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%83% 1 (61pin Bundle) - - - E.2-1-1
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2-2 Permeability O HE
a)$l 77 ] Permeabikity D i %€ |
I3 ¥ VIR DS FiPermeability DRI, H.22-1 IR & 3 161pin, 19pint 1Py

Y 7F % YRV EEDR T —F —F7F ¥ ¥ R0 2 RIS TV B, PSS
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Ly B, 2—F—%7F % 2 NVEICEHLTiE, X v ¥ o988k s EREIcER
LTWRWILPLER,a—F—F7F % R VEICH 2 BRI BRI 2 eV
HEE Th U /2B % B MPermeability & L TH—IZE 2 Twb, F 7o, SEFEREIC

L CHRMBMEREZREVHEE TR LERE—IC5 2 TVW5b, 85 fPerm
eability DEHBRE % TR T,

{61pin Bundle 5 M Permeability]
CHET T F Y RN
- FREEEBTERE Al=0.02978%10°(m?)
L VEES% S1=0.0087+0.01507 = 0.131109*10° (m?)
ALZ = A1/S1=0.227159
BRI —F—HTF v RN
ST HTETE A2 = 0.876672*10%(m?)
- VETERE S2 = (0.0087*0.01507*16)+(0.0087%0.00972*11)
=3.027948%10° (m?)
ALZ = A2/S2 = 0.289527
- R R
ALZ = 0.70996

[19pin Bundle &5 [ Permeability]
- RERF 7T X RN
ULREHTINAE Al=0.138729%10%(m?)
EVETERE S1 = 0.0151%0.02615 = 0.394865%10° (m?)
ALZ = A1/S1=0.351333 |
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BRI —F =T F v RN
BRI A2 =3.911627*107(m?)
& VBT RE S2 = (0.0151*0.0177%14)+(0.0151*0.02615%16)
=10.05962*10° (m’) |
ALZ = A2/S2= 0.388844
- R E R
ALZ = 0.530408
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MITH b AR I N TV B REY 75 v FVERLEA L, B AL, 2%
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AP=1 V2
2pC
= f; =7—2——Q-
LRk (B
C=fr= 02166 :
R% - (ELR)
£ 272,001yt 4 02166, 1
L= ”f—4 i)+ Row% (B
) y= log Re - log 290.65

. log 8304.01 - log 290.65 7
AQUAD AN 7— # BATH, MEHEROR % 2 R LSS bRE e
5.2-32% b BB ERBROR % Z N ERAQUADBIL B ORITEA LTV 5,

T2, BBLA/ VARIBHRORNLARORDOKAL T 5,

72.0 _0.2166
Rey, Reg.ls

log 72.0 - log Repe = log 0.2166- 0.18log Reyy
0.82log Reyp, = log 72.0 - log 0.2166
log Repy = 3.07521
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Rey = 1189.077

Rey, < 1189.077 e 720
- : Reb
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y= ~ log Re; - log 758.67
log 16729.17 - log 758.67

M2-33kh . ERROFLEKOXNLZIFIZE—TH5ELE ) T LPFBERWVL
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DRt AQUADATI CEIOR & L TR, EBRE TRICRT |
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Rep Reg.09738

log 74.45 - log Regyy = log 0.08358- 0.09738log Reyyr
0.09738log Reyr = log 74.45 - log 0.08858
log Repy = 3.24
Repy = 1737.8
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R EBROR % AQUADE I AL DORICEA L TWwb, o T2, BRULA / VA

ZEMON EEIRORNDIERET 5o
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log 102.9219 - log Rey = log 0.2735- 0.18log Repy
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v log R.eg - log 1543.98
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log 89.93 - log Reb;r = log 0.03612- 0.00995log Repr.
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AP =1 V2
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Rey (k)
_r _ 023133 : .
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§=tu Re V) Re0.18 V3 (;ﬁ%ﬁ-iﬁ)

