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Study on CFD Approach for Gas Entrainment Phenomenon
- Evaluation of Applicability of Finite Element Flow Analysis-

Yuzuru EGUCHI 1

ABSTRACT

The report is concerned with the evaluation of applicability of numerical modelling methods

for the prediction of gas entrainment in an upper plenum of a sodium-cooled fast breeder

reactor (FBR). Special attention was paid to applicability of variational multiscale (VMS)
modelling in the context of the Finite Element Method. Two flow problems, which were
experimentally shown to induce gas entrainment, are solved by a VMS code (MISTRAL).

First, computing a benchmark problem of a gas entrainment swirl flow in a cylindrical vessel

has led to the following results ;

(1) the VMS solution is able to resolve the precise vortex core structure more
accurately than the non-VMS solution computed by SMART-fem. The
circumferential velocity obtained from VMS computation rises almost double
in comparison with the non-VMS solution, though it still underestimates the
experimental values.

(2) the half-value radius of the negative region of the second invariant of velocity

gradient matches well between the VMS solution and non-VMS solution.

(3) the negative/positive boundary of the second invariant of velocity gradient obtained from
the VMS solution is closer to the vortex core radius observed in the experiment than that of
the non-VMS solution, though the vortex dip length computed from the VMS result is
shorter than the experimental value.

Second, computing a benchmark problem of open channel flow with a square pillar and

downstream suction pipe has led to the following results; .

(4) 2Ax-type spatial oscillation was observed due to lack of mesh subdivisions.

(5) the distributional profile of the second invariant of velocity gradient is similar
to that of the first problem (swirl flow in a cylindrical vessel), characterized by
a strong negative region surrounded by a weak positive region.

As a possible future plan, it may be necessary to analyze more precisely the
features of unsteady vortices obtained in the second benchmark problem and to
identify the difference (if any) from the steady vortex of the first benchmark
problem. Furthermore, it may be useful to explore a more suitable
computational condition for MISTRAL code in application to the second
benchmark problem to obtain more accurate and stable solutions.

1: Senior Research Engineer
Fluid Dynamics Sector, Civil Engineering Research Laboratory
CRIEPI (The Central Research Institute of Electric Power Industry)
Abiko 1646, Abiko-shi, Chiba-ken, 270-1194 JAPAN
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b TS, ZOEENL, I 2 TOARBERE LES MFicknTh, R@)T
2 bR BEUSHOBEREM BRI LEZb0) 2HOEEWRT 2 EHE s 108
WTHWS Z &iIZT%, 2%V,
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X, =X - (86)
::v\&mmﬂmogiﬁsuﬁﬁéﬁwmﬁx&hMﬂ%ﬁTOn“abf
e (XM=0) ZHAVABARSVN, HOHTOFFRIE L < 2 EELRRE
BILEBERIIUTERANWDZ L &T5%,
(X:*, nd=o us,ns) (87a)
(xsoul’,tsl)::o, (Xsout,'tsz)=0 (87b)

22T (NIRRT MV OREER, iHIEREZERL, n FHOEOERTE s
BT ABMERSY M2 R EBERTs BT 3HERY M 2RT, £/2.1:1,12
HHOBEOEHE s L TO 2 DERTHERRY MEBERT,

2.3.4 BHER®EET NV

R 15 EEDH ZBRABWG ORIERDIZ LB L A RBIALDBRAET 2 AlREE
K 5 HBHHBEMIT. HEHEROEBREISLT LLZBE LR THRVWEDOREL
BB, T, ZZTOMETAVTCREBREOEEEZ2ER LRV LD LTS,
Baiizii, BBRREIRRY v FELAR L TUTOLRMERZEXDZ L LT3,

(ua,na)=0 (882)
Xs,1:0)=0, (Xs,7:2)=0 . (88b)

ZIZT, ua 3R AR BWHENS MR, na 3R AT D BALERN Y
M ERT, Ef, XJIXHBEE (ERE s) 1B 28 EIEH7 M) &, o5
IXEBRETO 2 OOERT HERT M 2ERT,
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BIE RUFT—4 IS & DRI

