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Numerical Investigation on Thermal Striping Conditions
for a Tee Junction of LMFBRE Coolant Pipes (VII)
—Effect of the “Turbulence Promoter” on the Fluid Mixing —
(Research repost)

Masa-aki TANAKA®, Satoshi MURAKAMI",
Toshiharu MURAMATSU™""

Abstract

It is important to evaluate thermal-striping phenomena, which is the thermal fatigue issue
in the structure generated by the temperature fluctuation due to the fluid mixing, Especially,
the high amplitude and the high number of repetitions of the temperature fluctuation are
needed to take into consideration. Moreover, it is necessary fo consider the comparatively
low frequency components of fluid temperature fluctuation, since the influence to structure
material is large. Therefore, it is required to know the generat ing mechanism and conditions
of the high amplitude and the low frequency component of fluid temperature fluctuation.

In Japan Nuclear Cycle Development Institute, basic research on the promot e system for
fluid mixing is conducted, which system (“Turbulence promoter”) is expected to reduce the
large amplitude and low frequency components of fluid temperature fluctuation in T-junction
pipe. In this investigation, it is aimed to validate the effect and to generalize the mixing
characteristics of “Turbulence promoter” on the fluid mixing in Tjunction pipe, and to
contribute the knowledge to the rational design of LMFBR. In this report, numerical
simulation for the existing experiment was conducted using a quasi-direct simulation code
(DINUS-3). From the numerical simulation, the following results are obtained.

(1) Numerical calculations could simulate well the flow patterns observed in the
visualization experiment, in impinging jet case (Pattern-C) and deflecting jet cases
(Pattern-B1 and Pattern-B). :

(2) By installing “Turbulence promoter”, cross-section area of main pipe after the
mixing point is narrowed, and the fluid of main pipe is accelerated and flows along
the slope of the promoter on the opposite side of branch pipe. This accelerated flow
acts o prevent the collision of the branch pipe flow to the promoter. Therefore, the
branch pipe flow conditions in deflecting jet category are extended.

(3) At the throat of the main pipe, the flow was separated from the edge of the
“Turbulence promoter” and eddies were generated in downstream side of the
promoter. And also the wake region was formed behind the promoter. By these
eddies, fluid mixing is promoted. However, in the downstream side of the promoter,
temperature fluctuation with large amplitude will be produced, since the flow
attached to the main pipe wall as the main piping flow and the branch piping flow are
mixed.

*  Thermal-Hydraulic Research Group, Advanced Technology Division, OEC, INC,

**  Customer System Co. Ltd.

*** Planning and Co-ordination Group, FBR Cycle System Development Office, Executive
Office for the Policy Planning and Administration, INC
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L O ICELR 7 v — ¥ 2B U7 Pattern-A2 OB S, AF S ne—2E2REBLTH
72V Pattern-A DIRF L IXRRY, BROFEN LI R-TBLT, Sl ee—&Y
BCORSMOEERE L LR D, #E- T, Pattern-A, Pattern-A2 33} 7} Pattern-Bl
DHFEICONT, MRBZHEMCHRAISNERHB L ELONS,

_8_.
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Fi-, B o e — 20O S % H=10mm] & LRSI, ok (H=5[mm]E
L 7.5mm]) IZHRT, =<V ANFAS U TOEBEBRRE /D IWERB
(Patten-B1) OfEHPBHICHES LTRY ., B ue— 2R EMKEEEHRL
DORIZEE, FolEE (REBIR) BEETDIZEBTH»S,

#1 EESue—2 LORAOAEILERSRME

(KRB AR D #2)
EFEAE Re 3K Re 500 ~'5,000
EEESMER Dy, [m] 0.04
FEEMEEHME | Ulm/s] 0.0125 ~ 0.125
REEE & Dy, [m] 0.008, 0.012, 0.02
R ERLL & (FD/Dy) 2.0, 333, 5.0
Pk B8 (=U /W) 0.1~10

%2 EFTE—FHD OBEDOTELEREMNE

FHEAZ Re & Re 1,000 ~ 5,000
FEESMERE Dy [m] 0.04
EEEWERESWE | U lw/s] 0.025 ~ 0.125
| BRI Dy, [m] 0.012
B S e e—- 2R H {m] 10, 7.5, 5 [mm]
A ue—F RS L [m] 26, 33 [mm]
>3 & (=D, / Dy) 3.33
i3 Eh BEU /W) 01-~10
FTARRY b v (=D / H) 400, 5.33, 8.00
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. Back Pressure Tank

