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Experimental Test Results of Multi-channel Test Rig
of T; Test Section
III. Test Results in Helium Gas Conditions Heated to 1000°C

Ryutaro HINO, Kazuyuki TAKASE, Soh MARUYAMA+
and Yoshiaki MIYAMOTO

Department of High Temperature Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-~-gun, Ibaraki-ken

(Received February 2, 1990)

Experimental studies on thermal and hydraulic performance of a fuel
column have been performed with the multi-channel test rig of the fuel
stack test section (T;_y) installed in the helium engineering demonstra-
tion loop (HENDEL).

Present report showed experimental results and numerical analysis
obtained by a high temperature test that helium gas was heated up to
1000°C, using 12 simulated fuel rods im T;_yq. Under the conditions of
uniform heating of 12 simulated fuel rods installed in the fuel block,
it was found that a flow rate distribution of helium gas in 12 fuel
channels was almost uniform, radiant heat from the fuel rod was increased
with surface temperatures of the fuel rod more tham 20% in laminar flow
region, and average heat transfer coefficients agreed with the correla-
tion obtained by the single-channel test rig. On the other hand, the
temperature distribution in the horizontal cross section of the fuel
block with power distributions of 12 fuel rods was calculated with a
three dimensional thermal analysis code, and the temperature difference

was found to be small,

+ Department of HTTR Project, Oarai Research Establishment
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L1 HRO®E

AXREFHHER (RPF) TR, ~ V9 A X128 MM E+5FHEBA R4 (Very High
Temperature Gas-cooled Reactor ; VHTR)DRMMEROHE Y LZORELEENE LTS
BIT#ABRMAFELF (High Temperature Engineering Test Reactor ; HTTR) OB A# DT
mémoﬁE@ﬁ@%ﬁ@Eﬁ4M%®«UvAﬁx%%mCifﬁﬁé%éctéaﬁtuam,
B R URLHEOFBOIHICEREESLE T TR LMREHADS B, RS0 EF -4
BHBELENTVS, 22T, BROKB~NY AR V-7 [KEREBRBE TSRV -7
(Helium Engineering Demonstration Loop ; HENDEL)| ic#EHER % » 7 ZIFARE
(T) 2H%BL, HTTROEEEA LELSESERKO b & TREHE O MITBRHE % £
TARREEDTE T,

T, RBEHI, BEEHF+ VANV I EZE2ER L1 F+ YANVEREBEBEBEE 1 7 5 4 %88
BLAZF v YALVEBREB» OBREN TS, 1 F+ V2 AEBEEBIEL, BT+ 2
NOERFEBHEEORMLER, FIHERHES ORESRELENEL, BF + YA ERE
BIREHE D 5 A DEBFEEH LB LEENE LTS, 2T T, BEMEL 75 441,
NAGROEH T oy FAICREELSEE L 228K T oy 7 2RMAER, TOLTicERMOH
BERE 7oy 7ABBLLBDAN S, Fig. 1.1 CERBEGORELRT, MEHE 3RS
Toy 7 KD ShicBMELICERISh, BEMTH 2~ v L8 2 FREFL S REEORKR %
TRELESOMMEND, BEBHF » A& T, BREAEMEED OHE S 3RERE
W

£F ¢ VALVEREE TR, EMERUHEOABRORS T 0 v 7 I 12EOMEALEEY,
FNFNRBIRABFAOEBEMERELEA L T3, Lih-T, REAOMBBEF + 20
HEFICRBE SN BRRTH Y, TOEMEDHEICOVTRHIBEALERHETHS, ZL T,
BB ERKHHTEAIRET /00, 49, RROBEREEHIEE—R LT~ Y vAY
ZAEHTBOCETMHST 2DEARLERL, B7oy JREESRN, ~V Y25 A0HKERE
5, BEEREER~n® D,