. logRe; -log 173.85
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UD”tc‘:ﬁLﬁé’J"W)&ﬁ &35,
100.6904 _ 0.23133 23133
) Reb ' R 0. 18

log 100.6904 - log Reyy, = log 0.23133- 0.18log Reyy
0.82log Reyy = log 100.6904 - log 0.23133
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Rey, < 2000.0 f= Res
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bYE REEIEIL O E
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H B @ H
# R (DD EH B W _ -~ L AR
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Cp=(R es)'°‘15
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sTwl' |CD== — |cp=_10 (Q_o_) % 10.044 + _
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oL’ |Co=1 APf_l_.CD=;ELFETj, >=(xes) F1_1T”8
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d0:¥ V&, STSL ¥V ¥y ¥
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v v ‘ v Jtdo Y15,
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S000BMEIn % B & L idE X A0\, £ T S HEOAQUARNT T F M+ 185
BB B L IR 23- 1R L 2B O, (Re<100) %ELITRICHE LTRE
WO (100<Re<2000) D sT<sL' #BHTH I EICT S,

it\éﬁw%?wvuaEv,waﬂvawﬁﬁﬁmmmwm%W%aﬁﬂ

COe—F =T F VR VB 2 DA THEL TV A4, BARKEIERORE
TIREEY 75 ¥ > &V DPermeability® & & FRE L TEEERE KD, /S P&
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<AQUAANI7— % t«@ﬁﬁw?&?"t@* ">
Cp =1 APf 1

Epvz Nr
AP = 2pV*CpNr
[61pin Bundle]
Nr=5, Sr=174mm, do = 16.0 mm,

AP = 2pV2CpNT = 10pV2Cp

Bt
CD:_’&,(@_)"" - 61.208
Re \St Rer |
‘Rel=—-l
v
o s gy
Cp=-0I5_ - 021825
(Reaf?  (Rer)?

¥

Rez = (S_T“\;‘_Ol‘i = Rez X (S?‘?“’) = Re; x0.291

{E L. FEFH[Permeability® FEITET & 9 KERT2LENFDH D,

AP = CDPV2 '
Permeability Vaqua; AQUA T D
V = Permeability X Vaqua V REBERATORE

AP = (Permeability® x Cp) gV

61pin Bundle PI#5#H 7' F * > % JV O Permeability=0.10896
% .‘ﬁ @ i’ . '

Cp =10 (Q )‘-5 _ 61.208 x 0.10896” _ 0 72668

Rejy \St " Rey Rer | Re £1148.15
= 3 oy
Cp=_075_ - 021825 x 0.10896” _ 000259
(Rez)? (Rer )2 (Re;)’? Re=1148.15

Ji%@'l/'f S VABRBBROR LEARORNOT AL LT 5,

0. 72668 - 0.00259
Reg Rej-?

log 0.72668 - log Re =log 0.00259 - 0.2 log Re
0.8 log Re =log 0.72668 - log 0.00259
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log Re =3.06

Re =1148.15
BRI E VA4 / VW ABOAAERKE K.2-38ICR Y,
[19pin Bundle]
Nt =35, S7=30.2 mm, dy=25.0mm,

AP = 2pV*CpNr = 10pV*Cp

> =m(gg)”’ = 57.947
Rey \Sr Reg
Re; = dC_V.
Y
L

Cp=-_075_ _ 0.26843
(RC )0 .2 (RC )D .2

RCZ = M = RB; X (Siqg-)- = Rel x0.3579
v Le

61pin Bundle & F#EIC . PEEH 7'F v ¥ 2 VO EH M Pemmeability 2 ZET % &
TRICART & 9 2B AMOBEEREOXFRDLNS,
19pin Bundle @ Permeability=0,23807

B ¢
Cp=T0 (do)l 6 _ 57.947 x 0.23807% _ 328428
Re; \St Rei Rei , Re =812.83
E[ .‘!i: @ﬂ )
Cp=_075 . 026843 x 0.23807* _ 0.01521
(Re)™2 (Re: )2 (Rex)"? Re 2812.83