1. Overflow Tank 6
2. Valtve 7. Dye-injection Tank
3. Main Duct (40 x 40 x 3000) 8. Camera and VTR
4. T-unction : 9. Pump
5. Branch Pie (012 x 600) 10. Tank

11. Flange

H21 EBREE OB

®22 HEHHES2E—FOHER
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M23 HAHTEE—FELOBEORHAY— (Re=1000)
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24 EMSoB—FE2RELEBEESOWHE) /% —2 (Re=1000)
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5L ° ° e ]
L =Y A I-% J
N i S
4 A Without
’g____;__é__ﬁ, i  Promoter
05F g B 1 |Pattern
_ o . e A
Without Promoter a
0.1 o B
10° Re 100 | ® C
(1) ue—¥ELOKES
10 ————mr : _ 10 ——— : ;
5 . ] 5t ]
N P E T I
| ° 4 _
'E 2% 3 e 3
05F  §...d gﬁ; ] o5} .
[ g——p = 4 _
0.1 L ) T(QiH) =8.00 0.1 L ) Y(DJH) =5.33
10° Re 10° 10° Re 10°

(2) &3S ee—% &S H=5[mm]

[ —

5 "] With
%.3- o ° 2 i Promoter
| : § g ; @ Pattern
3 §__ 8 o Q 8 4 e Al
g . i----a-,ﬁ o A2
o S ' 5 S R T
j - . a B2
0.1 Loan 7 (D,/H) =4.00 e B3
10° Re 10* 8 C

{4) EESue—4 &S H=10[mm]

K25 e F—1evS

(FECER 12(mm], BE O «=3.33)

(8) EHKSrE—HFHE H=7.5[mm]
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3. IS v — & OBAHRAT

Mg e Ui EREMEIL, RAK (Pattern-Bl 38 LU0 B2) L#iZEH (Pattern-C)
ThdH, T, HREETICLZ3ENEROHEE 4 — 2 OBEBRMEICHSWTRIL,
MEREA N =ZXLTONTHATIZ L 2B E L, 23L& L L KR
EHE R,

AR CHER LB o — Fid, A 7 VB THRR L ERENEc S B
BYIal—gra—§F (DINUS-3) ThsHP, DINUS-3 o— Rit, BEEOFEx
—A M AFBRERE, AHEEHZIKBEEOR L ESEZBEA L TWAHEEEEY I
alb—vara—FTthad,

B 3.1 I & Lie 7 X MEO@EEERT, THFAR EALERE 195[mm], B
B Ol 5 1.0D (D IEEFSMESR 40mm]) LRI EEEFOADERSH
B, AOTEEHSAMIL, TEE Re #032000 CTh Y, BRLEIFK L OBBERL 22D
NHT LMD, B32IEFT L5 IERFIZOWTHX Laufer DERMOLE LN -RE
L= AERELROBESA S BRI EICIEE L TE 2 SIS Tt Ry
LROONLIWESAmEE LT, B33 TMITICAWER v aRERY, BRE&B
PELOHDTERLITRT, '

FEHEE IS X CHESME S0[Hz] TH 7Y %84T\, 700 EOF—F #RELTH
Ho THHT—FERNT, BEEHHHELZEBR L,

K3 OB LSRR

EEE Re # PEN B
(EECEWIHE (B Wi BENRG—r | Pue—FHBR
SEE 38D 3 FiE) '
Case-F1 ' . H=Ew (C)
(0.191{m/s]) ’ 1 = 26[mm]
2,000 0.481 =
Case-F2 (0.05[m/s]) (0.104[m/s]) RA¥ (B2) P(Iff?%]
K4 IRHEOBREME
HH A
JEER x -y -z EREIER
AvabyE 1170 X 400 x 80X
i 5 1.0 [mm]} ~ 2.0 [mm]
Ayv=ig  |§ W 1.0 [mm)
k 1.0 [mam] R
Al EEE ¢ Laufer DER? LB LN FHESH
. HEE | B
HERRA g EHEE
BE BEL
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o -;g;,%

o
G

® Laufer

0 01 02 03 04. 05
(4D,
(32 FEEAOQKEESA (CGEEESLEN D O ERE)
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h wf2 s o