T, BRRE L TORFEE L DFRITIRRT 520, REDOHEBMRMEDI D 1 KO
BRAEZ(LSELEE FRENHAER) &, R8T oy 7 FERARICI2ARDO BRI O M
REBHE RS (BHHAER) KoV TERAERKL, REMNREoZmBESH, BH
7oy s RBEAE, RERIEE~LD SO 2oL s RBEHO~Y v A8 2 B 750
CTT, PRIABRESETHS, L soFRIARTHONL 7~ 2 RUERIZ, HTTREAMER
— FOREEICAVW O, TOFHMHXR (7)) KRESh TV 3,

Zhon—MODBRFARICL D, MEMEN S LB 3EARNLEMKEMSHLIORT AT &
WTEL, 0%, COERKEBERLTANNVVLAFRAZI000CITREILIGERAREE
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ML, BEHARD 5 AHNORBMHEE—c LBa &, BAMKICE(LS ¥ TRBMEAS 5 L1
DRI AR LB S0ERFRSSE 2B~ -, FERTEONLT—IRUERIL, HTTR
DERLEER 7 — 5 RUERE LTHEAS AT 3,

AHTI, 27+ v A VRRBEEOHE & RRIE, KB 7— s OBEHE L AREN, LU
ITHARHA D 5 A ORBI T EE—I LA LERR TS # B8 OSRRBRERIC OV
Tk~ 3,

L2 T, .wEHBREEROME

T, RERE, BEBEHF » YAV LEERB L1 F+ v 2 VRBREE (Ti-s) SR L
NTLEEBLIEET + A VEBREE (T.-w) OoBRENTED, BEOM, v—7Th o
EDES, BE, REDN) Y AT ABHBEIN S, My~ T RO T, ABRBOTEM L XH(8)
KHEINL TS,

ZF v v ANBBREBOHELFig. 1.2IRT, £F v v AVARKER, BREMRES 7 L
OHEBEE DL ABISEHIBE L ENBBAIIA L 1:8E T, EHFTHROLBL OFREORE,
EF, HBTNI Y LAHTRABRAL, ABKRHBEZETRET 5. EEREHES 7 4113, HFOR
EHE L A5 22 ETHECTER L bOTHY, BT oy 7 L EERHETERI N S,

B#i7 oy 73, HX570mm, EEIEERE 209mmaBERE L TEY, BHEHBIIKIIEES
BRIBETHD, OB, ko3~ 9EET THEEBMEEICL > TN# X h 2881k
fal, HEool, 2BBEE10, 1B BEMED L - TRABREHERREBERL T3, K
BT, REEFERORR 7oy 728K 7oy 7 LT, LS - THAIBRSERUORE 7 o
v 703, BEERS3mmOBEIMREMI2HEET ShTEYD, ZhEPhOHBICAFEE6mm O HE
BEE@QSEAIN TV, BALEN Y oy 7BREILAROFEMII XM (6) O 4I1TR
ENTH3E, ik, #BE 7oy 7OBHMKBIITBNALL T35, B300COA) Y LH 2,
P53 mm OMKIFL & A RA6 mm OB EHE & DM OBRIKKEG® (MERHF » v 20V)ET
e L7354 1000C £ T s h 5,

ERT oy sOAFITIEAI Yoo 4800 MOHR— T oy 7@0ENLTHEE—5 Ty s
OPHRBEINTV B, HRE— 5 TRy 7RRI- V-5 1 UOMBT oy I LAY ILE—F
EMHRAAL DT, MEHKO K - F -5 & LTRIET 5. BEEREHAY 7 2D T A2,
1000 CIEEEDA) 9 L4 A& 200 CUTIEBETE 2HBRHNEOHRBEINATV S, UE, 8
BBREHEIC IMBORBEDL DI ZR—1 « ) 7OBMO T o hTE Y, BERIF» v %
N REEN & DBRRFHETH S,

