
EESERBZ AREENREFEIRS, BT HEPLETAREL V(T PO —)b - K Y
2 — L) ASEVE) X CERERY 22 5 1) 2RI L CHBIMICRIEE T 5 LW ) b S RO DT
EDFHDORN LY AREBEIND D, KiEidE RS (Weathercock Method) & 5% S 1L
7. F 70, BEOSRITEEEFEOV L ODPTIEIEREEILVHBETH S & STV,
KETREDIITRALIEHIVRENSL. 512, FHIFMOMALFEFHMIZHY), EHL
LFEFETHAZENHLNIZEINS.

RS TIREH 28T 1 RICOB S L RO T H KA L7z 2 RTD)a b7
i (LATFRERE M) 2 RET L, 2 RICOB EESFII BT HRER 2522 L TR
¥ 25, MEROLERIUALEFTEDONWLOPIIH LTOERELIT). 2OV THEIET
BRI EOBRF 2 TIC 2 KD A H T -k AT AR EOERL L7, BUEEEI
AT AR IEREDRER LB L 2D 0w 5. 2 2 TEAREOMRIEI T L B4
DFRMTH R O BAEIIC R E N A, 4, 5ETEARELY 2KTOF 15— HFEXICEHBT A
ik L BIEAHE ORI OV TR T 5. ELD LTI S RITHE L E0E & DG
BAREIC SN, F7-BIEFHE TIRIERED S ORBEE DM EARER & OB &I &) BfE
BHORENS, DEIE6ETIE, RED IRLEADIRIZDOVWTHENRD, I T, FFiC
i WEERED) S LB 2RTEDTFEX SRTICHIRTESLZ L ART L LI, ML
BIBEFIEIC X 5T, 3RICTHMEEOMENROLND L 2R, £ 7ETIILLEOKR
WZDWTERRITY, RELHESETHRE AL LETA.

$2E REESEO—MRHER

AETIE, 1 RTEOBLEESEEERD 2 KTCOB RO EZ Pd”™, 2 kLT
ORISR L CTERIUB DO LER 25 &2, BREDOLRKITE FESE
DL OPIZE L TLERE 1T -7-0b, KiwsIBITALSRITE FAEIEDTTEL 1 L8k
SrHHT 5.

2.18 1RTORLERE

This document is provided by JAXA.



6 2 S A 8744

1 RTITD A A T —#k HHEA L,

9¢ , 9q _
*§?+ag— 0 2.1
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la| At
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0 ADICHENEEERTy =7 v xR 1LICE B LD L WOT, 7S OBERILEM %
ESRAEEAL T A 2 L CMEGELY EIF L. W, SRR 9¢/9x e EDRMST ICKT A
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TV

else

5 A. 7277L, 22 Tmax(c, ) B L P min(-,

_1)1—1—J'P

_qy1ie

P=3 kp=

Djp. kp

Djp, kp

—b,_14ta bj,k—l)—o then jp=j;—1, kp=tk

=7 kp=k—

BIEL, sign™ () B L Wsign (D IZFNFRBIEASEBLIVHEDE X1,

ELHEBTHA.
.48 BRWEIL

574 55

(3.100)

(3.10d)
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(3.109
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_a*q,; (a=z0& %)
Firy #= a'qj-fl,k (£ LAY (3.11)
THDHDITH LT, MUSCL #: &N AHEIZ L 5 T,
_ la(qp) ; 1 (az0nE &)
F.H-%k— a qR)i-:%' ( ﬂuﬂ*) (3‘12>
S
(90 j1 g 4= %ﬁj}[(l”‘) Vit (1+KA] (3.13)

Sj+1
(9R) j+ 3 #=4je1 4T J4 [0V  +(1-04 ]
AYARDR

1% A

TG G-,k 2T 941, 9k

ETAHZLTHBREEAAL TS, REDLEFRIZLVOEREOLELEDIRETH L
LY. £77, s \3ARELHIBREI R (slope limiter) & IFiEh, REkiz SHYEESELET D
HHCAF— 22 mA I REEITELTEETH S, #2132 Koren DFIRELY C i3,