(A=l Ax=2[mm] (FuT—F e [mm)
Ay=1[mm]
Zlz=1[mm]

B33 FEAvVal

®
80
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4. Jigy/ sy —rOEBE
4. 1 WY —>OREF

(1) #22H (Case-Fl1, Pattern-C) Q& .
M 4.1 D)ICAERILEEBCHE S hizalfcEf. X 4.1 Q)REFENY bV
i, X 4.1Q)KEEERONEFHRMETT. K41 QBIURX41@)25, BE
ERITERE O HOEE B8 LT, BEE L N0 7 1T —F ORHE_LICEZR
LTWBBFBAD 5, 4125, (LR7DE—Y OTGERTEERAEHABEZEL
THLEBREIERIN TS, £k, K41 3)D5RRETETRRS Ll (BEREL
WHH) OFRLKE7LE—F OEROBEH TCEREEAREMNE LTS, TDZL
&, 41 O)OWELEER T, SEEP L RN T A2HEE LAOER7DE—F DE
BIZBIEL, BELTWBZEE—HLTW3, X512, K41 QDHHERY MIVE
L 41 (HOHELER L OLED S, HEBRIILR 70 E—F ORIEIZ#2eE,
HlloFEFBETOE—S OFIED 5 FRANC T, MEEEI LTWARTHI-BL

Tnb, o

(2) {fmFE (Case-F2, Pattern-B2) DIFE

X 4.2 )ICEIEUERERTE S W IS LEE, X 4.2 Q)ICREFEEWENDS bva
fiv X42 GCHEREFROKEEFERETRT. M42QBIUR42Q3)D 5. @IF
R, A (BEREEEAA) o7y o E—2icHRed AR7ee—-2ic X
> TRSNZRA0— PO EBZHEN TN RFBERD 5. K 4.2 (DO REMEEERIZL
AT, HTREROF PR EERO RS FA~OHD ) ABETREN. £k, K42
IR TR R FEE B (RS L) OFLH T 2 E—% OEROEWET
FEEEHHBEL TS, 2O &iE, K42 )OnGLEE T, KEE»P ST T
BZH AP LAOFLHE T E—FOHFHRICEEL, HELTWBZL—BLTWS,

(3) RME (Case-F3, Pattern-Bl) OIFH&

X 4.3 ) HEAERTHE LW TEEES, X 4.3 Q)ICRENSEERD v
iy X 43 Q) HEERORNEEHRERER T, K43 QQBLTR 4335, U
REWRTH > T, Pattern-B2 DIFE XV EMEFREIPARE L (FHEEBREWV), &
EEETILEE < THANCEIT S . SR 7D E—& ICEHREIc, A o— Oz
BTN EFBAD 2. £, X 4.3 O)D S REVEFRD LA (BEE LA H)
OB 7O E—F PLHN-E CATERED LAINREZEHICHELTED. K43(1)
OE G LHEGE CREEP SR TARGISILR 7T oz 2 A TEER
GO LAREEICHETAZLL—BL TN,

2D & S BB R, WHRERIC X2 RhBOMRT 2 2R DERRIC
BHETETEH., ERERLHMET. H2WIRBUERHTEMT S FEI S — OHF
DARETH 2 Z L BRI WD, 5% FENRFES SO TRVEDOBEIREI DN
THRNTW 2k LT %, -
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4. 2 7—FRB\OEER B

Pattern-B1 QWM T, K43 MITRT L3I0, HEERH L TRER L OBLAHE
EBNWT, P—FROWEHPEBRER S L BB RICBWTERYN S, BERFI
BiF 37 —FRROBREIONWTHRT 3. X 44 107 —FRIBOEBE S =
BRORER LIBT3, o2 Uy I 440K U EBRSMEIE. Re=1000 OBE LHHET
MRUTNW3, TIT, BEMNT & L U= Re=2000 OERERIL, Al8bpve (3
Z74N) &b 20 HOWOEEEEEZRDEH LELOTHB, Tk, BUEHEH
5@ SNEROBIRRE K 44)ICTRT . BITEED SEHX h 2180 M iR
35[Hz] (St=0.84) TH V., KRERFERD 5 HH X hi=BEE B 4[Hz] (St=0.96)
T#Hdo. T StidStrovhal FTH b, LLTOESHICL 5,