R L i OME £ Fig. 1.3 1IRY, MEREEE, AREmmORHRY) - TRIC
HHEMEN 460mmO BMBMOBRRMAELFA L2 7oy FETERERLARET, RM
EDORBICBEL R 9FE (NB) 2R TA L TERTMEREEREL TV, v 7oy FORSI
HW510mmTH %, 470y FORMEIBERNOPHERTERSINTE Y, LH-THRER
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Table 1.1 List of measuring items

Item Number
Helium gas temperature
(1) Inlet temperature (Upper plenum) 1
(2) Channel inlet temperature 12
(3) Channel outlet temperature 12
(4) outlet temperature ( Bottom plenum) 1
Temperature
Surface temperature of simulated fuel rod 84 (7X12)
Fuel block temperature (Surface) 18
)] (Internal) 12
Temperature of compensation heater block 18
Static pressure at inlet of test region 1
Pressure Static pressure at outlet of test region 1
Differential pressure between inlet and outlet 1
of test region
Flow rate Total flow rate 1
Helium gas velocity at channel cutlet 12
Input power Electric power of simulated fuel rod 12
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Fig. 1.4 Axial measuring positions in multi-channel test rig
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Fig. 1.5 Measuring positions in graphite fuel block
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Table 2.1 Experimental conditions of uniform power distribution test

Run inlet gas | Outet gas |} Total flow | Pressure| Average q‘1n
nuader | temp.('C) | temp.('C) |rate (8/s)| (MPa) | power(kW) | Rein | Reour | xI107*
1303 367.7 1011.5 91.8 4.0 24.7 3000} 1900 10.22
1305 347.6 1000.9 64.2 4.0 17.6 2100 1300 10.71
1306 317.6 1018.4 44.0 4.0 13.0 1500 900 12.07
1312 353.5 1004.4 128.0 4.0 35.2 4200 | 2600 10.66
1313 329.3 995.4 176.8 1.0 49.9 6000 | 3600 11.26
1403 363.8 1002.9 253.7 1.0 69.8 8300 | 5200 10.21
1405 367.2 1006.7 316.2 4.0 87.4 10000 | 6400 10.16
1408 -341.1 996. 1 65.0 4.0 18.2 2200 [ 1300 10.83
1409 314.7 1007.9 44.5 4.0 13.2 1500 900 11.99
1410 342.2 1001.5 85.0 4.0 26.7 3200 | 1900 10.90
1412 335.1 1017.6 101.1 4.0 29.3 3400 | 2000 11.41

Table 2.2 Experimental conditions of slant

power distribution test

Run number 1311 1407
llelium gas fiow rate ¥ (g/3) 169. 1 64.8
Inlet temperature Toin (CC) 329.5 338.8
Inlet pressure Pin (MPa) 4.0 4.0
Inlet Reynolds numder Rein 5700 2200
Average electric power Q (kM 41.9 18.3
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BRRHSHF + Y2V ERNEN ) VL HRKE (W) 13, &7, F+ 2 rBOBICRBEL
o€ b —EOHENE (AP, Bf1idmmAq)2BEiICRATHET %,

Wic=VD*p*7E*Dout2/4 (31)

e,

Dow ! Eb—EREHREAE (25mm)

Vo | W& (=(2g*AP/p)™)

g - BEHMNEE

o L NUDLNREE
~NYDAHAEEp R, Cr—FAOEALHOBEDOHAMEERO TXR (6] offF1iTrR
TEMOENT 3. EF-BAOQEAR, ZBRBAOEAD S E F —FADE TOEHRKDEH
BHErELIVTKD D, ENBROBELAEER (6] OfBR5EELTH B,
wic, FELAWic LT\ -vAORTHAL ZBRRBWERC T, KATEF+ 2 %2HN2S
Ny LHRBR (W) 2RD 5,

W= Wk (Wie/ ¥ Wie) (3.2)

chid, EXTHEINEEF + 2 v ORE (W,.) ORI, W, 4T LE—HLEV®,
ZTHhEBET 27.DIKiT .