3. 1 @HEkE

MEARERICBIT AR F<—7 B8, B 3.1 1R EE 0.4 m]0 HENEERE
AR CEME L, H15 FEICEM L SMART-fem fi#dT (JE VMS fEHT) 12z <,
H16 4EEIX MISTRAL =1— K2 K % VMS fi#HT % ZEHE L7z, MISTRAL 22— R & 5 fi#
HFClix SMART-fem f#AT & Rl — OFRERSE (K323 THD) Wz, BIb,
ABEOBERB(MEAE L BT 85T 0.25[m]) & H 0 E oREFn X (F9 & B35 &L

-0 0.16[m]) & R T 7= /KAL 0.5[m]D I A4 % EHREK 263,694 D 6 HEHIRER TH

ELIbDTHD, KA —NAHRBEICET AE AKX 277,169 L7125,

BEREMEE LTI, UTO XD ICHEEER ¢/ v R ) v, BRRETAY vy 7L
L. WO CHEEUs 15807 % v,

(AE) 11=—0.04167 [m/sec], o= u3=0 [m/sec]
(E%) u1=ur=u3=0 [m/sec]
(AHFEE)  y1=y2=0 [m¥sec’], u3=0 [m/sec]

(Ho) y1=%2=0 [m%/sec’]. Y3=— ow3 [m*/sec’] (=1 [m/sec])

A O HE T ER TOEHRE (0.04167[m/sec]) ICEHE L TWBH, AOEHDRA v
24BN 8 E#H (BIBIEER) ThY MM CHEY 1 L R 5D T, RERMIIER
TOWRED 18 IERHM L TWD, Fiz, HOETREIS N ZEr L T5L 20D D
AR LT, BENRREERREET 2 2 L BXHERSNEDT, FHEIET5
X5 RIEHABMERT A & O ICBERALEGD EZHWE, B, R EKe=1 [m/sec]ix
Ko B k% LTE Tk,

Smagorinsky B3 C, & U TIIME4EE O SMART-fem T & BRI 0.1 Z Wz,

LA & Uik, SMART-fem figAF O BRI (Rl 400 [sec] : +oric iR
BB LT U 7-BEfE) opRiE - FE/1% MISTRAL TR A —LE&E LTEH X, /A
r— VBT T RCE a5 2 7, RRZI AL & 5x107[sec], B MEAR S Z 110" m?/sec]
[CERE U CHEEEIREE & 72 o T2 B 430sec F T 30[sec] D) BEIRE S D 72,

72, ERAULNT A —F130=0, B=1/hf Z AWz, 2T, hiX Ry v aPhA X
T h=(QUN,)P=6.3x10"[m] & L7z, (QIZfEATHRIR O 2FHE)

3. 2 fRFHER

FENTRER L L C. RIS OBMBEZICIIT 5 (BHE) 2L TIORY. 2k,
B S HEZ & 5 — Z L1 SMART-fem OfEFR- %5 TITo TWVRLY,
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3.2.1 FiEs A

B B #EHEE=0.5 [m]) TOKRATF—NFHKERT MVERE 33 1T, MR —NVFiENT
MUEE 3.4 157, E72. B3E L UTHEE SMART-fem =1 — NI XV fi#HT % i
LR % X 3.5 107, MEH0)=(0,0)[m]iz% LC, MISTRAL 21— N DTS
B ORE TR IE(,)=(0.034,-0.023) [m] & 72> TH Y . SMART-fem =1 — F DFEHT
55 (x,)=(0.014,-0.010) [m]IZ LR TRDENRKE RFER L R> TV D, £, DART
— VRN MR MRS B R ESBAE L TBY . KA —/VRED A T
RBTERNILERLTVS,

