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Investigations of the Vaccum System w{th'a Orifice in the
Hydrogen Concentration Meter

Studies of Leak Detector Developments on LMFBR's SG

Mitsuo Kuroha¥*,
Setsunari Inoue#®,
Yoshimichi Daigo*#% and

Minoru Sato¥*

Abstract

One of PNC designed in-sodium type hydrogen meters which have been
developed to use as the water leak detectors for the Monju's steam generators
was modified in the vaccum system in order to measure the pumping speed of the
ion pump during the operation. The modification was to increase the pressure
drop between the ionization vaccum gauge and the ion pump by installing a
orifice in front of the ion pump.

As the result, it could be attéined to estimate accurately the permeabil-
ity factor K for the hydrogen through Ni membrane. The factor of K obtained
is 1x10"" cm? TorrH&/sec, and the pressure dependence in the low pressure
range is rather smaller than published datas. It is found through the
disccusions that the relationship between Pyy (partial pressure of hydrogen in
sodium) and the measured pressure Py (pressure in vaccum side) is not expressed
empirically by the half-power low, but followed by the pressure dependence of
K reported.

The best pair of the Ni membrane area and the orifice conductance is
disccusd to dynamic vaccum system of the PNC designed in-sodium hydrogen meter.
Also, it is concluded for the in-sodium hydrogen meter with a orifice using in
the Monju's operation conditions that less than a quater of Ni membrane area
adopted at present is usefull, and more than one year of the ion pump operation

period without the change of the calibration curve can be attained.

% Steam Generator Safety Section, Steam Generator Development Division,
O-arai Engineering Center, PNC.

%% Fast Breeder Reactor Development Project, Steam Generator Group.
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TZT, Qe :NNiEOKENZBRAKE (cd « Torr / sec)
K :NiBoA#ZBBE (of + Torr 72/ sec)
A NI EEE (cf)
d Ni[EEZ (em)
Py : Ni ﬁﬁ?fﬂﬂﬁﬁﬂ (Torr )
Py, Py BLUQu PRAICIRKRABHRILYT 5,

Qu = Cun (Py— Py (212)
TPy, Sy BIXUQ ORI AMEILT 5,
Qy = Py = Sy (213)

2ZT, Cuy ' NifEEx—FF-vEoavgs74 2 (ci/ sec)

Sy 1 R— FF - VBOEMHELAEE (o sec)
ER (21D, (212) 51T (218) D3RS 5Q, Py AMET 2L ELITND Py
Ly DBBEBRRAO LS ICKE B,

4 Sy, Suyv k.o k
K A P, + (1+Cw) Py (214)

Pyt =

(214) % (29) RcRRATACEICEYD, SPMOENTHACyw &Py OEFEL
KHBCEMTE D,
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b

L
Sy y TRt (215

A

Sy
Cam

d
CI'!I-l:KH{R' *» Py + (1+

CRBRY TEFHSHELRETOPGHTEHERELRDLIRTHYD, NIR-R - F7 —
VEIKBHOBRFAEBEERRNTHE S, - TEARNER Y 7OBHICBRERICKILT 5,

242 BRALOWE
lm
Ku%%ﬁ(ZS)ﬁm&5;5m~&mmmK=K%m{’&%iénﬁccn%ﬁ
WO Py &Py OBHNEER (21) RERATEERRADOLS LS, '

have _ A5y p g4 Suy
N

_ Yo %, Ve
K*A . CMN "

Py (2.16)

PNH

BEH, K¢'BIUmoEEBEOBEZLRICRALT, FEF1HEF2RDORNELR
T5E, B1ERIE2EHOHIOE (Py B0 Torr D& &) #4004 (l:’NFfﬁlO_4
Torr DEXITH B, TR EHH,(216) RAADOE2HEALEERT 2L, EEBHAR

DIEPRBHIALT 5,
Y+¥e  dS
Pyg .2 = K*NA » Py
. ) A as %% +n
. PNH 2 = ( K*g ° PN ) e* (2- 17)

AR Py & Py bW 3 L) RACH S 0 BRmOBIE - TRESNH T EERT
%mfﬁaoiiﬁf@mﬁmas7féatﬁ,m@ﬁk%m@mﬁxmwﬁf<o
ERDOPRe Ip (44 YRy PERK) OBES L, RALLTATORLFRRELTELS
NEZORRDESVTH 5,