Fig.3.1 it BEHEHIF +» ¥ 2 A EFRNEA~NY 9 L T RAKROAEF|ERT. T T, RMTE
BEHSEF + Y 2N ERNEZANY D AT ZAFHEW, & EEHRw (CRKEBW/12) Lo (W,
/w—1)%100 (%) &7, HMIBREF + v 2 LvOBESETHY, 2OMBREDITRL
THb,

Rics onsd LS, EV4 /A XEho@L 4/ Vv ZROBEICH: > THEBOREE+ 4
BUAICH B, COBRERBMOTPARRABRERD VY KB BB+ 3BV BRE o T
%, CORAELT, XERTRERERNEL AT ToTRZBHOLO» SEERXBRADL
DITEE LIcH, 0L FHERHEOTEREDT OO EPETAEL BT &, T8
BEEORMB LRI/ /0, RABORBCBELOEFL2ERELTEF+ V24D
v AR ZADABRRBETFRE - L EREHETOINS,

3.1.2 BESH
Fig.3.2 £ Fig. 3.3 &, HhARicE I 3 RMRNROXEEESHRALT ., HHi, m
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BB SRS & 4 HIEM x £ SHEE De THATIL L B8 x / De 2% LT 3, Ehici,
AO/ HONY 9 a7 REEEME T 0y 7BEERLTE S, ~Uvan 2BEEERTERE,
+70y FOEHRBBRBNTDALERTZ260L LT, EERBFEOTERMBLE~NY VA
5 2GRS DB L BATHRESET. £/, HRREROTRSBRABOMEENTS
B(3.6)X (3 RAEROTHEL - HBBEESET,

RicsonsdkSic, RAOHEEBORERER X —KLTHY, £, CALOMEE
TRITBRRBOBEERD SRBLEEL D EV, TOCEMS, MEHELENL B
HABLTOBL LD s, —F, WK 70y 7 DRER, BERNEOREEAED LR E L
biE~Y v AR RBECESE, KBILAY 9 AHZBELD b XAERIKB5, THR,
BEREORES ERT 52 LI0LD, #7057 ~ORHRRISENL T 0 v 7 BEH
LRYEbDEEL NG,

3.1.3 i3St
BREREEORIERERD 5100, HEREELLBRE 7oy 7 NOBRHBEQ 28T
LICRAEAVTER L. REEELLTY 7oy Fhikics ) 2 REERE Tw MK 7oy
JRET EZRAV T,

Qr=0*( (Tw+278)' —(Ty+278)') 7 wal (3.3)

+_ —_ —
Ew Do(ew D

ZZ T,

Aw Y7oy FREREKORERE

Ew : BHOBHUHR

6 ARAF77veXKnvywrEH
AHEICY - TR, BROBMBHRE08LL, ¥ 7oy FlIRICET ZREAEE Twold, KM
BETWOHARREAGER/N_RELUL THALK, i, 7oy 7EBE T2V TH,
BE 7oy JABROEABEELRAV I,

Fig. 34N 6 F+ Y2 xflictd, BHARQ LYV T oy FOXMRRQ, LOHQ/Q:
%14/ VXK Re THEL 1 bDTHB, 600CORRICH, PRAROEED Y vpre <
TRLTHB, ORFBRBRICE T ZRBRBHETDBENIHINCOLEDERERT. WTHHE
BRHEOIBRB LS BHILB 250TH S, HHRBOHEL LS/ VIHOBADE L biC
BMmLTVW3, £/, BEHICZEATE, BESE LI LHHMBIERTIEVIE
HAREOD, RILHEONBZLOI0CDEELD S I0TDIRS> PHRFHRBROTASEEML T
BY, LA/ VXEHHEI 4000 DL ZEEICHMBOK0XPMBPHICL > TERESN TS, D
HRrO, BEOEETIMEBICL 2 ERMPHYCEELURFERLTVET L5500 5,