3AjVj+ E
2(V;—A)?+3A,V +e

Sj"‘

Thb. el Z0F)ZH OB EEEANRTEL. BU)ALLS25LHIZs;=0T
AXF—LETRBEICEDDL. —F, s=1 TREBROBEAF-212%0, k=—1LTh
X2 KABER B, k=1/3 T3 REER LA, k=1 THLES2HE . EBIZIIHN
DIFPTHZIREIZIE CTs; 130005 1 D% &L ADT, HNABDTHES MBI LTV
LG TIREROBILAF — 4, HIZHIDPTBE L T LTI 1 ROE %5, SEE
ZEHTIEINS AF -2 DFEOER BT LI B,

K OFERIL, MREDOLA DLV ONEOWEE D534 HTROZIER THEMBS % 2124
LIHEERDIELTED. —MIZ, ZHEMTRIEE LV IBAICIEZ OLEHIRMEITE
NT, MIEOREBTORBERT I EAE V. T L SHIZ, MUSCL T+l o8 RHE
DA TOMHELERIINTFTLZ L TEHRBEOH K BTV 5.
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DOEZRIE, 24)DEHIZ, WEROFANIG|WZEB ETUT L IBFHTLWEETOY
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TRTONXNEFRITH T &L, (3.10a) MUTHICT 2 B RIEEDHED LR L THC &,

~ |@- wp]
Fﬂ‘=max(1dmy—|bmx, 0) o (_Dm‘IM
. Tk
+max (5lay—alaz, 0122 (1), 319

if apy=0 then qp=gq;, m=0
else qgp=gqgr m=1

51
qI‘:qj—l,k+JZ_[( 1 —K) Vj——l+ (1 +K)Aj—]]
Iy
CIRZQJ',;?”—Z;‘[( 1 +k) V+ (1 _K>Aj]

(v
(v
A

Vf:qj,/z—qj~1,k’ Aj:qjﬂ,k“qj,k

_ BA]'V]‘+E
Z(V]“AJ)2+3A jVj‘+‘8

5j
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LEWIDHLEZHT, EBE, WM EEFEENZAME LTHR) AF - EFEINTW
299, CoFETREEHNOFEEEHRRRIEL EETL000, FlofBll )
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IZOWTIHA 2/ T~ e L, 9, vLVOEEHIRE -7 L TEERKE L &
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4,18 BEFRROFM
2RKTCDA A T —HFEAITU. )N TEDSEL.

oQ aF oF
4,
=, T, 2y =0 (4.1)
Z 2T,
p 511 Puv
= pll = pu + — ,Du"(J
Q=1 po E ut | pv+p
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This document is provided by JAXA.



1992 4104 %R Iuii RS RIS B MR L FE OB 31

T, pIIHEE, woldZhEh 2y HRIDEERS, e ZHAAEY ) OB ALF—, pid
FENTH B, BESRKTIE

p=(r—1) [é“%ﬁ(u2+v2)] (4.2)

DR D L. v IIHBALTH 5.
—h, —#REELETI

2Q 9L oF
o o 0 (4.3)

(v
(v

Q=Q/J, E=(§,E+§P/J, F=nE+tnP/J

JIZEELBOY a7 T,
ngl.ny_gynl.:l/(xgyn—-xnyg) 4.4)

F 72, &, 7% EIIEELEIRO metric TFNFR,
E.=dy, &=—Jx, (4.5a)
No=—Jyp N=Jrg (4.58)
THhb. EHII, REFEENZ bV (contravariant velocity vector) D En B4 %,

U=EutEv, V=nutnu (4.6)

CEHRLTBITIE, ERVFREELTICR T, FRFR,

v a4
e 1| Pu P 2 1| puV+ n.p
(e+p) U (e+p) V

ti j,634)