st =%

CZTC, Dy IZEEEDOEETH D, 0.012m]|TH 3. U XEREOWEH EHEE

(0.05[m/s]) ZRT,

FEATRRIE R RICHEAT, BOBEEEEEE D UEDICEET 3 55, 1FIF—5
LTW3e SO EICLD FFEFIC L > THESHRBIC BT 2ERROS S 24>
AP ESE2ERETICLHPURETH D L3, Fh. Hiflilc BT, B
RPLHUBTSNBHE Y — L. ERBERICL D AMEh3FHE Y — > 2 hE
RTCELILPBRPoTHEY., BEBITIC X > THHEIMNY — I HERTEETH 2 &
DREBLIBLNT VD, 2T, AHLERBRLEZOSET cORNG %5l
N CE - THRTZ LItk BELSHEEEIMEYT 2 L CcEERREAEED 5
SORPEEE2 X YV BELRRBSE BV TEfiT 22 LB TCE2 LTS 3,
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AR ERAR R
ﬂxa!»lﬁﬂd__
IRSARERER ]
a_.,»‘J,ﬂ,
T vy s
ALRERRRE R
IARRSRRE R
IRARRS SO
SRRESERE N
THEAAR e
IS ARSR AR
: Tyt
Tresst e
IARSE TR
Flisaay
:f::
ﬁ THhanans

P S A,

T

AR RS RRRY

CEPEEIITETIEE e
EARRRRENRIRA RN,
MEERERIARRERRARERY!
SRR REARERE AR R
AR RARR R AR NE A
EREARARRIRSARRER
IREASARRNRARRERARY A
EEARRARARERREEARE L
2 ARSRESARERARRREAH

SEEEETTT At Yy e a sk

(2) WERFHEE~S bV

AR
g

]

(3)

v DOBEME

L —

L

5

~

C) @
000

(Pattern-

L

1H22]
(Case-Fi

1

.

4

.262)

=0

« B

33

ﬂy=

b

Re=2

b}

o 19 —
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(1) "R ER

mw NS

~ :...»?441
s

P

PERR R AR AR A RN I

RERAARARRREEAREIN

SR ARARERRASR AR

SRS RRERSRRERRAER
IS EARAERS SRR RREE]
IEARSARRERARSARRRRE]
EESSRRRRRARARRRERE!
IREAEARARRARARRERE
RERRAREESAUASRRARE]
AR SAARRARERREAREE!
(AR UESRARARIRER S
[SERSRARRRRRRRNRRARE

(2) FEEREEST PVE

T FRER
By

G

(3) By

v DB
481)

=0

47—
B

B2) &
=2000, y=5.33,

h Y

Hit (Pattern-
Re

fwm1al
(Case-F2

2

X 4
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(1) mrafLEit

+
§

i

FIPTE PR T Iy

EAS3RASEZEARARRENRY
CERERTIEEAI LI gy
[EAMIAREEEARARERARE
CEIYEETETITI N 1y
PSSR EA RS A RS RRE ]
IEEAEECRARRERRSREEE
EEAERRSAARERRARRNE
AR EERREREERERRERR!
RERRAARARASARERRE
[ARRSARERARRARRRREE

h

(2) BrMYEEEE RS MVE

FirrE
i
5

(3) WM

3 {5 (Pattern-Bl) DS ¥ — OFHRM
2000 33 591)

¥ 4

=0

B

A Y

-y:

~

Re=

Al

(Case-F3
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L

RS R (r=5.33, Re = 2000, B=0591)

(1) R OH

6
"~ RERER
I | ;‘ (Re=2000)
®al £, ¥ | mings
B B (Re=2000)
E - L)
e L, Q ad &
0y 2 *%¢ w
! . J & o 0 )
M )3 " - | x [ Y
0 1 2 3 4

FEL
(2) ERFERLE O

K44 [FEH (Patern-Bl) 12381 5 7 —FRIBOEBER IS
(Case-F3, Re=2000, vy =533, £=0.591)
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5. B o —%DBEE