Fig. 3.5 RI2ADHEBRKEOMZERLBEL ITERETRT, CO&E, BzERIIEMR
Qi P OBHBEQ, & LIV TR, RDOR -t FENuCEKT/LL TH 2,

nu=De,  Qi—Q

2 Au*(Tw—Tgo) (3.4)
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T,
PRI RPN Y0} s

ERieBOT, NV LARBETE, FikLzkdKy 7oy FOESHERSICEVLTOS L

RTBHDELT, HERHEORMBEANV VLT ZAKBLOEH L LB ETHEEELE T,

F/o, HPINus TRLUACEBRERTBREBOMERERL, RATEAL SN 5,

JB# 1% : Re < 2700 Nug= 5.6 (3.5)
B, . 2700 < Re < 7000

Nus = 0.084 * (Re ¥/ — 110) *Pr %40 (3.6)
ELiFiE ¢ Re = 7000

Nus = 0.018 % (D; /D,)~*'* xRe ® # kPr 0 ¢! (3.7)

T,
Pr :75v 8 (v/(A/ cpp))
p NV LKREE
Hictoh bk, SBERIERBERBREROMTERLD b2BITESGVWEIRE-TEHED,
ZOTHIHER L7+ A VRAREBIC L 2RBERTH s R0HEA (513 14,15, 1070 ¢

RTLENTE B,
Re = 1800 Nu=6.8 (3.8)
Re = 2000 Nu =0, 0215 *Re®® xPr°1 (3.9)

3.2 @M HEBRER

3.2.1 HREES

Fig. 3.8 RNV U AHZADHRBEAFERT. RHOMEIIENRBE TR EDELEL,
BMREGEF » v A VBBSERT, 8F + Y2 VEEAShIHRBOBRKREE I, RED/ND
EW548/sDBAIIIWEE, REV1418/sTRVWE BTHS, 3.1 TR —REMDH
ORBESOERELERSZ EHRBORERKE (K-> T3, ZHIBIZEAOEEME EORME
PHEMIERLD, ) TLTRAORBRFBEBEHEHF +» ¥ 2 VICBO TR D, mEigk
RUBEBIERC L 3EHBEPELT 5201, 2KDF » ¥ Z ARV TENBROEHKHE
DIUDEHRXKBBERINIEHEEI OIS, LhL, KBEYORZIIMS L, EALR
MBI F + AV OFHBREVLIIHRBTE L THERWEEZI SN 5,

3.2.2 BESM

Fig. 3.7 & Fig. 3. 8 kA RMBEAHORERAER T, RPicit, dl, 8, 115+ ¥ 2
OMBMEBAEARE S REALD « HODOANY v A ABEELEFHFNRLTH S, ThFhO
F v YA AOBRBREEORZESERIT, Fig. 3.1IGRTLS51TN 1 Fo ¥ 2AHERME, N8
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Q D BEMEEBEORSME (kW)
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3.2.3  BEmR

R 7 o0y VARORENRRBMERKCEO NS 5720, FHALTEEIGARET S C LM
TEI, 22T, Ti-wA3SRABESHMET2— FERRL, B 70y 2 ABESHOMIE
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Re = 1800 h=6.8%2/De
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LDEE, "V LHADMZER AZOMEBEE, N oo/ RBEEOELEERL TR
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Fig. 3.1 Flow rate distribution in uniform power distribution test
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Fig. 3.2 Axial temperature distribution in uniform power distribution test
(Rejp = 3200)
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Fig. 3.3 Axial temperature distribution in uniform power distribution test
(Rejn 5 8300)
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Fig. 3.4 Relationship between thermal distribution heat flux
and Reynolds number
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Fig. 3.5 Relationship between Nusselt number and Reynolds number
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Fig. 3.6 Flow rate distribution in slant power distribution test
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Fig. 3.8 Axial temperature distribution in slant power distribution test
(Rejn = 5700)
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gk Ti-v H S imak B H BB R O BT ik %

Pin n | £ =] & (m)