EEOEE, ERARAS - REETEINTB Y, HERR O S RS E T DRk
REFISHLTIbRDEDT, LVOHE S WEMERTL (, FHEEHTIT ), 22T,
AR E TRV OEICERE L)W €, L) H e, BERER,

e =k k), e;=(—h. k), E+E=1 (4.8)
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J'l’kl *

Gx.,*-> J’k

L]
|

yi Gl GY
/ |
—le%

T
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1k-1 T

27 A 47— JHUT DR KD E

aQ+aE+aF4

o on Ot

Q=Q E= IkE+kF=(k, Etk,F)/J
F=—kyE+ ke F= (k E+ k F)/J

0 (4.9)

kye= ket kg, k= ket k),
k= — kn§,1-+ ken,, k/y: - k’?gy—% kgny

& B\ IR

3

HQZ—QdV+55w(E-e:+ Fel)dA=0 (4.10)
b, TNEAH T O ELRTAHRLE, BIZTRENNRT MV 5 72D IR THKN
AT DEN D v, FIT, AT —OHBED LI, HAKTHNEEBT D 2 DODHRK
BENFIE RO EFBIEOHTOE 6 DOWME G IIHEEINDE T LIk 5 (X
27). RSN A DFHEIZO VT F O FINS 1 R ICHNZ L % B L T i i 2
4. BAKIIIZIZ Roe @ 1 RICOLEM ) — < #EFEIZ L 53384 % A v 72 Flux Difference
Splitting 12 & > TV B, b, & &, kyy & &, 2 &8 G h 2 ST T HE O — RS
FIBUY BT RFNORR LT URRIZ R > TWAOT, BEOTa I L0 96085
Fldd LT RE v, BREEAIEAD T—O84 & BB G2 5 (primitive
variables) 1ZxF L C MUSCL i CHiM # 35 i d vz, D LEL %2 H05, @072l T
NTORERTEHEETLTHL L,

Gazmax(‘kﬂ_lkﬂ, O)E((WL)j_é‘k, (WR>j—é.k>

o ) (4.11a)
+max(|kn‘—|k§‘, O)F((Wl)ﬁé.k’ (WR>j-é,fe)
G.Ey:max(|/e§|*|kn1, O)E“Wl)j—é.k—l’ <WR)J"%»/?—]) (4.110)

+max(|kq‘—|k§‘, O) F((W],)]_ é k=1 (WR>J_ é ,k—l)
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Gm:maX(’knl_lkEI, O>E((WB>J._1 b— L> (WT)j-l k_l) ( )
L T - o 4.11¢
+max (kg [=lky [, 0) F((Wg) ) s, (W), )
Gn,=max(|kn\—|k§|,O)E((Wshk_é, (Wﬁjyk_;)
+max(!k§'_[kn|;O)F((WB)]"/?_%, (WT)j,k—l)

2

(4.11d)

Gr=sign™ (kg* ko) min (lke |, [k D ECWyr) oy (Wrw) oy 4 )

o _ T A T (4.110)
+51gn (kg'ky,)mm(’kg:l, kn’) F((WBI‘)j—é,k‘—é’ <WTR)j“é,k" 1)

GOZSign+ (kg'kn)mlnquL {kn I) E((WTL)J_ é ,k—é’ (WBR)]_ i ,k— é) (4 llf)
+sign” (ke kn)min (kg |, [ £y ) F((Wry) . 3op— 1o (WBR)]; Ey - 1) .

