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T EE 7.1.2.6
BEZ 7 HOFBAIEZ A I 712D T

1. EEZ7HAOFOAIEZ A L 71220 T

7T v MEEER, FES 7 IZOWTIIFHEERIH 4. MPalgage | FBEEON s A TIE ST
BV, HOFIFIRETH V FHFHIKEIZH 5, EIERO 1 I3 15. AMPalgage] TH
HZEND, EEFCIPEASINDS Z EiT (MIERZREL TEBY 1 KGHZRN OO
LW, BEY 7 1IIEERFODGHRBO—oTH Y | FHET 1| KIGHMENDEEY
FEALLF & 7eduE, HEADBIGENS,

SRS OB D LB L L0, FEARITARTHS, FOREEEIRD LN HRIEN#EET
AUEHOFREMLE L TEERERZIE T 2 L 225, o, FEY V7 NOKPETEALD
HOFOBREZMGET 5L, No A GEEMRET R) 231 IGHFZRNIZHA L, 1 REGEH
R T BRI HEKEARR 2 KGHIC L 5 1 kisHIBAERVBEESNS Z & L 25T
B, EABKETTIUIHARORENRD HE, HOFERLIET S ¥ 1 I FIEEEERIZE
PETRLIOL SRS,

#z1. EEZIHOFPLEIA I 7 —&

[ ’ e . : - =<3l H O FREA R EE
£ 5 B S o BH (- N
S EPRREZLR HES 7 HAFHALES A Y (AW S — 4 3 2) iR
- SEHEE L E
- /ANLOCA (ECCSIF#)
ke L (1) 1 WRSERAES 6. MPalgage] T | (BETEA 11|; ﬂ;&;« ;i :ﬁmwiz}f *‘, ey N
: 6. 9WPalgage] L\ FTHEFF &L BOCS #RIES T
ALk f#rﬁiﬁﬁz':‘?ﬁ;-:rb?!és;. ez | (O THE)
PRI AT RlRE AR A V VROV 1 B
Hib, )
TEEANT s PELOCA
LHELH | (2) 1 RGHWIES 0. 6MPalgage] T +EEEALRL ‘
HIZ IR P ks 1 A B =T AAT A N bk
BiaA LOCA
=
K
o)
]
1 RFHE K S R
ERAHIC | (3) 1 RAHHIES L WPalgage] © | oo JEIREER
el Hi —LLOCAHY :
L BIELA B Lk e N o BetH 1k
HIZ W+ (1. 2MPa[gage] + 4248 0. 5MPa)  RICHBIIEIRIER (24 )
5@& ; il = +RCPI—/LLOCAZ#L

¥ BEEAEEAER L THRE. KLOCAD®L S Sl ARiL, V(i L 283MIRER T 28 E L &8 AT
fEabd L, BEEARTEAL N HHPAIE 25, 228 IERIEARFO L 512, 2WIHHIRGERREZ LY | JnEES %
Hillf LEEEAE D 2 < Y LHEEIT I EEIL MIRES R SIS Z LA BE L FRELL EX  SOORRIES L L,
VB FENBEORER & N SIS,
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2. BEX7HOFMAILY A I 7ORERB (1 KGBEAMENE) (220 T (&1 OfiFR)
(1) 1 &WBHEHBES 6. OWPa[gage] THALET 554
1 RGHWAET] 6. OMPalgage] TRAIE T 2B & LT, RERFEAEZMIETA-0OFES 7
[E57159 4. AMPagage | |C &8 2 2+ 7= £ 71 6. WPa[gage | IZ CRALET A L 9 EDHTWA, 1 IRGHET
J£7] 6. MPa[gage] TRALL T H2FERIILIFDOLEEY,
a. BEELRE
b. /NLOCA (ECCSIER) (BEFAZVLE LT HHRINEATEER 1 GH L)

2B, PLOCAIZBWTIE, 1 KREGEHZRNPLDRZWEN DN EMHE CC SIEIESE
HMESIt:,. T CTARS T EDOFEANILY | RIGEMENNEET D20, BEY > 7 OHEAN
AN EES NI 5,

(2) 1WEGHEBED 0. 6MPalgage] THLET 554

1 IRIGHIFATES] 0. 6MPa[gage] CRALL T 2BEM & LT, KLOCAKE, 1 RIGEIZRDH DR
WEBREWH, BEY 7 KTEEITEASNDS, ZOBEIIENT, 1 REGEFRZ~DN,
HAFABGIEOBLANE . 1 WEEHBAED D 0. 6MPalgage] & 22U ORAMALET 5, 1 kb
EIEFES] 0. 6MPalgage] TR+ AFEEIZILITOLEED, (0. 6MPalgage] DIRHLIZ >V TIE, 3
THZR)

a. TEEETL OCA+EEEALK

b. AT xzAAATALLOCA

(3) 1 RGEWIES (GREE) #91. TMPa[gage] (208°C) TRAILT AEE

1 RIGHWATESH 1. 7 MPalgage] (208°C) (ZTRAILT 2EME LT, £AQ0E) IHEIFEE M

(B AEEFEARIMERAARE) . BEFEAICL Y —EEOIT H BKEANT X 2 ROGEM R L O
T LIRS D=0 1 IIEHT A = 8 ) 2R3 5, EEICHEKELHRT 2845
B R EAHMAILREILEY TRV &, —FHT1HRBHEBRA~DON 2 HAFAB L OB S5
ik, BESY V7 EABMGR, BURYA IS TEEY /7 HAORERIETAHERH S, L
T=ido T, FALBEZAT O 1 RGEHMENIL, N2 AR 1 RGHEZNITHAT HES 1.2
MPa[gage ] |2} L, iEfiRE{E EO R +0. 5MPa 24T, 1 WiGEIMES (REE) 249 1. TMPa[gage]