No 18 28 3B 48 5B 68 7B
No. 1 0.460 0.460 0.460 0.460 0.460 0.460 0.459
No.2 0.459 0.460 0.460 0.460 0.460 0.459 0.460
No.3 0. 459 0.460 0.460 0.459 0.460 0.460 0.460
No.4 0. 46y 0.461 0.460 0.460 0.489 0.460 0.461
No.5 0.460 C.461 0.461 0.460 0.460 0.460 0.460
No.6 0.460 0.460 0.460 0.460 0.459 0.460 0.461
No.7 0.460 0.460 0.461 0.461 0.460 0.459 0.460
No.8 0.460 0.461 0.460 0.460 0.460 0.460 0. 460
No.9 0.460 0.460 0.460 0.461 0.460 0.460 0.459
No. 10 0. 460 0.460 0.460 0.460 0.459 0.460 0.460
No.11 0.459 0.460 0.461 0.481 0.460 0.459 0.460
No.12 0.460 0.460 0.460 0.460 0.460 0.460 0.460
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Pin ® W # E M E i @ (m)

No. 1B 28 3B 4B 5B 6B T8
No.1 | -—--- .22 | -—-- 0.22 0.22 0.22 0.22
No.2 -— 0.22 | -—-- 0.22 .22 | -—-- 0.22
No.3 | ——-- 0.22 | -—-- 0.22 0.22 0.22 0.22
No.4 | -———- 0.22 | -—-- 0.22 .22 | -—-- 0.22
No.5 [ -—-- 0.22 | -——-- 0.22 0.22 | --—-- 0.22
No.6 | -—-—- 0.22 | -—-- 0.22 0.22 0.22 0.22
No.7 i .22 | --—-- 0.22 0.22 | -——- 0.22
No.8 | -——-- 0.22 | -—-- 0.22 0.22 0.22 0.22
No.8 | --—-- 0.22 | ——- 0.22 0.22 | --—-- 0.22
No.10 | -———- 0.22 | --—-- 0.22 0.22 0.22 0.22
No.11 | --——-- 0.22 | --—-- 0.22 0.22 | --——- 0.22
No.12 | --—-- 0.22 | -——- 0.22 0.22 0.22 0.22

—33—
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Pin 7 v v F 2 E (m)

No 18 2% 3B 4B 5B 6B 78
No.1 | 0.57015 | 0.57015 | 0.57020 | 0.57020 | 0.57015 | 0.5702¢ | 0.57019
No.2 [ 0.57010 | 0.57020 | 0.57020 | 0.57020 | 0.57020 | 0.57000 { 0.57020
No.3 | 0.57020 | 0,57020 | 0.57020 | 0.57020 | 0.57020 | 0.57015 | 0.57015
No.4 |0.57020 |0.57015 | 0.57020 | 0.57020 (| 0.57015 | 0.57020 | 0.57015
No.5 |0.57010 |0.57020 | 0.57015 |0.57020 |0.57012 |0.57020 |0.57015
No.6 | 0.57010 |0.57020 | 0.57020 | 0.57020 | 0.57020 ([ 0.57020 | 0.57015
No.7 | 0.57015 | 0.57020 | 0.57020 | 0.57020 | 0.57020 | 0.57020 | 0.57015
No.8 | 0.57015 | 0.57020 | 0.57020 | 0.57020 | 0.57020 | 0.57010 | 0.57020
No.8 | 0.57010 | 0.57020 | 0.57020 | 0.57020 | 0.57015 | 0.57015 | 0.57020
No.10 | 0.57015 | 0.57020 | 0.57020 | 0.57020 | 0.57020 | 0.57015 | 0.57020
No.11 | 0.57015 | 0.57020 | 0.57020 | 0.57020 ( 0.57010 | 0.57020 | 0.57020
No.12 | 0.57015 | 0.57020 | 0.57020 [ 0.57020 | 0.57015 | 0.57010 [ 0.57020
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Pin B & =2 v - % “m)