5. 1 BiFRybREERE

X 5.1 ()2 H@)ICE S MEHRER (U) ombEEsAE Ry, K51 OIS
i (Patterm-C) OFE, K51 QiR (Pattern-B2) ORE. K 5.1 G)ZREMAE
(Pattern-Bl)} D& &R, B MFEEOEENRE U 13LA T ORI - TR L,

U'=-“z:(uT_U)2 , N=700

T T, USRI MRS, o RO REEZ R T,

(1) H2EFE (Case-Fl, Pattern-C) DS

X 5.1 ()55, BEREROPLE (ERa7) BEES we—X @R+ 58T
R ENII NS WA, BREROER= 7 OBR3E CIIRREEERKE L o T3,
$72, FOEH v —F OERTCHEEZENRM o TnH I b, i
F-Z OEBE T, THERN (BRER & ORAT) BT S 2DicElhEE£L.
e — 2 EROBRKRE OBER CHELBNHB BB LEBLILND, £k, £
EENRELHETLRVWRELENEEIND, LK vEe— 2% THREE
BIORMOEIFTL, BRESH L ETRER L DEAPREER TS EEZ LIS, o
T, EEBREFETIE, ZOFEBTHRVEEEHRAE U2 EERS S, i, TR
A7 v e— BRI T A BELHIIRL o TWER, K 41O HRIE
B b5 LI, TRIOENE Y vt —F BRI I ERER & KESRSES L
THEETA LD, HERLGCIHEELSRAELAHREERD S, —FH T, H7 =
EB—F OTHRATITREE» D OREERIEBR L TRY ., BIEH—REREZELTWS,
ZOZ e, SRS ue—2 O TFTHRATIIREOESBZHEMIITORATEY, 22
TOEEEHORBI/NEINEZELZENDS, 2D, ZOHE/F - CTHERTRE
i, Mo ee—2 08 ECORELRE &, (i vt~ ERTORESE
BTha,

(2) {RmPE (Case-F2, Pattern-B2) DiES

51 @b, K A200R LR EEHARICHE - THF RFELR BN 2o
TWBZ ERGhD, ZOERT, KREEREIRETREPERTLIFETHY., £
7o B42(VOMREMES THREAR EICRERIEEERRAORAZLEE, 2O
HERAETHRBREPERTHD Z L BH01 5, REEETEOERAE T4 Uzl
FHRFEEEHN TRICEESRA B, EHOER S oe—F OB CHRLSHBEEL
T, 7 e—2HFROBRKRE FHT 520, Sl ve—#0E#E (BiftRE X
BHWEOER) THRVWHEELSEPELTCWEEELZLND, &b, HAORAF S
T— X THMUOTEFEMIF CHRBELHORNVERSBEIND, ThDbOER
3, EEEREFEERE BES LS OEFEET L), EEREGEOHAIIZ. k
ROEFK 72— OEEBLCEEETNRGICBWTHWREELRBIRA U 5 AEE
HRHD, —F, TR EEER) OFKS ve—F0OERTHRBELEOE VIR
NEETHH, H42V)OFHEICESENO51D X 512, FTRORLK S vE—F 0%
FIRICIIFEER (REORE) BEELTWRY, ZOTRITEL 5 IEEEIT.
EEBHER, FEER AR e~ 2 ERTABCA A TRHEROEELH T
HollZELbRD, o T, ZOERIIEL LTEEERS EHTEY, ELIBREL
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BB 5 XEREE THORBEEFEBEI/INEVWEZZ LG, ZOHEINY— L Tl
R _EX, LB 2 E—F 0%ENSERB IO THRAOERENERER TO
BEZEITHD,