7=0.15 TORKAIr —NAHERZ MVEK 3.6 12, INAT—NAVHENT bz 3.7
oY, ¥72. SMART-fem = — FIZ X 0 fif# % F2hii U7 i SR % (X 3.8 1R, WERE
@ SMART-fem = — F O fEH#E R IC K 5 0 (x,y)=(0.008,-0.004) [m]IZ H~T
MISTRAL =1— R OFEHT#E RO L3(x,y)=(0.017,-0.002) [m] & 72 > TRV | x BEEIZ
BLUCIHALDERKRERER L RoTWS, £, WMEBORE G RED R RER
MISTRAL =t— ROfENTHERD SMART-fem =t — ROFEMTHER LY b REL 2o TW
%, EEMRERERL OB 33 1HTEET S,

x=0 TDRR & — VR bV LN —VIiEA 7 R V2K 3.9()8 LD,
y=0 TOREEDR % K 3.10(2)F L CONIR T, /IR T — VR Y bV DA
LHOBNTRXRENRRELTBY ., 2 DOES TIERKA T —VIRED & Tid+
S RBECERNIEERLTWS, £, %L L THEEED SMART-fem =2 — N
D x=0 & y=0 TOFHEZ MK 3.11()8 LOOITR T, L R 5 O THE
B 72 eI EEECdh B A, FEEEE D SMART-fem = — ROFRENT MUVITHAD &
MISTRAL =t— R DfEMTFEFR D 5 N ZEIREN 23D IV MERIC H D,

322 ES0A |
B B R E(=0.5 [m]) CORR & —VER L /INAr—VEH ZK 3.12@OWRT, K
R VEHRRERNT—EEE & BB, 2 FRERICERETH SO T, /b
O FIECHAMEIZBI Y IE-TETER L TW5S, Eiz, AR —AEHITK(26) D X
5 IABERNO RBFTEEOKREMTEZ LN DT, TORERD (P .o P.o
Do) X7 b LTORLTWS, £z, SMART-fem = — FIZ X Y fi##T 2 i L7z
FREOR R 3.13 27T, WEEE D SMART-fem =t— RO RN FITH AT
MISTRAL =— ROMHTHERDEASTFHIZ|F LTI Y —TRbDLR>TND, F
7ro INA— N ERRZ MVITRFIMHEICEBRENRBELTBY ., RAF—IIVE

HOB TG TE RN L BRLTND, |

=0.15[m] CDO KA —VEF L /INAr—VEHZE 3.14@))IC5E & RO ER
ETRT, ZhOONH TIXABAEREE=0.5 m)) TORRTF—/VES E/NRr—/VIE
F45AE & BB R O RV, £/, SMART-fem =— FIZ X Y gt % 5k L 7=
RO R PR 3.15 277, FEEE D SMART-fem = — ROHTHERIZH AT
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MISTRAL = — RFOBHREROEN DM@/ LTI Y —TRbDERSTND,
x=0 TORARI—NES E/INA T —)VEF %K 3.16(2)F XL O, y=0 THORERD
X% X 3.17(a)8 L OONIR T, /NARr— VEFTR 7 MERFLMHEPHOERNTK
XRMENREELTEY, RAF—NVENDHTIIMBETERNZ LEZRLTWD, ¥
7z, &L UTHEEE D SMART-fem 21— R x=0 & y=0 TOES %K 3.18(a)B LV}
(IR, W LD & ORI R WAL B 3 872 5 T2 D E A 7 Ll IX R C b 5 28,
WEAEFE D SMART-fem =2— RDJESIZHARB & MBHMLﬂ“F@%ﬁF%#Fﬁ
SR Y — T IMEENC D D, -

3.2.3 &2 REBESA
MEAEEDREERPIC LB L. UTCTESEINDE 2 AL BIOSMAIZwEEICH
THDHIENRRENTNS,

IT=(SyS5- Qi Q) : (89

Z T[S L ONQIER2[S1= [+ widl, 2[Q4]= [wi- wi ] CTEBSNDERT IV
BLOEEET I NVERT, BB, FFEMERECH L CE-INIEE TR LIEESp
DTTFTT U EFIIELL, B2AREENPATEOHREMENKEWEAE, JEHT
W/NE2BD 952 LERLTNS,