1) KECENREESSH BT Lo

(2) Ppk 1,21 ROMBETEL, Pr=al, (a, bBEKT, 09<b< 1) H—
BWTHBC & M2 458,

B) S HEMIBLITA+ YRy 7@EBEERRY cEASNAL LI CEIBRE VBE
THaEMICHY, —HHUKIES, —aPp"(a, DREHT, —01<b<0) &R
REhBC L,

@ R (218) OHEAWLHEABBRBLTVBE T &

AV 74 2EBAY T, KERHR YL LTR-FF—VAEERAT 2EARHOES,
LENSHREBEREBEHETH B, L > TPrEPOMIK Ly RASKRILLCERE,
ABAKOENEFERILIB60THY, DT (216) ROELB2HOFETHIL
FEOTERLTVATZESEELTWAT LBWAELNE -1,
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L2, 2RKOERKEHOEEREZS (NiIRoEE, 14 YRy 7oK iEN) TX
EREBARITT, COLIHOCEBELRKBARIR2BEREINZLIIRKEREBTC K »Th
BOEELTHY, ENREROEALRES, M2 BHREDNT— 210, @8 LT
@THY, 2CTPNCE Na hHKEE 25 £ FONabF — 4 TH B, CHODOBHHIT S5 E T
DPNCEBIURZEDT -2 L 0BENREUMNNZNCTET, NaPKREREZ L D LHE
BICHET 2 EMTE D,

Bl216IARENBEIICHMEFCLI - TKEBSRLZFREILTEISNZDIT,

1) NiFEORERE (ME, ZOABS)

2) NaBERDPONIBRREOEH (REEORNL, Na7FRY v b5F)

Thaod, BETRHRO, BLRARKEORFEA T LHEEEHGFOBRERMICECHER
TE2HDTHY, 5BDFT -2 0E/EBLINS,

243 FVT74 AN R—FF -V v BOKBFERRE L O IE

AV 7 4 ROMORERBO KR EHBLT, §FTCERLTCERAZA /Ry T ERX -
K -VOMIAY T4 AERT, - -V KRERBOE Yy IRT BB OKEFIC
B—BHCERL/ A ZOAPOROEFRNS 5.
n x= & |

M) A2l REULTAAYyRYTORKJIUEES, BRESNLTVWTS, AV 74 A0
Z(21) RER-THBCERTICEREID, BEEENFHBOESEIEES %
PR DEERAK, LrbBRMNICAETICEBTAETH S, NIEESED o TH
A, KEHOKHIIS, EtNIETMBEALORS,/ATRESLDT, ABSIKEKED
TEHRBRTACEBTERCLWRBE, ADKNIHAZ YRy ToHFamicLE
?56&%%%5&,ccwﬁﬁ741%%656am;g1&&A®§mmﬁmn
o TAA YRy TOHFREZRET T EHNARET S,

(@) Sy, S BLUCpiCidSy =Cwp/ (1 +Cip/ S ) DHBEBHRILT 5. - T
Chp/Sp L1 ENBIICCp ZBRINME, Sy RS DETEHIBEARLLD,
RV FTBHER— K - VORROS,OBBELICES F) 7 L ZHBAS TX B,

W AZYRYTFTHAERBEARBE T AL ENTES, -TAF Yy RY T LHEE
EHFHECEROA Y 74 RAVE I 2 VREOF ) 7 4 RAEZHTEZLIFTES%:
BRABCERETHT E, COLDS, 2B EFERCHEBATEED, A2 VR Y70
BEABECKAEZHN T EBTE S,
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—LRABNy 777 FKREBED L 0 BELMTHEINTEYD, EBAD1 0%B% 4
=T BEYT T o THRHABAMORRTELZORMETH 5.