J 2
72720, B max(+,+), min(-,+), sign® ()i (3.10) X ML TH o, F7-, e, e, \Ih
MDA EZED TV, MERFELLTLLIVDITTHLA, Z2Tit, (“.11a), (4.11b),
(4.11e), (4.11H) X TiX EWMHHIE, (“.11¢), @A) AT nESHFIEEL £ B2 & T, b
TOREEFHHELL TWD. T3, W, FOMid MUSCL JEIC L D #ifl S - b IL s RIE T
DIFIEEBDOX Y VT,

pL

ur
vL

pL

WL =

ETHAL. ZOMEADET % w i & & EITIL,

s(AL, A% )
4

L AF
—%ﬁ[(lﬂ)%ﬂl—@a?] 4.124)

() j_y =y ot [(1 =047 1+ (1+14ak )

(w) iy y=w;

s(AFy, AL)
—— L1 -0AL  +(1+04] )

AB A 4.12
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(wBI)
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(wBR)

727201,

TR B R T 57435
=3 k=3 Wiy k-1
s(ABE o ATE o) BL TR
n fhkz Lt (1 AT (AT ]
(wTR)J‘_é'k—zl:wj,k
BL T,
(A% Ajk BL TR
— R (1 4+K) AT (1 —K) A Y]
[ Jok Ik (4.12¢)
s(AT 4 AP D) BL TR
Rt A 4 N N
=kt T Wi 4 skl sl
(4.12d)
Al= 4 AR

j ik Wik i Wik Wik

B__ _ T_ _
Aj'wj,k Wi k=1 A;’ Wi pt1 Wik

BL__ . TR_ _
Jok Wi Wiy 1 Aj,k Wit1, k+1~ %k
TL__ . BR_ .
Aj,k_wj,k Wi 1 k+1 Aj‘k'"wﬁ»l,k—l Wi p

F 70, WEHIREE I, 27T —0BAERBZLT,

3AV + ¢
2(V—A)*+3AV +¢

s(V,A)=

THZOND., #EOKRBEYGZHKLANT—DEEERLETHAL. RFEIZERP FIZ
Roe @ Flux Difference Splitting 2 & W 155N ABIER K TH 5 2%, metric (ZFEET 5 &,

LFILOHZ

E< “/w Wb) = G(kn.n kny; Ww Wb)a F( Ww Wb) (klz, k!y) Ww Wb)

oQ

1
G(kn kyy Ww W[)) :E[G(kn kva W[I) + (;(kl’ kyv Il/a) _‘A kn 2 W/uze)‘ W/)_ u/a)]

(4.13)

Ez D, PEROTH MO Flux Difference Splitting @?ﬁﬁ EEREHCICRE TS, &
D=, EROKTHINOB LS TOBMERK' 2 LR THEETLTAD L,

Eiy

ECWD iy p (We) iy Q)
G 51’; Ey; L) =ik (WR) j— ,k))

2
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ﬁ;’k_%_=F((WB)Lk_%, (WT)j,k_%)>
G(nb r’y; (WB)j,k—%’ (WT)j,k-%)>

(4.148)

QITHIET ARIMEELHDONY MV % EKbT. Flux Difference Splitting DFfE L\ MEHIZ
$ i@z%fi&m@f,_;fuﬁi (413)RDBIHIZOWTHBTHIZ L & D &,
9, GIHEZDLDT,

! U+k
(e+p) U
U=kut k,v

Thb. W, i Roe DFHL®D LIFITN, L VERETOH) —< > BEOTRIZH L+
L., $72, AR GOY AT U475 0G/OQ T, #MxMEIX, AWHMAILTREDEL X, FD
X+ AT
A= R'AR=diag (A, A, A3, Ay)
DEBEFEXMITETE X2 /-
|A [=diag (|A], A2, |A3], |A4])

W23 LT,
|Al=RIAIR™!

EERINDITHIT, AH T — DBAE TRk EEOHEE AV CE L% HERIZHNT L C
WD L Twa, Flux anference Splitting DML W, AB LU | A | DEAKH
BIZDOWTIE35), 36) el asnv. 7, —EERTOESETIE metric B
FEMICE D EBBICEHE S DAY, —RZIC metric D & ) L 2B B RIDOESEDHE
R L o T BERED 72 DI~ AEG KO % O 2 AL, ER LREL
%%, A UHEETABRZBEETD metric DFFMIEIIZHIRA S 545, ZOFEMICDOWTIE
FEBIZEEYD, TITIE, BRELTEBRTELVITEDRFEFMIIBNTZDORTFLILDOH
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HELFDELWE | GESGEIIEZ T I NREEOKE S RIE ) 0RO I THEIT
L. BWRELAERTIE WA, MARICER LI LN TE A,