V2p= I1 (90)

HHEZEEE0.5 mM)TOHE2AEEINIOSAMAEZK 3.19a), B)IZRT, Fik.
SMART-fem =t— N{Z X Y gt & 320 L 72 Rk DFER Z K 320 (2~ T, BT —ARo—
VSR DX 3.19(a) & X 3.20 ZLld 5 &, SMART-fem =1 — R OFENTHERIZIEART
MEHML:~h®%ﬁF%®%2TEE IIRMF LT Ty —TRbD L7
STW5, EEMRLEIL 332 i TEET S,

3 MISTRAL a— N CH LTS TOH 2 REBIO 5 2 H 3.21
IZ, SMART-fem =— FIZ LV B ONZfRER 322 ITRT, 2 AEEIDZMHD
KA & bITFBETH B8, O T MISTRAL =2— ROFER TIIE 2 FEE
o DEBRICZARNE NS, T SMART-fem =— R O#EE Tl .OEfE T
WOAREENY B L R B EBRBSIEO DI LT, MISTRAL =t— RO#ER TILH
2AREENE i & 72 DR THRNZ LIRS,

3. 3 X

3.3.1 FEATHE R DRSS

MISTRAL 22— R TH LN TR OB EZ M T 5720, sFEP DO L —P— .

Ky 77—t e W EZRER L BT 5, 2720, EBRFBERIX60 [sec]E7zik

90@ﬂ@ﬁ%$ﬂf&é@ st L, 2 2 COMNTRERIIZER TS OBRFETH 5 8
BEREEZET S EHID 0.15[m] DKW (z=0.15[m]) T D J& 5 Mg % RS R &
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Wi 5 &, ®323)BLUMERS, ZOETE SMART-fem =— FIZ X Wb
TRERL BT ey FLTEY, SMART-fem =— R CIE¥4R 0.03m BEL T TH
BER L ORERA—ENHDLNB A, MISTRAL = — FTIER—EOHMR 2
0.0lm BEUTICREEIND, DF V., MISTRAL =— FTH LIV EHTRIR N
SMART-fem =— RCELNIRRL Y bERBEITENZ X005, RIS, L
FHE DDA N AT ET 2 EROBEIEARES OFHEICRE R BE 5 X
A AREMAS & B DT, MISTRAL =i— R COFMBENRAF] & 72503, WD & — 7 {Hid
MISTRAL =— R THHSITIEHHR I N TV D LITEWEER,

P EOBERDN z=0.15[m]OWE DA R L THHRA CTOY TUIED I LERTD
2. MISTRAL 22— R CHELN-BHERE TORFHETERS M (x=0.034[m]I I T}
y=-0.023[m] DWiTE) %X 3.24(2)F L T(B)IZ, SMART-fem =— N CH L7 B BRI
CORFHEVEESA (x=0.014[m]3 X 0% y=-0.010[m] PWiiE) %X 3.25(a)F L TFOIZR
T, ZNHOENSEFMRESMITIRIIEHEVIRFE LRI L B0 5,

3.3.2 H R CTOELGE X G

AECIX. BIEREMEN CE LN END HRER COBAES RBPFLOER
B I2a7ES) BHET S, HEELE LTIE Eguchi 5®RRELTWIE 2 R
BEONACES FEERNS 2 LICT 5, T ORHREMHE. OB EHE u(r)
IFRODIZRT X 5 72 Burgers D EBET AV CRIAUTED ERMETLHDOTH D,

U, = ——F—-—{l - exp(—r—zz)}
27r A ©1)

22T, TIRRAE Y OFERE ., r iXHEa 7T ERERT, SHIT, FHETROE
HABIBEODNCE LWL OIEE VD & UTOXBPEHEND,
oP 1

R F{l —exp(—R )} )