= AFYRYTEBEALHY - FROXEOMMBELH-TLBLEREST
BRABRABELLD, NEBFBR Sy 2 SNLEBEE T8O AT LKL -T
BEBRESARELD, EFEA*AWLAKXY TERBENSCEMD S, BH21TRHT
D—PiT, PNCEARFOEMEERR  KCERINTOEA v Ry 7HDER
ER—FF—VRHERLEGDTH S, CNIKLBER— F4#7 — I 7713107 Torr
VY Y TRAKBETLTO AR 22D HT, 1 ZYRYy7EPBuAV VY ITHEE
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1 | & K % % E—-FARBTa/ A ¥H
FEBERBERILTOLEBD
(a) Ee -2 1%
b) E—ZWET/ 7 A4F 1&
{c) BERT 1 &
(d) BRWEE 18
(¢) NafiADOH 2 &
(f) BE, THe-28E 1R
(g) NilE#@ARES n=
2 |& B B OB C 520
3 |®& B E A ke edg | 10
4 | B M OH - JIS SUS304#XH
5 | NalE E Hl M C 500+1
6 |%Z Na A O B E C NaF -V :200
WEEEKE: 320~450
T |BE ARG EH
Na A O R E C 200
Ni 8 ® R C 500
Na tf O & E C | 2704EL, BEEREZHPTHADEREEZZE
50 CRLFICd 5,
Na % = kg / h ZAODP O NI ERETToNa BEBEE L 0P
PIREL, NafiBid Ske/ h Rl EE T 3,
8 |HWEREEMER FHEE—BENETSBERR
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£292—-—2 O-H=®Yo2—NathkESNi ERBsr4
S | H B B4r ft B
1 * 2 R OE C 500
2 x A OE A kg /et g 10
3 M 1 - Nickel 201 #8%4
4 i ® - NERBEARRY
5 E =3 iy 0.5
6 [ic] i ci 150
7 #® # & 1
8 # & B K C 500+1
£2-3 O—H=EYa—n- NathkEHEERBEIR
No L H BOfr T o3
1 [ ERFRK ARy T2EEETH2HKER
FEHERBINTOEED
(a) 4 &Ry 2 B
(b) EHEEZE 1
(c) 1£Ff, BEE —3k
2 |&REEHD kg /ot g - 1~10
3 |RFTREE C HRIBRDH2BH4r: 520
zofio®s 2 @&
4 A xR 7 ﬁili ANy B2 A F RS
HESQHE | £/ sec 2B8LU30
5 | HE4ZeEt e B Torr BEEREAEE 1070 ~1070
6 |HER ZEH e 500 TEE
I et 350 ~#
) Qs e Torrs:acg-/cn% FREHECTIXIOLUTEE
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ARFREROBELFTS VTH 2 TRU~BEEICL, IORWAMEZ THRIF L,

1) £E77 v+ (BENICR AL 77 ¥ ) KHRAA, ) - 7HBHEE L TORE
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SWAT-28XU b5 0 MWSGTFIKEAA, Y —7BHFELTOBEBI U KESE
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(2)
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#1008 Vick - THRICRE S
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DEEOHMBAT » 7THRECHTNEESAETEELIREDEL»S0ppmET 3,
BIEDTRMEE, SOMWSCGTF LU AL 77 Y POE2RGHRM= -1+ 7
y TESEREE 1I5CH XU 120 CoaMAkLBEE T 2d 545 ppb ZRIEHME T R ic
BT 2 BELT B,

PE-> THIEEI R (345 ppb 10 ppm & F B,
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B AETEHIEC L ZBEREL T 5,

3.3 BERFOI-OHOBE
ABXUCARESTS LCEENMEN-T AEERRAR Y EA—00 5me Ui, &
CRRHT A SEECBRIEOKEBEBEKTH 5,

331 KEo#g
RAAELTRKAESINANIEDO CHOKEEZK3 1 IKRT, M3 1KERABED T — 2

LEbi, BEOPNCH Na hk%Et 2 ERENEERR Vb o007 — 2 2 5 (MHO,
®) &, B2EOX) 7 4 AfFKERMFLLOF -2 (KP@) 03 A%RLi, ThH
53 HAONIBEIZPNCHNathKEF 25 HONIBEHUEHELE > TRIESNLEDTH D,
L X107 Torr %o /sec M D/<5 Y+ THB. ARHICEIC DI ADF — 4720 £ RAT
NERNPTHEEEDNEA, BHERIELACEZT, B3 1 P04 Nah7F—2 £ £
FTHRLEWLT B, 2FDEEEAMTCRIRND, SBEATRERKOKELARAT S, B3
THOKROEARBUEDOLSICLTRELLEANSHMBRTD 5,
o NaKESE Pyg 20 5 Torr d & &,
K =2 x10* Torr? o/ sec
o NaHHKESHE Py <05 Torrd&,
K=241%X107* Py~
CDEEEICERL ST, BRORKBOD HHEE L5,