BBV A/ VAHBBRON LERLORDRTFL LT,

3.28428 _ 0.01521
Re Reo.z

log 3.28428 - log Re =1og 0.01521 - 0.2 log Re
0.8 log Re =1og 3.28428 - log 0.01521
log Re =2.92

| Re =812.83 _
BEAHE VA NV AHKOHEBR 2 M.2-391 R T,
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< Nomenclature > _
A Axial average flow area
Ar Projected area of wire subchannel
~Cf Friction factor constant
D Rod diameter
De Equivalent hydrautic diameter
Dw Wire diameter
f Darcy fliction factor
H Wire lead length
L  Axiallength
m Reynolds numer exponent,
1.0 for the laminar region, 0.18 for the turbulent region
N Number of each kind of subchannnel in the bundle
Nr Number of pins in the bundle
P Rod pitch
AP Pressure drop
Pw Subchannel wetted perimeter
Re Reinolds number
W Edge pitch parameter defined as (D+gap between rod and bundle
wall)
Wd Wire drag constant
Ws Wire sweeping constant
- X Flow split parameter
8 Angle which the wire makes with respect to vertical axis

¥ Intermittency factor

bt



PNC ZN9440 94-021

24 EREXOHE
%ﬁ%ﬁ@%ﬁ%&W%ﬁﬁ%fvwxb?&%v%?»%ﬁyﬂyFw%\§y
INE, PEETEREICER,
@E AT FVE |
EVNY FAOT—< VA LT 7 F v —ORERASREED L L. WY 77
¥ VANVREBARTI—F—FTF YV RANRO 221G TWAE, T2, B—F—
BB L CIRRBREE & AR, REMLERRBL TR oAy Va it
:&ofwéoW%&7%%7%»%&%@&&3—%4&7%&V$W%®xyv
2L % 24110, 61,19Y ¥ RROEFHOSEIEE 242K T L) Y TH B,
¥ 72, € VAROEHE T MBI T E L7z
1.SUS 316 -
® O kgm’] AQUAT—FOF T a v iEH
e 2 0keK] AQUAT—-FDF 7 a2
BRI [(W/mK) AQUAT — FOF 7Y 5 v B4

2.NiCr
% [kgm’ p =8670.0
% B [IkgK] G = 0.444
FREER [W/mK] A =174

3.MgO
% JE [kg/m'] p =3514.890%(-0.14517*T)
o 8% [I/keK] Cp = 1057.188*(0.37284*T)+(-0.0001 1465%T%)
BAREER (W/mK] A '=51.156+(-0.12636*T)+(é.000119*?) |
+(-3.6277E-8*T%) o

-4.Cu

% E kgm'] p = 8917.735%(-0.5437T¥T)+(3.9234E4*T%)
| +(-3.65736E-T*T°)

o Bk [IkeK] Cp = 380.756%(0.13933*T)+(-2.10971E-5*T")
SA{REER [W/mK] A = 401.215+(-0.05087*T)+(-1.38486E-5*T")

(BY7 v IE
Ty IV TEAEE E L, BARIC3SE L TWA, WHEIR@OSUS36L Fik
THb, |
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(CyRMHEFEE Rk
FHETEREEPAREEL L, ﬁiﬂ‘uu 4 53E| lxcws My riﬁa‘&i(a)@ SUS316 &

F#TH 5,

(d)Heat Transfer (19pin, 61pin Bundle F§ D T v /VE) :
. Heat Transfer i EA#E:E & LIEHIIC 358 LTv 3, WML () SUS316& Eil
BTH 5, ,' I |
61pin, 19pin Bundle 2 L ZNAER 1 SHB 2 0BT o h, BEVREZL DAY H—
RN=7Er Ry a2 LTWh, F0D72%, 19pin & 61pin Bundle [ DEYEEIT
BEOBROA Y VA TEI b, 1202y Vo b HEOA Y ¥ 2 L OFTH
{IEL-’&B:& 9 %Afﬁ‘&t‘,f {Bo TOLEEFEELZLTRWITRAVWI L, B2 B
AT ERERREET 254, SMIOUTE ARING X v ¥ 2 OESITE%R
> Th LVHERETZHEOTEIAMN TR LRTAERIT2nE W) 2L Th 5,
ZOPEEF B0, 4HIE AQUARTF— 4 DRODFRIC & DT BT
VW%, 61pin Bundle & 19pin Bundle] DIRMER OFFIL % K.24-3 R UK. 2-4-11TR T
M. FRIUYAES v - EOREERKROBREIL
Nu = 5.0 + 0.25 Pe* , De = 5.8613e-3(61pin)
| De = 13.6110e-3 (19pin)
ELTW3,
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2-5 Bire TN