ZITC, ERFTTAER LERITES PIIERTNUT TERS NS,

_r p__ P

= o T/ 27r,)? _ (93a, b)
HLRERBEANDT T 7T v (OFFE) ICELVETHRRALEN(92) 2 H

W5 &, MRFEOE 2 AERITERITCEE R OB LTUTOL I IZRDLND,

—%[ZRZ {1 — exp(—RZ)} exp(-R*) - {1 —exp(-R’? )}2}

)

—2—
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COBRERRTAEN326 DL IR VEBRTOE 2 AEENE T L7225
rm ERAMED 112 £ 2 B ERE n XL TO X S BRI ND,

/ r=1.12 (95)
7of 15=0.57 (96)

Eguchi 50 E L TV 5 HiE CIIBEMITEENLE 2 RERSAEFHE L. 2
DHAENE 7, B3R, OGN Lo TR 7R 1y ZFHET S, X 3.27(2)8 L UVY(b)
IZ x=0 BEW y=0 TOHE 2 REEDMHETT, TORLEEE rn ZRDD &
MISTRAL =t— F « SMART-fem =t— RL{Z rp=7[mmJRE L 720 . S HIZRO6)IZ L -
TR TR r ZEHHET 5 & r=12[mmRRE L 72 5,

—75. WHELTOEIBRTERIEIRODZESTHZIEICLIIRDOLENHIDOT, i
IR T HEAREIIIUT CEZONS,

L _p@=-p© _m2( T Y
g g \2mr

)

273 A B SEBH5E(U;=0.04167 [m/sec]) & ABQEFL—HEERFLOT —LE
(L~0.2-0.04/2=0.18 [M)DFETH 2 BB L35 & . T2n=UpXL~7.5%107 [m¥sec] & 72
V. THERET L r OfF (r=12[mm]) & IITKONITRAT S L ERRI R
I=0.03 [m]& LCHELND, THITSFBOERKER L=0.11 m]k Y /&L FERST
IR &2 %,
BB VE2LAEERN P bR R n DO a 7T PR 23ET I HELELD
N572, SMART-fem =2 — ROFERTIIE 2 ALEEN T v L R AERAIEB L TRY
CEE m —BICHET 5 2 & ) . SMART-fem =1 — FORERZFIHT 5581
HE LR, —F, MISTRAL 22— ROFRNLHBONDE 2 FEEEr O n
IXAREIZ EFEFIHE T SMART-fem = — ROFER IV b/hSWEMICH B, 72720, K
(95) & Y HHE TE A MISTRAL 21— RO 7 88 v OEIXED S O (HfEIEZ A
WTHELND D) LIZIEFRETH Y, BB n ZHAVTH BRI FHIOREE R LI
IXFE LR, '
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E4E FFHSEEREN

4. 1 fBWEH

fENTRTEIE, B 4.1 (2RI BRAKEEPNIC—iZ 50[mm] D MU A & —i2 20[mm] D I £ %%
ABE (ENWEL 10mm]fA) Z2ETHHNATHY . FHIRKKE - MEBIRORME T
EBRBED DN THNE LD ThD, WG TN ERE L CORARE 2D B « Tt
12 200[mm]% & ¥, BAEHR A v ¥ a2t A X% Smm]& T2 LAY RO LNTZD
T. Z 2Tl SMART-fem =— FZ W TK 42 OFRERSE (BiAEK 100,260, 2
52592,680) ERfGE UTHITEIM LT,

BEREMEE LTI, UTOX 5 TR T/, VAU v 7, Em%ﬁTx)jfk
Lize £k, HOBTEEEHZEYr L35 & 2Oy 0FRI ER LT, BYER 2
REENRKET R L RHRBENTZOT, BFEEZIHT 5 L5 REHOBEHTS &
HSWBEREHFGDEZHO&RME LTHWE,

(AR) u,=0.1[m/sec], u;= u3=0 [m/sec]

(B8) ur=uz=u3=0 [m/sec]

(HERER  1=x=0 [m¥sec’], u3=0 [m/sec]

(o) x1=Y3=0 [m%/sec’], ya=—a uy [m’/sec’] (o =1{m/sec])