332 EEEMbLOOBEERE (M3 28H)

RKER SR 2777 FvRVORENELTHL, BHEREEHF (X~ F¥F-Y) %
tYHRLIGEEDxy 775y FEAOR, EZHARELOORBAZRICK > THRES
N5, KEFHBEEHOR =277 Y 13 1XI0 M Torr £/ sec/cf DHAMHBILLZET
EWT 2 b5, BANEHFEE LTRTIINT VS, f-T, COMNEH RIKMEq
HEBEAKABLIUUR - FY-—UVRBOEDER[EES, cThid, TOKDNy 755~
FREAOPWRREA»EKRF 2,

Pu=q'*'-Av-SN (31)

Av% 530 cf (PNCEINa hAKEFHMK — M OEHEEY) L UABOP, — Sy E5y 27

~39-—
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Yy FHEADMBFBELTHI 2ICRULI, B3 3IKA, ESy DNy 777 FREAOKKET

EEBEBENICR LI, AN ZICRHEREEEN BEEREEDOLS, /A% 7 £ — &

WLT, Naf kK BRBEFECy ENahKESEPy EX— FF-VRBEIPOBEZLER LI,
RHADOR-2&EBZI -V F Ty TEBRE NS COLEEDCyy KHIBYT 5 PylidSy /A
=10~ 100 OFBE T, 35x107°~35x107" Torr TH 2 (M3 2WMOARRA) o Thic
i@ﬁﬂ74237ﬁ;$V2ﬁ12/%cmif%hﬁ,%/Aﬁl%ﬂT@ﬁ@?@

Pld Ny 7053 v FEAEHBLTLI~24A - 4HFHWERENLD, FHMM S/ N EHE
b b,

333 AEEM»OOEER (B3 4HER

M3 4 EEEEMCEY 5 Cup— P —PylBRThD, M32LABICSN/ALNT £ -4
CLbDTHb, SEFERMOBREIXR-—FF-YVHs031F Yy RYTOERERK
YoTEEEhZ, PNCEHNah AR CHERINEX— Fyr—ol3 2 Ol 1x107°
Torr THHD, AAYRYTFALEXW* Torr Thb, COEILSHEFTE L, 414 vF
YIDOEBI N T4 ANICRBIICERbOAEN, V7 4 AFKEFOBAIENSH
HE2UDES KB, R— FX—IWOFBERA 4 Ry PHEIOSEA L
PEBv, 2ODBEREMORERRRIX - Fy—Yo1xX107° TorrKE - TEZE 5,
CNEHIBT B Coy BE B AICEBHE, Su/ABIONETHNIEE S 2 1 AORER/ET
5510 ppm & TS CHET B,

334 AFyEryIEELELOOEE

AZ Yy Ry THKEEOEE LRI KR OREES DS 500 ~ 1000 Torr - £iTE L 1M
DBRNECHCEBAA Y RY TRIEBRRRTRESLTSE Y, 44V Ry TOHE
BEOEMIDNBREMBRIEZEL T ALY, A4 VR TOBHEERBRCDOEICEK
STHREN G, RFOBAH»MS, TDO5H00Torr- FRKAICBELTARIESD 1 FL
LTHIMBEBDY, ILZOLHCERKRDAFT YRy 7HREHGEAZRELLT T L E
a%mwo4ﬁy£gf®ﬁiﬁE%€/wc,1@@%5x%xwmmcm%#fﬁﬁ
ENFBE/IS00Torr /LU TORKREKBICELEDBLEALT YR YT HOFEHERE
F Ppld 500,733 7 365 X 24 X 3600 =4 8 X107 Torr UTTHELEND 5,

RIT, DAL 77/ 2RBHAZD 1 FHCBU I LGN Cu ERPRBEVBLET
bbb, COMBAFHLTIM T2 LRAREHLBVRETH LY, 2XREHNFTONaMLER
DEBIROIBRBIABEINB LEZLD,

1) SBIERICECKRRZNOPNBEERENaRBR T LD, SCGRBAKLUEOCNaFREET
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PV, NalBERB200CHoBR4 KBV CETCHBENG., COHBEODCyy 3, 1MWSG
BEXUOMWSCoERERYY R BESW 3 mpm( 75 VBE 2400°C) KETH 5
CEMTFREINGD, BERMICIE Cu 2580 ppb (75 VIBE 120°C) BEKK 5% T
Mibanz, ¥, TOHEARBL TENah KR OBERARA ERE L, REMHBN
fEER & h 5,