2-1~24THE LT & 72 i BIIEHT, Permeability % # #. A& b ¥ TER.2-5C /R T HEITE
vab.% %{/Eﬁ\z L/f:-o '

0.5 BT N—E

_ B _ Permeability
BTV g | @rm | sem | EA
model-A O — O | Type-1
model-B O O O Type-1
model-C O — O Type-2
model-D O — O Type-3

B Ay Va2 S EERERORRRAL TS,

3. EE&H |
BT X v ¥ 2 HHDSHIER 1,2 & b CA—Th 5,
BHE A S TRICRT

BB A Tx—y—z FHNNEER
AvyaqEl L HE L (6lpin) 23X5X26
$EIR 2 (19pin)  15X5X26
BERIRESEE  Implisit(SIMPLEST)
B LA 7Y 2 v EEERIERX - - - Upwind
IHRNVF—FESK - - - Uﬁwmd
EMABEE R &M | Free Slip
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4. Bixror— A
%@@@ﬁ?ﬁﬁ%?»@%ﬁﬁ%%ﬁbétb@?lbﬁﬁttf\?&4@%
15 & % - 72CCTL-CERIABRFAQUARERIEHT & 7] LRER 7 — 2 (ST-02,04,16,170 4
F—R) EEFTTVREER S - AL LTERL TV,

HREY — 2% R A-UTTRT, |

= pes

= — a—

SrgR s % EEHRHE ) #A4ERE (/min) #E5HEATRE (T)

L{61pin) | H(19pin) | L(B1pin} | H(19pin) | BITEHENEE | L(61pin) | H(19pin)
ST-02 | 10.6923 | 39.8285 | 8.0574 | 21.8936 0.0 250.0 250.0
ST-04 | 21.0925 | 39.0213 | 8.7562 | 22.8795| 0.0 250.0 250.0
ST-16 | 51.9683 0.0 |26.3270 | 27.6270 0.0 251.801 | 251.857
ST-17 }48.2878| 0.0 |257070|26.0930 | 98760 | 257.020 | 257.221

MEHEG I A LREL2500CTH 5,
BERHT 7 — A K A2ITRT
= A0 B — A

B — A R — A BAFE7 N wE
ST-02A ST-02 model-A VT 7 LAy —2A
ST-04A ST-04 model-A V77l v ARIr—2X
. ST-04B ST-04 model-B EHMREEROURER D
ST-04C ST-04 model-C | HiPermeabilityDEhE% BA
ST-04D ST-04 model-D . [ HHPerneabilityD¥E%E R 5
- 8T-16A ST-16 model-A V727 LV AS—2A
ST-16C ST-16 - model-C | FHifPerneabilityDZh R R A
ST-16D ST-16 model-D | MPermeabilityDERE K5
ST-17A ST-17 modelA  [UT77LVALF—R

réé BER A — AST-04, ST-1612 2> THEZRF EIREHEIIO%N R K& U )7 [HPermeabilit
yOHBIEDENIC L AR LR T B DI €7 Vmodel-A,B,C,D IT X 5T %
EREL T3,
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5. BTHR .