—7, PIOMEBEOAHE R L U CTHREA D 5. S5k Ol Tl OB E R L, Fh
WD HROEER R BRSO DSH B, COLIITEZTL D E, BTIHKGEAF— L
E1RIEDEM ) — < Y RIEIZHED SO RITTB L5V TS &9 Al
DFHIBEE TNV D EEL I A2 RET HIZIERA VD S, 22T I TRV L OOHEED
WHEOKRIEE 2, TNOLONTHEAKEVWLODOHMERHATLZ S22 BAMIC
RO TIES L SN E D, EEEHEOR L N IZEHOYEEH VTS, T4b
5,

5yAE§<Vp,vP,v+§pu&+&w (4.15)

ST, max BKESHPHEAONY P VERAEHCTHL. SNIZLY, BEHRELD
HLHA, FrOEEN SR IR SN L (2O VBRI AT ) 13T TH 5.
ﬁﬁiu,k»@@ﬁﬁﬁﬁ%?k»jkﬁ%%&@f,Miw,U—%w—%ﬁ%%bt
TLRETELVTIEZFDOTDLY D4 L OEE VT,

1

Vw= (—Z'(wj,k‘}‘ wj,kf1—wj71,k—wj'—1,k—l>, (w_,-,;nL ‘ZUj—l,k_wj,kwl_wjfl,kvl))

1
2

(4.16)
ELTWAS. {t->T, LUVOBEEHINE &LV T EITHMVIZ 2605,

A G B EABO BRI O B D H05, FEBIIIEEEE, 1+, #EE w7
VoB RGP SN THIUE, EOL )L THRRIIRVEDLL VL) TH 5.
4,380 BWREH

RIERN % B A EMMERAR I T A HRAES TS BV TR, N EERDA O M) Tikh
RAEFEZEDOL I ICFDOT LY OEBEH L LIV THREDHEAD 2 #ET 425, BREOETIZ
ALV 22 2 TICERENE 5 2 T b, RESLEEE S AR RAN RIS T
HIzOIWER TNV 2 E 23, 1t THRRMOY 2 HI3EF O RN E L
o Twh, HBREFEIIBY AEREMOZEDFHMIZOVTIAIT) e BRI N,

RRFMZDOL DTS, KL TIEBER, FFICHERME CEFB~OIE L% -
FT57:0, BRO1IODAMORET A TIHELVEERE L TWD, FET LI L HEKIEZ
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[IEEGIADRE 5728 LTHIEME 2 LD X 9 ICFHiT 2220V CEHBEL, Las0bt
VOBERHFRIOFEMIZOVTIHEND. ZO%BT, BHELHENETOFHEFNIZLY 3 KTTO
KEDH M %2R
6.1 80 HEFREDFM
SKRIEDA A7 — k6. 1) THs3h 5.

OQ ©OE OJF 3G

o Tox oyt e ! (6.1)

(v
(v
A

This document is provided by JAXA.



58 F O ORFORE % AT #7455

P éOu Pv Pw

Pu + Puv Puw

Q=| pv |, E= pupuz‘)b , F=| pd+p |, G= Pvw
Pw Puw Povw pw2+p
e uletp) vietp) wletp)

T, pIFEE, u v widETNLTN 1, 2 JBIDEERR ST, e \(ZHAAEEY ) OEL LN F—,
pRENTH S, BEKIAETI,

p= (= 1) L= P+ P+ )] 6.2)

DR H L. vIREHHALTH 5.
—7, —HEER ETIE,
9Q 9E oF oG _

= .3
&—F%-+%-F% 0 (6.3)

(v
(9
A

Q=Q/J, E=(§E+EF+EG)/J
F=(n,E+n,F+n.G)/J, G=(L,E+E,F+E8.G)/J

JIIEELROXY 2T VT,
—1__ _ _ .
I =y 7t ey Ty R T g T AR T % (6.4)