(3) 1ERAHE (Case-F3, Pattern-Bl) DS

@ 5132 5. KEEN & FEER L OFHRAE COWEEBITRE L, ZOFHHE
PEIOREZRHEAEILZ. K43 QOREESHHEOEE L IZE—KT3, . &
43 O OHBEER & ETRERIX, A ee—F HRTE L. RS 0T
DEEES LEBEHRL WS EFRSNE, FTOEB ae—20#BTIx. 3
BEL 7= WA (BEE & ORAW) LEBWROWEN & BATEHT B2, ToRE
BTRERFEEHPELTVD LEZLORDR, K 4A3DDOFHRILER» L5015
LR ETOERFE v e—F OF#ITIL, SETRIIFEYT RETRY), £t
LTEBERPFENL TV D, o T, 7 vt —% 0% CREELBITH,
FEFREGTOREEIINENLEFHENS, i, HEERZ, EUOEES
T—F OTHMUCEEEFNEFBIELTNAR, H 42 BLUR 43 OE» b,
Pattern-B1 > 523, Pattern-B2 DS HA_RTEE S v T —F BN LAESAE TOHE
IR, BEPTHITEATLRICAREINFT I LELbNS, fEoT, Z0Oft
ERTELIBELEBDORBIILEN IV LBFHREN S, Patem-Bl &
Pattern-B2 & CIEEZBHREASMITHLL THA0, BELBHREDENETRS &
Pattern-B2 D5 B IHEEENIRE W Z B Hh 3,

5. 2 ﬁﬁ@szwﬁﬁﬁﬁ

RAU—NBE s LiX, BTIORT L9 IC, BEART VINLVOBEEED Y b, &
IR L . DEEE ¢ 2330,
A, =bzxic

s=ld
EEAET VI NV A X BHBEET VI Sy LEEET v IV Qy0OfE LTHRTZ
EBTEB,
=0 _ _Lfou Ow ) 1(0w 0w
puaB Y
HERRT YA, 0EEELIX, UTOL5I2ERES,
A=

i
LIT nid 4y DBFRZ bATHD, BEEL L. DLTOBREFRRZHNTE
bivs,

?ﬁﬁkob\‘ﬂ:’c ﬁ‘ﬁ%%’:;}“ﬁﬁ@ &,

AT —ASREE s LIX, BARRLETHHENEREGBRNLORS 2 FSBAIC, %GD
EEHILOBEEZRLTVS, DFED, AV—ABEOLEEEY»RA - LIk T,
SAERRREEERAZENTES, REC L THREBRNERA - LIITETH
B3, REIIRZ METHB D, EHFAOIMEE LMMBLZ bRV, R T —/8
EOBEX. AAT—BTHDHED, SIRITNRMEELIRZIAZENTEL LD



JNC TN9400 2004-032

FRBH 5,

B 520 bEIC, FIRALEGRER & AT & Y RO T — VBB ST OFRIE
B2 gL T, HBNY —BioTmT,

(1) %55 (Case-F1, Pattern-C) D&

B 52Dz (Pattern-C) DOFPAITOVTRT, FAIRILER T, ﬁ%m&w
WPBEE & FHRO LRIOEFE v B—Z ICHB L%, TR EAFITRAS LN
LI T LT HFFPBRREEN TS, BEREOHOMLER S v Ee— X ICHRT S
ETORKBEERODERYRE, AV—VBEFAERDZLITL - T, ATHIEERE
FRARNOHBEE RD Z LR TE DB, B e—F OTHAITIX, TEREEREA
LRI RIEEERRA BT, ZOEERBERNT L » THIEDR S RE
IRTWBZ LBaghbd, £, BNFRICEBERAEFROB/ET 2L, TBE
WIVICEAT2ERBHE S FEL TN D, B S2ITRTROME NF — 0 L BT S
&, BEROBE. HBE/NIEORBPESZFEL TSI LRah5,

(2) {EMAI¥E (Case-F2, Pattern-B2) D&

B S2WIcimad (Pattern-B2) OBFITHWTRT, BES D b HEEN TIANS
BMRTWBHOBEZR5, 9 0EQHBS Y ENERESFENLDHE. BLAOERIE
DRI T ORBEL S, THFEESREORS. REERIS EEET & H
LCHEfTHFE 9 O BT BRI, oA RFER & e A U = X b CEEE i
CEREZFENICRTRAERENS. ZOFRAFRICREZ b ORFRS, 240
HERELTRATWALDEEZZIOND, ZOMRIZ, M230)TREShET —F
RiRORIZHZD, EHfHT 2E—F THRAO LAlOEREEFRE L EF R FRIICEE
208 (T—FROMW) BRLONAEN, ZHREREAK T ae—FRENGIIEELEYA
WBAEEICANFLTRELLZLOTHELELDND, £, THOERRK S ne—
ZOTHRCIIEERMMESIA 2V, ZoZ bbb, LAOEHE v —FE
B COREBEIZOWTHRALENRD B,