20 MOBEXETL, RAD Ny 275 v KEBEBSRSETLAKBATS GRITAEK
AN, EREZICASL, SGOHNPEGHICIEATLOOEBBAKRES KT IY,
%ﬁmmiﬁﬁmwomb(757%&%0%)Eﬁmmaﬁééiémﬁ%mﬁééo
Roy bORFERETR, COMPORSHIELEKER (T~8X10 " gHy /cd « sec)id
MR 2 000 BFRIRRET A ERELTVHE Y,

(3) AL T2 000 BERALIBE I, HEBKERIRS LT 1L8~22X107" gH, Scf = seclC
#ETHD, IV K5 TORMMBERNCOEET 225, bAL » BIEEHR
HOTRCOBORA Ny 777 FARBEIR 170 ppbic B3 LHHE SN T B, 2
BEMRETELT A3 TR CHBEETERERINS,
DEUoEAsEB8Lz3BMEHEEL, 1FHICBI2Cy 0 EEELARFLET S &,

#1 500 ppb TH 5,

Cum 98 500 ppb D & X I P EIR D 48X%X1077 Torr BLFIC B L H T BT, &

ORHTAHREDEARICH - T NEERADSHIREN 2, € 0 = CERT 5 Ni BBH

BKERFRMED2x107* Torr}6 et/ sec— EMEFATIONRLELAUDORBOTH 5,

EAEXK
' d S
Cux = Kg .K. ;'PP
ERic

Cew = 0.5 ppm

Kg =5 04 ppm./ ’].“orr}é (at 500 °C)

K =2x10"* Torr’l/2 ot/ sec

d =005 cm -
ERATEEL, ABNcdTH B, #-T, BRTFOBALLRADOEROGUTTSHS S &
BEL,

336 AVT4RIVEIEVYVRDEE
V7 4 ZOBEFNNIT LD, - FF—VBOEDHRIEESMBA 4 v

Ry THOBLRES, 0 LV UTFTRELBESIRA V74 RV E I8 Y RERET B4
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B Do SpBLecTHBDT, S, 338kec BITFET B, % f Cys 2545 ppb D &
EDHN Y 7T T FRHERELCTEHIC, M3 2508, 18 sec BLEMEE L,
H3slRANV 74274948 2CH 1T, 25&0’32/%00)2;%#6, SPOJ{&_FfJfSN
KRETEBERBELLbOTH S, choRlg =L+ g oBER»oEH SN
oo Se MEFLTESDRALE -1 TS, SyDBY EHBRCGH 1 Lsec 0BAK
5.T%DETTHD, Co 3 £/sec DBAMIBABDETIREXE D, BHAY 7 4 2%
Erfodcsiliisd,

3.36 BELE
PE331~334HOBEICLD, ROCTCEHBPELLENR ST,
() Sw/ OEHEER 0~ 100 TH 5.
2 AFYEYyTOFGOBAHSEAE, ARVl TTHBEZ EBEEL L,
(3) CridSyt1~33L secThHNE, AV 74+ ROHEBEDTH 5,

CNODMRAZEDBIHIC, N/AFNRT A —FILE 7S EADEEAER 3 6
KARL. BRoAKREERL, 2, QOHBRELZEELLERBRTH 2, COERY
RIZHNE, Sy CAOHEESYIAIEHEM (Cyu = 45ppb ~10ppm ) & F & ( .lﬁf‘aﬁﬁiﬁliﬁ
HEBBETLAIV)DEREBRETS5THAS S,

- BBRELTHEL S EESTEETRE, EREMOSYKAEERL TRD
EHRBEEEbNE,

A =40 cd
Sy = 1 €/ sec

(% »>T, Sv/A=25)

BAEDPNCH Na kRSB IE 2 BHlE, NiBERNS10cdTHD, B2 3K 225 m<T
Hb. CONIBEBERFRLT VeFfid, IERINTOAEESK7 3 ¥ Y ENIB & 2
g 2930maO W, BEEHNICTFy FY -V ERDAKEFRADOBRARIBLAEFSLT
B, LodbN—FI/BIZEERO7 5 v V8 out gas DEBWMENRD, N—F 7
CEROKMERPTBERICE WSS 5, - TIhERRTELDHIKT I VIR
&Mﬁ&%ﬂ@%b;Mﬁ@ﬁ%ﬁﬁ%ﬁﬁ@@dﬂbt@ﬁ@&S?%%oCﬂK&
5T, NNEABORSEHN M EEsh, 240MEREMSRLTECEPERALN
— 2V SMBTHINE, BEOLOOBEBARCEEZ Ny 775y FEAGKR L KETFR
HBCEMTE B,