(WSAREE)  uy=-UPP[my/sec] (X 4.3), u1= u,=0 [m/sec]

B, MO BT 5 e a=1 [m/sec]iT o KxiE b & LIz E T2V, £z,
Wh3A T E T DR EIA SRR REME 4x10* m’/sec)) &725 & 5 WA LE
NEIOE S A2 D TR 43 O X 9 ICiEREERASRMG L LTHE 2T,

EEEIEARE R 1x10m¥/sec]iZ, Smagorinsky B Cs % 0.1 IZRE L. IS LE L
T—HEFE - PuEN% 5 2. FEZ5A=1x10"[sec] 2 AW THER FIREE & 7o o 7ol
% 25[sec] & CREBES B D=, B, EAULT 2 —F & LTEA=0, B=0.1/A7 (A
A 2P K (N P=5x107m]) &V,
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4. 2 BEER
LT OFEMTFERIL. BRTE 0 23720 R Y BRI OB RN BT BE  (BRRFE)
Zord, (BEESEER & 0T — & ERIIAT 2 TORW,)

4.2.1 VDG & RERIRE

X 4.4 \RTAREEFRAIO U1-U3 TOWED M (AR &AETIREIO A, B, C
TOFERZRE (EHFR) OHABRWG TEEEINTEY ., A% ADHERDH
RZBEE, ERFAE IZ, BEFEEzICE D E, TN EETEN % [mm)
ELTUTD LSR5,

Ul= (x,80,10) U2= (x,80,75)  U3=(x,80,140)
A=(25,175,125)  B=(0,175,125)  C=(0,220,125)

U1-U3 TOWESAA (EFRAR) OFREZE 4.5),0)1C, £z, A, B, C TOR
25[sec]D> & HEHl 45[sec]E COFRIFZIRE (FWHHM) 2B 4.6(@U, £D/RT—AN
7 VA Hi &K 4,600 R, X 4.5 1R T UL-U3 TOFEAS AL RS &, MARE
TECTERBEICIERNRE L TWAZ EBSND, ZOWMET MLOREENL, fi#
% EORE TR, NARAHOES - IMEO BRI EMRBETHITITIA vy V=
SEIRA+ThD YY) Z2icksbDEEZILD, TOXIRERENIA Y V=
MIC L > CTEMETE 52 RS TN S, @D ‘ :

—J7. K 4.6@IZRT A, B, C TOFERZE (EFAHM) LY. 5B TOEHN
D2 mED bREL, RERYBTE 2.5[sec](=04[HzDRE D H F v B TITRWE
HTRELTVDS, KABIORCTOEENRAB LY b/AASWEEIE, RABXTC
IR DB T OITALE U, DR OFBE L 72RAEESEER LW Z Itk b0l
EZbND, £l2. K 460NIRTNNT— AT MAGH N BITE B O Y— 7 B
X f =0.45[Hz] T, AIEEL AOfELZZNZENWRERES D EREBWHE U LT, A
BB EERTE (R ha Vv s) WHETAEUTOLSILRD,

St=fD/U=0.45 [Hz]*x0.05[m]/0.1[m/sec]=0.225

DA R a R SCEME D §1=0.13~0.14 RE® @ Ly kxS, ZOEHIT
ZOHEAERTEORBICEI N TOAZ LI L A3MENRICIBZ b0 EEZ N,
Bz 0E, REFHEE L CHARENE COEHFE U'=0. 133 [m/sec]Z VD &, TR
fEWZ3<,

St=fD/U’=0.45 [Hz]x0.05[m}/0. 133 [m/sec] =0.17

HHEEEICBITAHESY M 2R 4.7 1277, AEEO LR CTRE 2Ax OFEE
CEIRBEL TR ERSDD, Fin, BIABZERMEOFRIVZEREL L TR Y, WA
BB BIRWE BT S5 AR Karmann JRF TR B L2,
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422 JES5570 :