(3) {RIAPE (Case-F3, Pattern-Bl) DFH

B 5.203) iR M5E (Pattern-Bl) DIFHITOVTRT, REEFRI bHERMIR T M
HORTWAORLNE, “hix. B 5227 Lz Patiern-B2 D4 & FgI, KE
BFWHENCAE U AT /B, 2EA0MBE LTREZTWA D LEZ NS, EBIT,
E 23@)TRONET—FRiEBXONHMBERS, &Fee—FTHRENTEAR
- bHOTFTHEMRBZZENTESL, £, (LRI veEe—F O THRMATIE,
Pattern-B2 DIFAIZH_RTHEEREEE ETHENEEICREZI LB TE S,

5. 3 IEEF CFV SEmZERSS M ORHHES

ZuRA7ua—§E®E (CFV) B ToRICLoTEHRSRS,

CFY =V’ +w*
T, vBECGwRERFAIREERFH BFEWN) ORERTTHDB, ZOIE
Bk - T, SiHRICEBELRMENTO 2RELOBE ZHEBT 5 - LN T 5,



JNC TN9400 2004-032

(1) 8225 (Case-Fl, Pattern-C) NDHE&

[ 5.3(1)iZ 22 (Pattern-C) D34 DEREF CFV SEHE 22/ 44 O BE#ERB 2R T,
® 53MBLOE 52005, EMEHICH LTERICHEA LB SRS =
T—-FOBERICEHEL, JOHEFER TRV 2R () BEENDICBELTWS
BN, BERTHRAOKBILRE CIX, XEOHRFRTHRE LicmnER
BOBEIZASAMLTEY, BiELABRELES LTI RFRRBTE S,

(2) WA (Case-F2, Pattern-B2) O¥ES

530z fmm (Pattern-B2) DA OBREF CFV L{EE M AM OREMHES i
A, EREWICH UTREIKA LEKEERS, RBICEHRFRICAEE2E X,
THIZEA T ERTBE 5, HEEHRO LAlE . TRELRHR Y v&—# OFEICH
ST T, CFV OBWEIENEE SRS, ORI EEET & R EROER
k- T, REERESHITONEBRBIZALS 2®kERIZLBZEDOTHY . TRIOELH
7 E—F OFEIC - EIKE, ERERS, HBREETRB LGRS ee—4 28
BB, FEERERICBEAEINRERLTHENZ LI~ TALLEEEZLDN
B, £z, BT ne—F%R%E (An— ) CHOBER EEHFFER) L OoRBEir
BT CEE A ICRBELS B 5, 2F 9, il ee—ZickEh3d 2u—
HOTHMCHEEEN & AERETH L THER & DESVEF IR TVWEZ L
BErhd,

(8) {RMAIPE (Case-F2, Pattern-Bl1) DE4S

B 53@)CRmyE (Pattern-Bl) DiF& DBk CFV SEHEZEM 457 OIS 2R
T, E53Q)0E4E (Pattern-B2) [ZELLTRY ., FEERO LA L, TREKE 0
F—F OFEIZIR > FER T, CFV ORVVERSBE SIS, i, S ne—¥
#HRE (Ra— ) LHORER @WER) & OPEMENMT CHE S MICRRA
K HBHTBZ b, ZOMEND THRAICIIEESR L AERECH A ERER L
DOEREBEZFBIZ > TCWB I RGNS,

5. 4 [BRERREEZSE 440 ORI

(1) #42EH (Case-Fl, Pattern-C) DR

B SADIC{EZEHR (Case-F1, Pattern-C) DFHITH>WT, EHFRICEERBIHEIC
BT 5BRFEORE o (FBHFAIITEEICH LTEETH Y., BEICHE > THEERS
. EFGERFERT) OEMSHOBEHEREZRT,

FEHER E OBRICL > THEEROEAT, BEOMEPEVICERZBRABAS
EREh. #hsm i, 8 ue—20fEFES FTELTWS, £, &
EEROBEHSO THRATRE, KEFROER T/ RRIMROICERSh, &
HreEe—FOERCLEAUOEEETETAAE L THAETFRSNS, ZOBELS
id, FEENLFRELEZLOLBLON, BHEEHREIOITRERPICHFET S
W, MOPOLBEFDTCRIRERBEEREC TR I LRTFHRENS, T, L
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