AR OBAT BT ENRRER CLURB I b BER L FOBE—%KT 5
PEREET A E L, BHFAREET R UPermeabiliy DY RER L2 LD 2 0ICH
%o ’

)FEATE 7 )V model-AlC & 2 BT

model-A - & B BHEMER L SBMER U, LB O/-HF 4 EECEM LI LB TL
T AfFEATE TV (model-l) ZH BRI ET R LN - HRIFEICBITS
BE - HESA SOV T, H.5-a1~H5-a-1410R T, - |

&% — 2 D19pin BundleDIRESAIE, EFER AT H— FN=—T¥ Y Xy Y afpdl
2B Iho REEIER. IE!%%‘-*JV (model-1) IH_TEREE & ¢ éik LTBEBY,
61pin Bundle D IRBES7 i 19pinfll 2> S HI# S 15 & -2 (case ST-02) IZBWTIEEHE
BAER L - R CEREL D DE D ICEHET 2EEICH 525, 19l SHH IR
B —2 (case ST-04,16,17) =BV Tid, case ST-04DRBUERFRCETE Sl L
TV 2D E B THREE LR, TR TEREL X {~HLTWwA, |

¥ 72, 61pin Bunndle DR EEST DARIC 2V TIRIBET V(model-1) H_TEI —
REBNY FAERTEEE L %Y, case ST-04019pin S E VW EF TIRE AR I
BCEDICEMET AEMICH 21 E30REREL L {—FH LT,

PG 12 W T IR M A%19pin,61pin Bundle & H /37 FADF+ T A K
ADOFIRDEVDP 6 IE-'E:T"JI/ WHARTAEEoTWD, F/z, 6lpin Bundlg@iﬁji
IR IEE 7 IS R CIRE A R EAE T/ Y FVRRE 5 v N8RS OREE
R E L 7 D BAFRFRE (B2 L b, B MPermeability DFLE % IS & EL

T F—HTF X VRVCHEE LI Db, S FVRROFRIEL T v
%ﬁﬁ@ﬁﬁuﬁ<t%@mmtatoE%?wamﬁwmowa6$ﬁ%§Téo
DYE 75 P B HEHT,#E I Permeability DEI R . |

B EIEYL R UPermeability DRI R £ B 5 HHEB R ORMET LS - FRUFE
BV B IREE - S & R.5b1~BL5b-8ITTRT .

case ST-04,1612 BT, FFEMEHETLE ME )7 MPermeability DX = B 2 #if =
Bk oo, MAMEEICHSTEEOIS v, BFARECETEEE25X
PR TR B ESF IR L AL BERE X 2o 7,



PNC ZN8440 94-021

6. T

CCTL-CFREED 7 A MEW R b, 61pin Bundlefll DBESFAICDO VT, x-y#f
DAY Y 238 EA—TH5 b EboTSENRTET NV EUMELL /- L8
VI AR SBREFVOBRTAE RERE L, CORRZHEREICT S & &b I
EJJ:JtJiEjJ’ILl],Permeabilityi‘r“'}= DRELRDEHEBI R, COBERPEIGRICEELYS
ABODPEHERT B, |

6-1 IRATRG

SEATE 7 W idmodel- A B H L, EHAPermeability % 20%,40% N & ¥ 727 — A L #
| HRRENER R HE S A0 b O ER, EICHFPermeabilityl2 DV T B IHEF VD
b DICEE LIy — ADFHE R Ry — AST-04% ) 77 LY AF — Rk LTERL
7o AEOBIFEFNEIHEFNEDNY FARCETAREREVEARE 325
iTbohs,