HHERTCBITAEANSHEZR 48 17T, AERO ERTRVEND, BOARE
HETEWENBRONS, $/2. M49I1TRT 3 ODOENEME LY . TIALIAT
WECTEANBEZIET L., TONMIEERICEERBEL RoTVWDH I EBTND,
TR ML OIREND B L M AREA TGRS TIEEAREIIR G TWRWA,
S TCERLEEAZERENEZGRENCEVESZLOTHY, Foyl— R
— R OBEHREHIRENT Z DL X > TEELT 2N H 50T, BRENICIE
WBEMIRAE L TCWA RSN D 5,

423 % 2 NERSA

RFENTRERICI T DG LB T 5720, RE)TERINIE 2 FEELFHE
LTz ZHETOMT CIIMPLTHE2AERIIA LR MAZTIIEL RS L
WRENTWVWD, KR THLZO L) RMEMPHERINDINEFTRD DI,
E-Fr--AD3O0EERTELAEELZRRLZbDOER 4.10(), OITTY, %
7o, IE - ADSMEE Z AR R L b O EE 4.10QIR Y, ThbOR»HLADE
BERITRVIALEE L TRON, ZOFY 2T X 5 CEOHEESFEL TWVWDSZ
EWRIND, TS OSFEEIIRTEIORBARER CRONTZ LD EEET D,
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il

(58 #5

ABFFETIE, 7 b U U AREEEFOFARN B BERR TO N /— T A BIALI S
BT A EHE R FRIT A Z L R EE S LT, AREREDLERNFIEDO—D
THHIPHERICE S NVTF R r—Aik (VMS &) ALz, #ETIE, EAOF
RBFFEET RS Liz3E VMS ELifENT = — ¥ SMART-fem & VMS ELFEAENT = — K
MISTRAL % i\ TH 2 &ABZ D 2 FEEOTBIRE &M L, SMEET A O
A & RN 2 — FOBIG BN 256 L 7=,

9. AEARRNORERR (RvUF~—7 B8 EX5E Lz VMS TR & v

FEREFEE LT IE VMS TR RN, LT OAMRE /T,

(1) VMS %W Cik, I EORIR R iEE L% IE VMS I[N THER
<HBETE, AFMEEO C— 7 MEida 2 F L 250, MvOFETS ERE
LHANRBE/IE, BERLEOERE LTIX, /MR — VOB L DIREET
v 7 OPHR (2RERIC L 2MEGEEREOR L) LERETAVOHED 2 D08
bdrLEZLND,

Q) WBEDBERE L RDE 2 RERNHiE VMS IETHE L= L 25, Z0Y1EIE (3
2 AREEDR/IMED 12 L 725 148) 1I3FEVMS IETHELNA b D L RERER
372 (BARESOFHMERLIEVMS EO L DRIBE L 3) Z LML,

B) F22AREENEr L2251 ERIE., VMSIETELNDS LD, FEVMSIETHS
NDHDITHRD ERYRMELIRDB, ZOMWMERNLHEINDEAEIDOFF
2L, FEBREICH U CIERTHORER L 125,

E BT, AEEED D FEEF OBKBBALTE GHHERME) 2858 L LIk VMS

fEMT D, L OMREET,

@) A vV aBBIRARRE L TODEER CIXEE 2Ax OTEBEE N EAET LD T, BIE
RPN AT 5 \IEE R X v v a EINLE L 2D,

(5) B2 FEEHMIMBENTFRINDIHLEHGTALRY, TOFRABEPELRD
ZEWREN, ZOSFRHEXAFARBNORERR (X Fv—2HE) TRDL
NEbDEEST S,

ST, BIAKBRIGAZTE GHMFEZERITE) OMITRREZIEEFRILICER LTHMr
L. BEFHZMAEEENORER (RNvrFv—7 @) LOMEZHALNITDE
& BT, BAKRPBGAZGE (FEAISZERRTE) 72 & OFEEFMEBEICH 425 VMS EDOE
AN EBFTOIRERDHDI D EEZDND,

Fo, BHES OFRED FBRICH N THRTHRRMEL 25720, ZhEMIET D
T DFEDERPMLETH D,
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