No 18 28 3B 4B 58 6B 78
No.1 45.950 | 45.965 45.950 45.960 ; 45.960 45.950 | 45.950
No.2 45,956 | 45.955 45.945 | 45,935 | 45.950 45.955 | 45.955
No.3 45.940 45,965 45.980 45,935 45,945 45.955 45.960
No.4 45.975 45,955 45,940 45,950 45.950 45.955 45.955
No.5 45,970 45.935 45.940 45.920 | 45.940 45,950 45.955
No.6 45.970 45.930 45.925 | 45,955 | 45.925 45.950 45.970
No.7 45,935 45,950 45.970 45, 955 45,955 45.945 45.955
No.8 45.940 45.935 45.950 | 45.965 45.980 45.935 | 45.975
No.9 45.955 45.970 45.930 | 45.940 | 45.950 45.945 45.970
No. 10 45,945 | 45,965 45.950 | 45.955 | 45.995 45.945 | 45.945
No.11 45,9565 45.960 45.960 | 45.955 45,960 45.960 | 45.945
No. 12 45.980 | 45.955 45.955 45.950 | 45.940 45.955 45.940




JAER[-M 90-033

Pin B2 # A ] - 7 A 2] (mm)

No.1 32.135 | 32.13% 32.145 | 32.140 | 32.145 | 32.175 | 82.165

No.2 32.1256 | 32.160 | 32.135 | 32.136 | 382.155 | 32.135 | 32.160

No.3 32.130 | 82.140 | 32.130 | 32.150 | 32.145 | 32.175 | 32.170

No.4 32.130 | 32.165 | 32.150 | 82.130 | 32.120 | 32.155 | 32.160

No.5 32.135 | 382.13% 32.160 | 32.135 | 32.159 32.160 [ 32.170

No.6 32,130 | 32.135 | 32,156 | 32.140 | 82.155 | 32.170 | 32.165

No.7 32.120 | 32.145 | 32.140 | 32.145 | 32.150 | 32.175 | 32.165

No.8 32.140 | 32.155 32.140 | 32.140 | 32.155 32.150 | 32.185

No.8 32.130 | 32.125 | 32.150 | 32.145 | 82.145 { 32.155 | 32.175

No.10 | 382.120 | 32.140 | 32.145 | 32.140 | 32.135 | 82.170 | 82.175

No.11 32,130 | 32.130 | 32.150 | 32.150 | 32.120 | 32.150 | 32.180

No.12 | 32.130 | 32.145 | 32.155 | 32.145 | 32.160 | 82.155 | 32.165




JAERI-M 90-033

Pin 7 M # =® X & # A

No.1 0.1956 | 0.2052 | 0.2033 | 0.1994 | 0.1985 | 0.1930 | 0.1988

No.2 0.1952 | 0.2050 | 0.2010 | 0.1995 | 0.1985 | 0.1930 | 0.1988

No.3 0.1995 { 0.2069 | 0.2039 | 0.1963 | 0.1978 | 0.1926 | 0.1924

No.4 0.1995 | 0.2005 ( 0.2039 | 0.1961 | 0.1978 | 0.1930 | 0.1924

No.b 0.2010 | 0.1980 | 0.2013 | 0.1980 | 0.1988 | 0.1945 | 0.1940

No.6 0.2011 { 0.1981 0.2013 | 0.1979 | 0.1988 | 0.1946 | 0.1954

No.7 6.1990 | 0.2018 | 0.1957 | 0.1957 | 0.1958 | 0.1946 | 0.1905

No.8 0.1990 | 0.2040 | 0.1957 | 0.1958 | 0.1958 | 0.1972 | 0.1906

No.9 0.2007 | 0.2045 | 0.1996 | 0.1950 | 0.1943 | 0.1958 | 0.1938

No.10 | 0.2008 | 0.2046 0.1994 | 0.1938 | 0.1962 |} 0.1988 | 0.1890

No. 11 0.1950 | 0.1972 | 0.2015 | 0.1950 | 0.1952 { 0.1930 { 0.1917

No.12 | 0.1961 | 0.1925 | 0.1907 | 0.1848 | 0.1853 | 0.1839 | 0.1784