DAy ¥ aipE

X-Ylﬂf@@ﬂ v ¥ a5 Iic oW TIRIBE T IVIL61pin BundlefBED R & H— Fv—
TEY Ay Y2 FEl070, 19pin Bundefl3EBAZRAS F—FN—T ¥V Ay a
SEELTVE, TRITH LT, $HEOE T Vid61pin,19pin Bundle T FIR 1, 2 125
HLTOBADTNY FLE bERAAY H— FA—TEVR y ¥ af8lE LTH
Bo Tio, WHEDA v ¥ a S EIXIHEF VCRBER LN O RLIHET 5 5%
K22 TWADIX LT, 4EDEFVERERNFT L VOBERICHET A Ay Y asy
HichoTHY . HEIESSHDEFVOFELBRH I VEE Lo TVd, F
R Uy AAOSERICOVTIRIBEF VY FLOBHFAS S RAL T L BHRITR
o TWBDIE LTSEDEFMINY FVEE ZHR) SAOERL 20Ty
%
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2) B BT
WET I & b RSB, I —F —H 7 F + ¥ A VK LCHERRBER 52T
VAR, BhAREBIEARLEELTwS, ZREPRDEBEROR 2 E.6-1210,
BREHEE VA VAHEOHBAR 2 K.6-1-1~6-1-6127R7F o
3)§hJ7TE] - 277 M Permeability . - .
HEFNVTIE, FL£D/NY FNEATEAGMH - %ﬁr'ﬁJPennéabﬂity%ﬁz’E LCwizt
O, BELER, 2 —F—FTFx VAV HH A v 3 2. DPermeabilityds L b —hE
THotzdS SEDEFIVCIRENAY FLVESHBLBLRTI—F—F7F ¥ %
MO 2 I TREL TWA, &4 DPermeability X FPorosity & 3£.6-1-3127R§ o
INLD3DODENDN, £EHHPermeabdility, 8 J5 [7] D §t BhHEIL & UtPermeability t- &

H Lf:%;f‘ﬁ' %%jﬁo

FTFr RN HEF N AEOEFN
f,=13.0 Re < 422.5 = _.7;0 Re < 1189.08
= fr= 2.;1?4  Re>4223 fr= 9&%,% Re > 1189.08
61 Re Re™
3 :
- fL= 73.0 Re < 422.5 fL= %@. Re < 1737.80
FAY =2 ) e e : o
- =~ 2.09 = 0.08858
% fr=fgg Re>42s fr= Q088  Re> 175740
W )
‘ f = 1}3.0 Re < 422.5 fiL= %ﬂ Re < 1383.25
0 — -j-.__. (+] (+
fr=428  Re»>4225 fr=02733  Re> 1383.25
Reg_45 Reo.is
=20 Re<q2 | =278 Res 2013.59
3| (] (]
Puz fr=-239 Re>677.2 #r=02733  Re>2013.59
19 Re% Re8
1< . . :
> fi = S_I‘iﬁ Re < 6772 f= 8‘1‘{-93 Re < 2691.54
73 )] e 2
v Rz fr=-246 Re>6772 fr= 0-%30%},35 Re > 2691.54
e _ Re™ Re™ )
W
f,=1020 Rc<6772 £ 1012-69 Re < 1651.96
- ,:,_ — Re &
fr= 2.;123 Re > 677.2 fr= 0-2%113 . Re>1651.96.
Re Re™ :
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5= 5N ' AEDETIV
TR

ALY ALY ALZ AL ALX ALY ALZ AL
61 :
¥ FAIER : 0.10896 [0.10896 | 0.22716 0.22716
A 0.469100.46910{0.27201 |0,24916
v )
)1{: B&&a—F— 0.32930(0.3293010.28953 | 0. 28953
19 :
v PIER 0.23806 | 0.23806 [ 0.35133 |0.35133
< _
AN 0.52206 [ 0.52206 | 0,42685 | 0. 36282
v | .
E EBga —F — 0.45454 | 0.45454 | 0.38884 | 0.38884
]

AT — X % 3K.6-14177R T,
F6-14 EFr—A—8

BT — A ARy -2 | BWETNV ' i
Y77V YRy =2

ST-04A

25 MPermeability® 20% N &g/~ —
ST-04A-P1 | : 6

ST-044-P2 ST-04 node!-A ";"ﬁﬁpemea?i bity# 49%%731131:37*;1;—
ST-04A-F1 %g@@ﬁxﬁﬁﬁ@ﬁ% HEF NV ORICEE

| [ AR U B S APemmeabi i ty, Po
SO | rosityd [RE FA D b DICEE Lz b &

CD4 r— A X D, FH M Permeabilityll & A EFFEDEADTNOERE & 8 F T
BEHL N UPermeability XN R % FEFE T 5,
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6-2 AT RS |
FEE R OIS BT BIRE - RESHICE D B4 DHRERRT 2,
ABEFHEORDFENOZNR