Sy 1€/ seck T2 ) 74 AOBIERD B0 551333/ sec THEDT, 4
AVRYTEX—Fr—-JBo4 1 7 RS0 ELZBEBEORGI V£ 72 v R C 11,



PNC TN941 79—188

/sy =bC,+ Us.pokbdon, CGRLIBELAEGNAERSHE D, AY 7 4 2%4
BWHEOVEERERIO2 Y F 74 v RCGRIBOIKEIDERINTHEY, 1028 sec TH
Do Mo TAN 74 RIVEIEZVRAC R, VO =LC+ LV CooRps, Crit 104
LB, CDEEDAY 7 4 RORAE, (22) ReLFELTRKHOEN 5B,

Cy,=349Rd*? (2.2)

V74 2A0REtR2mET 5, REYV ;0BHYTEbISNELY, REdDRIE
VA2 LB AN SN0, CORE, Y yM0TIi0s s CRIF0408EEYD, di}
27Tmé B,

CNODNIEEERS LAY 7 4 2Z PNCENa HREFICHERA L 7235 & 0 Ni BREBERA
TR I URERZIHEEELRS 1, 3 21KFT,
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O-H=Y2—-—nwKEHOEEREHREL, V7 4 REFT G SDKESTOEH Z M
Lo 2 bAL e SGREASNZPNCENa kRS 2 SROEZMICH L CRBIK A Y
74 RA%BAL, ARy FPOEREEBLALBESONIBEREBLTUA N 742287 %
Y2ADEBEMBEEBKRIT LI, | |

BOoNLERIROBEOTH 5,

L #Y7 4 25ERTERR, BEEEBIUNBEOKEBBEL ERICTMET X 7o,

2 ArF vy N FREROAF YRy THRKEEIEDOERETHEL &,

8) NBEDOKZEZBERKRIRKROELLHZLTEAEKEENISL, ENS50EHMHEIT 1 X
107¢ cn’iTorr%/sec % Th -,

@) Cu— Py BEMEY Ly RAKADLHOOR, KOENKERKCEIERRS2C E5H
Bl fz,

6) #Y) 74 ARAKRHOBHWEHEEE»SEL SN I RAEBREBUER L LT "Hhtis
HE" £ERLE, ABEROERIC LT, #1974 AFKEFHMNA T Y Ry FOB R
AbEBLABACERSNS NI BER, + ) 7423/ 208 0EHAERET 5C
ERTETH B, |

6) LLOBHBER»OHL L JELREL, ChiPNCE NadhAkRi 2 SROBHE
CEAL, 2ORFHEREBERLEL, COMRENI BEREASHENT S ENTEI,
LRI >TAF YRy THRIUMREOLMC I I2BREMBROELEH S ELMBTE 5,

SBREBSNLBELLTHE, NiBOKRIBRROBRELLBUEZBEILTHD, 48O
WADEL OMAMENBPR IS,
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1)

2)
3)

4)
5)

6)
7)
8 )
9)
10)
1)
12)

13)

14)

15)

16)

Sy, WA, B0, W CNiE-A4A4AYRy7HNahAKERBF BT ZNIELS X
CBZRBEEZHE N -2 «F ) oL KREBREAE B1UOHR)

SN941 76—30 (1976).

Bayl, WA, K#, HE, 8 “PNCENathkFEHist1 S8 ChYV -2« F b
)y s KRIGERBRHA HSUHW) SN94l 78-85(1978). 7
L, WA, K&, HE, B “PNCENahkZEHRWUMHZ2ZSH -HHNE - HHNES
BA— (NY -2+ F )T s - KRIGHREBRME FI5HW) SN941 T78-—-91 (1978).
BAR, b2 "HEEAFHLUCBERAESFE" WMG24 5 A20B&FTEE N 445.
M, EEM, K) - sBBYRFLOBRMINahKREHOUR BFHESR

WA 0 53 4F &

BH, KR, KE, B "M -2 F b)Y vs- kKREABRWR HB1H (BRE
BoME) SN941 72-08 (1972).

B, AN, KE, KB, #E. #\, il "My -7 - F P Y T s KRGEBRARE
B2H” (V) -sHEiFHoOBERE) SN94l T2-14(1972).