¥ 72, €7 &IZEIEZEIRO metric TENLH,

§. = Opz—ygz)s M= ey~ o)
§ =0 —myz), M= (e

E,=J (x5 = 3y 2¢) n,=J (e — 2z ) 6.5)
£, =J 0z 2
by (g5~ 7))
C=J ey = e y)
Thb. 2510, REHE N b (contravariant velocity vector) DE n, E W%,
U= ut§ vt§w V=nutnotnw W= Lt otlw (6.6)

rELTBINE, E FROGREHEATRIZZ-T, £hEh,
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pU A4 pPW
. pulU+E,p . puV+n.p . puW+E.p
E=T' | poU+Ep |, F=J'| poVAng |, G=J"'| poW+Ep (6.7)
pwU+E,p pPwV+1.p prwW+Lp
(etp) U (etp) V (etp) W
LEIFRY,

CITHENDONEELIL 2 RITEDHE L RIS EZER T, 23T, —REE L CrIL
@@ﬁﬁmt:nuﬁﬁ&ﬁwuﬁﬁfé@@zﬁﬁ%4;5J§tan,@ﬁbtt
WSS DR E A CTERD L BRI EET LT,

9Q OE oF a6

o 9n Ot Os

=0 - (6.8)

~_ T
€= kg by k) T €= (kg ki By

Q=Q E=kiE+ kbt kiG=(k, E+ bk Ft £,.G) /]
F=kgE+kmF+kgG=%kuE+ka+@43/J
G=kgE+kmF+kg@=%kuE+ka+@49/J

ke = knfS ot oot bt ye= k&t ko ke,
by = RSyt kol Rty k= kBt kot kel
boue= kysSot kMot kel k= hsbo+ koot kL,
by = k& A+ kol + kL,
by = kgEy+ ke, + ke,
ko= kg8t kol + ke,

T — T
) , 35*(k5§, ksr)’ k;)

S

H BV T,
oQ ~ ~ . -
ffg—aTdV+fm<E'e—;+F'e?+G'e__:)dA: 0 (6.9)

a&a.::ifu,2%%@%@&%<ﬁb%ﬁ%f%b,%ﬁﬁ@ﬁﬁmﬁ@%mto
u%@,hu%éww%%&Etﬁ&#ind%ﬁ%uﬁﬁ®~%ﬁﬁ%uﬁHé%?ﬁ
ﬁﬁ@ﬁﬁkﬁt%ﬁu&ofwémf,ﬁﬁ@fuﬁaAmﬁawﬁﬁu:né%Lf
KEL W,

BKﬁw%ﬁm,Zkiémﬁtmﬁﬁm,Z%ﬁ?uﬁﬁwﬁﬁwﬁ%%%%tmiﬁ
W&ﬁﬁﬁwﬁﬁtmﬁﬁécaf,4o®%¥ﬁ%ﬁﬁt#é%¥k»m®6ﬁb@ﬁﬁ
@éf%ﬁﬁ#é:aﬁf&unmwmﬁﬂqSmﬁfmﬁfbééfwﬁﬁmﬁ%%ﬁ
TEXRWI ETH A,

XI53(2)ixd> 2 I DFH & AET I 5 KA LT HEH O A 2 Oz 3 iR
TOHEERLTVDA, ZOHETIIREENIEM SN2 HRIEESb)ID & 51274 T,
BT VP EFD ISR T B (B 213 (0,0,0) A6 (1,1,1) H1A) L E I A2 o,
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(Kt Knl,Kan)
100 T BEPHIRNGT
(a) 3 Jj~D I
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100
(b) BBy 2y AL (1 51)
ZDBEA, 010-1014%E W,