%ﬁ%iﬁ'*%Kﬁﬁ%ﬁﬁ'ﬁﬁﬁﬁ%@ﬂ%ﬂ*@@%MKﬁTo
FEFHOTFESAT IOV TIE, ZHAPermeability 2 20%,40%EME €5 Z LIC L
B BoTWADYFSAFHFRARECIIFEALEEEZBIIZL TRV, T/,
BEHEOBEDBENT OV TiL, FEHMPermeabilityZ KE( THZ LI X VIRESHD
OERAFICHBEHICL > TN LE-ZREZETTIT2HERICH 5205, SHEHOY —
2 (ST-04) KBWTIEA S RPRHBENL P o720
b) & 77 [ It B 5 47T - Permeabilitymiﬁ%

ZEEER 0 - RGN BT BIRE - AN EHN.6-20-1~F.6-2-b-41TR T,
SEDEFTEF NV (model-A) L IBEITETFN EDEFITHERVRELEboZERLE
LTy 2 v ¥ =S80 B QM H I FREIER & 851 - B MPermeability DIRE
DENDEZ SNDH, SHEOF — A BV TEF MPermeabiliy D RIZIF L A XL
W EBRDERP LA B, LA L. 85 MRENESR U85 H]Permeability, Porosity
DIBAL, B.62b1~H.62b-4% BTHPD &S o, BESREME K S 2 HY
=52 Tw3, 6lpin BundleDiRE - MESHERS & iﬁffﬁlﬁgﬁ?&ﬁ@& IHEF
MIZZEE L2y —~ A (ST-04A-F1) HEIFROMENETERY, ThilfEoTE—
JREFEBL Ro TV B OIS 5, Tz, HHRDOFEIIEST, Permeability z [B€ 7 )V
DHDIITERE L7=7 — AT, Pennéabilityvbi‘u T7VVATr—ZAL ) SATYTF v
VANTREL, BB - a—F =% T7F ¥ A NTASLL o TnE2D, AT 75
YU RNEEETARENY 77 LY A= RACHARTEL o TWh, ZD®,
Y FVHRREOREFECZY ., T v NGB EWERR TORERY 77 VYA —A
IY LB EoTYD, |

IR OERES L. AEOEFNEIAEFVORE - KR OB, EHEPer
mmww®%“mﬁaAE&Hfn%ﬁﬁﬁ@ﬁﬁ&@%ﬁmhmmmmmﬁﬁbﬁm
BRECPBLTWAZ EFERTE 2,
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6-3 T L&D _

SEDEFTHERP S, SEOBITEFNVEIHEFIVORE - KESAOENE, BF
FlPermeability B2 1% & Ao £ T I H IR BMEHL R OB FlPermeability D315
DBOHFRECHBL T EFHRBTEZ, Lo L, HHHOREIE R FPermea
WW%E%?Wmﬁwﬁﬁﬁbt&“ZKﬁwT%E%?W@%ﬁ%ﬁt;(eﬁb
Tw%&uwi&moCw%%u%ﬁmfwv;ﬁﬁwﬁmﬁeﬁzaﬁg@§&3+
MUY AAABROENCE A2 0A 70— DREFAXLEHLTVWL EEbN S,

(F1.6-3-1,6-3-2 4 FHER L3R - HREFEOTREN Y PV ERT, )
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7. 5

AEW&LL%ﬁ%fWLﬁﬁéﬁﬁﬁ%ﬁ‘mﬁﬁﬁ&Uﬁﬁ@ﬂE(ﬁE#@
BETHEALL-RESH) 2 EARY. ERERE LCEBLTVUA LEILN,
SR E LTHEECEWFHEDZHEOZ L 2R TE L, 7o, BEHFEMENERE
J3[APermeability {2 DV T i, EHERESHAERRIC S CEECME VDR
Eﬁﬁ&UEﬁWWﬁLkﬁfém HIEEITNE o7,