B, NE O CTHEHZEERET 0 HEGWEES BRI ILEHEE

AA, BHA, K, EE "A42vyErv7EEEERER" PNC-57299 (1978).
SOMWSGTFRIER A v— A 2dikERINGT REREF HE S 5L 12.

EHFE “PNCENarhKE®RDTEREERR () -7 RHABERIRE 2 )
wH#H, RE, KR, B0, KB, #E,. 8B “HNy -2+ V) Ta - KRERBRTR
BAH (BEYTRF-VERBIAOEE) SN941 T74-45 (1974).

goil, B0, A, XA, #E B “vIzF-SKHTIEHOBHREET IR
BEZOBEBLIYY) — AR (2v7912R7-Y) CETE-FE (NY) -7 -7
UYL RIBERERTIE BTH) T SN941l 7.6-27 (1976).

WiE, AKRR, KiEfh CIMWESRABRRESEELE - B IR I MWVESRE
2HER— NO52 T4—07 (1974).

BiE, A, MEf “SOIMWESRESHBRERERHRES™ SNI41 75-72
(1975).

HEKK "babeo@mEsatast®E  O/# 1964020
ZJ201-T74—-25B(B)(1974).
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#£3 1 PNCHNathAkEE (£ 7 4 2F) NiES&IF{IH

&5 L El BOfr it B
1 ® R OB OE T 500

2 x f E A kg /ed g 10

3 # B e "~ Nickel 20148

4 ® 7N — NWEMRRFFR

5 B & mn 0.5

6 | ® ® of 40 (BHE)

150 (BHIE)

1 H -4 *® FME, H#HNERE4 1B
8 EH & OB OE C 500%1
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32 PNCENathkHE (#V 74 ) EERZHERE
No I H B f* 53
1 | EXFZRHK BNFEE, #NTHE S %D
ARy F2EAFT 5 2HEKHR
FEHRBBRINTOESRY
(@) 4AFvRy7F 2 &
(b) Y awyh - 1H
(c) HEEEZEE 1%
(d 177, BEE —x
2 |&FTESD kg /o g —1~10
3 | RERE C RBOHLSEBES: 520
Z O fth o 2R
4 (44 vRv7?@ BHRK Ay BAZ Ry T
HESHE | £/ sec 2B LU33
5 B3 ) # BE Torr AN =T 1078 ~ 3
HEEE A 11070 ~1073
6 FV 742 O 8B m 2.7
1 mm 2.0
T | BE% B cil 500 RTEE
FEHE ci 350 v
iy zg (Tortf ol paEsfcc x0T TEE
8 | BEZEFHDHRE £/ sec 4,5 x107° I TRE
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1. BEEav¥ 2% 2A0#E

AVEI LY ADHBIRAEREERRIELAKZEHOEATHOLSICE > T 5,

i ( 5007C)

wHE(207C)
A B
_ » o . C N
o o3
4_3'5]_;,
o3
A"“‘B)'.‘—i ’ Nlﬁﬁg (g{j;cm) 1'0747(— —
C A i Z—FFr-vg
D A i AFvRyFIAON
D

(1) ABMOaIv£7422v2C 1, BLOEBOhMEBRBD I v s 2 v 2R Y

— 2
WCo = 378K, 3 dﬂ; (dl‘*d‘*)}% (0 see) 0

CT=773 °K, di =351, do =25, £=195, K, =126 (d2,/4,=07120& %) %%
AT BE, Cin=294 (£/ sec) BEBELNT,

20 BCHMDavss2v2C . BEVEBEDavE 220K Y

43 M
uCp = 3.817 7T (€. sec) (2)

i, d=3851, £=91%2RAT 3, BETHRBASGLCAITHOCHS 20 CELKIC
ZTHELT, BEUHELL, TORBRC, =292 (U/sec) BE BN T,
B #->TACHOIYEI 47 THE Coy 3,
1 1 |
—_ = N + —_—
Cu Casn Cxe
DEBERICE D Cy, = 268 (£ sec) 28 b,

4) CDHEBNYOI #2752 CRARICA=351, £=197, T=293 KERALT
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KdHoN, 102 (£/sec) THha, #t-T, 221 BTKpLA NV T 4RIV EI R VA
Cr=236 (£ sec) EEHKL T,

1 1 1

—— e + P

CNP CF CP

po, Cup =228 (£ sec) E1 53,