(b) ARy 72 T AL

1453 3 IS B BT O ATl 154 A4 NSO RS %350 O i AL il

. [M5413 3 B H IO K E TN, BT RN AR 2 ROV %
A T B HAOE 4 FIICHRT A 2R LT0wAS, INTHURTFLILEROIIH
15 HIOWN 1 D255l S ihk A,

STOLHIC, 3RITEOAIIEHEDONRIATEN DD 55, 2 I TRIGHEODH, 453
DL 53 HANOREIRA L CAIz. oT, BTRIVAEFEDOICHY) A O
SNV LD, UTICZOE XOMEMS ERTA, RETHENS L)1, Lk
LC & i L ol i %,

ke = ‘knnl*
%zug

] =0

’

k= kg,

kel =0 (6.10)

kgl =0

LB ENTEL, DFEN, o WHICEHMES AR KE L, fEoTe, I3 ED/KT
@i L E—n RO BT, B X0 E-ETMNOM AR THIND LD S =
LATEL. MO 2SS AETH S, F7z, KBS OEANITIE 2 KTLOKHEN S 3
HORTMMFLEEZONRLOT, Bl E, HES3@IRT L) B ke = b,y =k =005
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e ST = (ky+ k) / kg, 000—110FTANC &,/ k g, 000— 101 F7 )1 kel ke DED L
%A, Fl, ZOWKIIMIET BB L VERTOER b 2 KTORHH 5 ke &5
%.

INODZEERBFICENTERRBS 2 HEET &,

Hooo—100= (kng_’knn )—’kng 1) Eooo—100

Hooo—010= (&, — 'sz I _lktg 1) Fyoo—ot0

Hogo-001= (k5§—|ks§|—lkm 1) Gooo—o01

Hyoo—110=max (k,,/ k., 0) Egoo— 110+ max (kyg/ fepp 0) Fooo—110

Hoio—100=max (— &,/ &,z 0) Ey1o—100+ max (— kyel by, 0) Foro—100 (6.11)
Hooo—101=max (kg/ kg, 0) Gooo—101+ max (k,./ ke 0) Exo—101

Hioo—on=max (= kye/ ky, 0) Groo—o0 +max (— kel o 0) Eroo—o01

Hoo—o11=max (k,¢/ k,y, 0) Fioo—o11+ max (kgy/ fe, 0) Gooo—ann

Hoo1—o10=max (— k,¢/ k,, 0) Foor—010+max (— ko ki, 0) Goor—o10

CITC, max ERIVARELEKTHY, F-KmEBS L,
Ea*b:H(e:; Waa Wb), Fa*bzl:l(e_;; Wa’ Wh)
) B o (6.12)
Ga*b:H(e_s.; Ww Wb)
LELEVHIENTED. HE W, W) REFADOTHERY, aMIOWHE W, R0 s H0O
MHE W, 0RO BERETH L. 2KTORL L [[IE%, Roe @ Flux Difference Split-
ting (2& ) TNEFHET 5% 51T,
oQ

] o 1 } .
H(e; W, Wb)=~2"[H(é’; W, +H(e, W,)—|A(z; u/‘we>|ﬁ

(W,— W] (6.13)

LA HIIWETEHRT, FHERE W=I[p, 4, v w, pl TIZx L,

puyU
. Pul+tep
H(e, W) =J" PvU+ep
PwlU +ep
(etp) U
e_T X nJ‘ v el
e=le, &, &) 7, [ e, :[ 3 n, & J 62}, U=eutevtew
e z 1 Czy €3

THAONE. AlZ HDOY T Y 475| OH/OQ, W,,, & Roe DFHALT, Zh b 2 K5
DEGELFEHTH 5. NS DFFMIZDOVTIE35)36) 7% & BB S 7z,

72, (6.12)3T WIS a iOYBREZ DD DA VIS 1 KIEED RS — 4124 5
25, MUSCL 2 &2 & hkadiz W, ¥ VA 2 & TR D TE 5. MUSCL (2R L
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T2 2 RTCOBEE ERIBKICITZ 57202 T TIIEKET 5.
6.28 twIOEESR