IS DRSS, REFICHERT BN E TV ABEIB BT O &K, W
RmmmmuomTWWHm(iﬁwzva%ﬁKML\W%%7%¥V$Wt
Bl a—F—H7F v VRVIKEL 2OGTTRDB) 2HWIET NV
(modelC) 2FHTAHTLIZT S,

¥ 72, 61pin Bundle@?ﬁﬁﬁfﬁ#ilﬁ%?lv E AT, x-yBIED A 9 ¥ 2 78 H R —
CHBILEb LT ) OREERE L, ©OEREHFAOKEIESR, /5 3
FEUF 4 —DBREDERHD I VTP olz, SHBEAVEREAQUAZ—FIZLS
HAEHBREBETPEIUTOLICI DO S,

DAYV 2] — AFH—FN—TEV Ay Va8l

QT E OWBIESL. Permeability — PIERY 7F ¥ ¥ ANV AR T T —F—

FTFXVANVCHELTANT 5, |

(ﬁ%ﬁﬁﬁ%ﬁﬁﬁwmmmmMrw@Emmé<\Rmmwwmomfﬁ'

Ay aSERORBISHE Lz 0% Hv, REERICOWTHEHAWE
Whn LT 5, :
ﬁ\%ﬁﬂ@ﬁﬁﬁﬁﬁ%ﬁ&LT\MH@GEMHM?XRE%@ﬁ%ﬁM%O
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[1] FH E— o [EREEEBOFELMEHEERES SRS (CCTL-CFREER)
— % 3% REREIT(1)—] , PNC ZN9410 94-119

[2] S.K.Cheng and N.E.Todreas, " Hydrodinamic Models and Correlations for Bare and

Wire-wrapped Hexagonal Rod Bundle Friction Factors, Subchannel Friction Factors

and Mixing Parameters " , Nuclear Engineering and Design, Vol.92 (1986) pp.227-251



;/—— %=1~23(8.7) {mm)

3 4 _ ‘
Y 1|23 {4a]s |67 |8 |[elw|ln
(15. 1| (15. 1| (15. 1] (15. D15, |15 1 as.nfas.nf

{mm)
{mm) 5 (15.07)
6 (17.7) 4. (15.07)
3 (15.07)
5 (26.15) o
2 (15.07)
i i (9.72)
4 (26.15) 4 1 @72
PIE AR YT
<4H¥% 1 6lpin Bundle>
3 (26.15) 3
2 (26.15)
107.7

X 5. 1015 Dj5.1)

B2-1-1 CCTL-CFREERE (0N FAVER)  AQUAX v ¥ 2 578IH

120-¥6 0F76NZ ONd



7/7 ¥=1~15(8.7) (mm)

?‘112|3|4 5]6|7|8]a}0]n]i2|13}1a]1s

X (15. (15 |15, D] (15. D} (15. 1){(15. D15, 1)[(15, 1)|(15. {15, 1| (15. 1) (mm)

K.2-1-2 CCTL-CFREEBE (FHET-ERMERLE) AQUAX Y Y a4El

' (mm)
™ <$E# 2 19pin Bundle> 5 (5.0
6 (17.7) 4 (15.07)
3 (15.07)
5 (26.15) -
2 (15.07)
1 8.72)
4 {26.15) - e
<4H3% 1 61pin Bundle> YT
3 (26.15)
2 {26.15)
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120-¥6 OVP6NZ ONd
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(170 0mm)
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SR (5 0 Omm)

4(1401
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| A aosr
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$ HOESR
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= 24( 90}
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B 20
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N _
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Aé fiEm4SHR YT
' <4Hi% 1 61pin Bundle> -
<|BEFI>

Permeabi | ity (61pin)=0. 22716
: S ) 0.27201
- Permeabi | i ty(61pin)=0. 28953— "

| Pormeability(19pin)=0.35133 . |
. | ) 0.42685
Permeabi | i ty (19pin)=0. 38884—"
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wipe  Glpin POLE =0.10896
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% Blpin PEB= 0.07375
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: 4 6lpin BB+ 3—F—=0.37126
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