L OREEHRORD S b EBEIICIE 2RTOHELELL V. Thbb, ZITE—
BAOBETERLINES), BELEEOKD ) ICBEOHEZHVTVS

— 1
e,//max(Vp, Vp, % {—2—p(u2+ 4 wh)) (6.14)

SIT, max BAESHEAONRY MVEREEETH D,

ORITEDEHIE DL I L THh LR 2 L ERT L, ) —HOINIIEER
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SHE b L oEEEH NG 2 KITOHA L AR T O 8 THMOME W TETICL DT
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(a) fEATE, 1 JOKSRE (b) ARk, 1-KAEIE

@' "!!‘_;__ g
() fLARL,

58 FISE E 45 1) DAL DO BERTIHIN OS5 )RR,
a=2.0", M=3.0, 15X 17X 45

MO ANEIL L B BHEFETIIR D —BICHV SR TV L HETH 5.

B, EEMOAZMEE LTWwa 7o, fEkiEY L FBEC LUADI EIC L 518
RIFEST & W 7.

5612 Gt sk i3 & R & B 15X 17 X A5OMT T D FF 45 F O KPR P O S5 E 8 % o7
T B UZEMEECEREOFNL DB CEHERESRE L THBEI G0 5.

RIZ40), A1) DFFENIEE BT R O R T 5. BB IZES5 IR 2 #h o 0
KOL y—2FHNTO : D HD0AE ¢ TEDLENRTVLEDT, ZOEERYH VLI &
W9 4. 5713 B (9= 0°) RUTTF i (¢=180°) N T D 012343 5 RAT 2 BaR < » ~NED
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ES, HFICEHEMITHEETH 5.
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BEMIORLZDDEEZ 5.
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X159 MMEOBIECEROBO L & 0E: X471 BE50%FiED
-F B3 5 FERE F_E OF H1550 45 QYU

BABR L REN % £ 5 T T, monotone T\, 5#I2E 9 &, monotone 72 A F — A D
TRAFERZ D2 VFHEENE V. 512, MOLRTTA L ESETIERMEEILASR ST
WA, HHVIETRENERIET AL ET o TVBEDLDIIILAETH LA, KETid
ERAFEALDE B Z LATRE N,

MDERITEEZFEIS T ERED S ) —DOFIEIIRHEE R8T XA — ¥ 5457202
ETHAH. ENVOOEEAMIZEEF LN TEIMTICET Y, BOXIL L OB THRTOHI
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BLIFHEPEA BB TN ORES A% BET 2 & v o 720D 13— )47 5 Ty e
A, £ Z EIZX Y monotonicity 2B b, FRDEFERIZIK L o720 & vis
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AIEROBO I MOV & AR EE S5 & BERANE THN ICHIISE SRS, X
5913 FMB OBIEE TR OB D LV & [0ldE X8 7255 O OER~OIARRIL TH A, 1)
KREHZTERTVEEDELWRENH L. ], BEROBOL ) &l &85 &g i
AOPHEMEIX L HHFEEL 2 4. K oI G ERE R TROWEL#ERT H LV
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EROBO LN EEE L HESRON DR E o 72h, ERAMETIEEEDRIET &
K570, WEEROBOLVEEEL TLZOEBITLIN /NI nEEZLNL. 61,
RO REMEFD L D, WEEOROETIWRI TN L2 PRFLZBDOTHLDH
L. HtoT, KB LTIEYWKERD 1 SBOEVIIEET AL LTHL.
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Thb. FIT, ROFETENLZIIETHEEL LGB L F USRI 2 0E 2
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LV EDHIZBFTEDR Y & Y H3h B L THERDOIE T HINARAF U7 B E 23R RIS
ENTVABMOERTE EASD:E B D, AL VAN E 2 HK L CHEMICME 2%
ZHEVHIHGE PO RFIARBIE LS. REREBRZIEROR FEmFITT LT
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BRI T LR eE EEMEICIR I N, KiEd4A 47— FEAU L THERDE L
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