(208C) &L TW3B, (#91. MPa[gage] DIBHLZSW\Tik, 3IEZMR)

BRI EL LT, FERKED LFIC L 22BN L0 1 IRIGEIROBIR - BIEE1T 5.
B TEEZ 7 NBEASHSA, BREELRTVIHOFRORAIERTE 2D, 1 K
WERAES) GRE) %49 1. TMPalgage] (208°C) (z¥%—7' L. EiIREIH%L, HOFEMHAIET 5,
1 KREBIES) (REE) 2% 1. MPalgage] (208°C) TRHIETAERIILUTOLEEY,

a. ERMEHEFRER+RCPY—/LLOCAHY

b. 2 FENEREL (2 4##) +RCP—/LLOCAZRL

3. BFEFENEOEBFEAMEGLES EE4 > 7 HOFAIEE ) (0. 6MPalgage], £9 1. TMPa[gage]))
DZEZ FIZONT

HES 7 MEROHNEN o A HAE T SENZL T OREAXTRO L5,
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P =Pi X (Vi/V) "

Pi: §I#ES) (MPalabs])

Vi : PIIXHHEERE (m?)

P:ZEZ7ZEDES (MPalabs])

V  BES 7 ZOKHEERE (m?)

y ARV be—7EE (FREE: 1.0 BEE(L: 1.4)

SEFEAMERL, EEZ 7 RAKED 29.0m® (1EH47-9) ShHcshizLEDEHELT
MRETE 5, BAEEICL»T, @AY AHRY ho—THEBRRRL L6, ZOREEELT
HAFRALEEAZUTOLBYREL TV S,

(1) 1 &&GEHBES 0. 6MPa[gage] TRALET2E 2 F
RLOCAZED L I TRAWENPEZ S | RGEAMENPRFFTERWGEIE, EEF 7D
ENTRNVELTHDZ End, EEY 7 NGHERORER IO ELZIT R EE
Zbivd, (o TREZE(LITZINRE &l LIREBETH OWEE(kE Ale s, AY ba—T7%E
iz, BEVEl: 1.4 2R L THET S, ZOBAEOEEY > 7 MERONEN » A
BAECDENTA 0.6MPalgage] L7257, FBESY 7 HOFOMAILIX, 1| RGHEHMES
0.6MPalgage] & LTW\5, E7o, FL~DEAZELT D Z L OERIERBITBE LR,

(2) 1 WEHBESK 1. TMPalgage] THIETHE X

P TEN N EIFRERO X O ITH - (REFEARDMEATREDOE AL, 2 KHERGEIRIEIZ X
D 1 RIGHZROEN ZHEH LEEEAZEEIAT > TV, 20X 9 2RFER T KInEME
HOBETIIEC T, BEY 7 OEDE, @< D ELEBLTHDIZ D, EEF I
SAHOREIIINBOEEEZ T L LEZ DD, - T, RELLIIVHIREARETES
FiRA LA, B bo—7ERT. FEEL: 1.0 2R L GIHET S, 20580
ZEY 7 INEROWEN » A A RHAAE C B ENIE K 1. 2MPalgage] & 7225, % ZIZ+0. 5MPa
() OHEERERR E R BEY 7 D FR ORI, 1 RIGHBTENK 1. TMPa[gage] &
LEwiE;

() EiEEESRHE 40, BMPa D42\ T

PAIEHREZAT 5 1 RInAMED L, R EORMB 2 A TRET DLENRDH D, F1o, fil
EIHARBEFERT 28RO, B & SMAEREIEY] Tidu,
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BTEET. 1.2.7
FERR A T LA IR T O LA TREDREIZ DV T

1. [ICHIT

AT BN EIREE I K OYR TR s A EMERETE S ZEE: L T, RCPS—/LLOCAD %
ALTEEE, 1 IRGHROFREKEEZHERT S Z & CRLEBHEZIIET 28800,
EIEE ST L ALK EE BT A1 bz TORBEERB LI-BAL LT, &
TERRERRERIC 1 IGEMES R ONREDHERFZ1T 9. 1 IREIES0. TMPa [gage]
ICEREL-4IC, RERARA T LA R AL AP LK ERETH 2 & &
LTBY, ZOEKMEDRENE X FITOWTEHE LT,

2. REHE

H L — L RTN—T 2R EEIREER) \ZRBT AR DEREN LR Th 5,
REBBARIA T LA R 7B 2R LEATRIL, 30’ /hé LTEBY, #&
B R HEERTEE IR 5, /INMELOCAESR DT RB W TERDH 5,
/NI 7 e — & T — R [SATAN-M(Small LOCA) | % FAV - HESSARNT %2 FktE L
TARERNHRRE L TWA,

3. WERMTIZ L HRRERER
SR UM ORE R O, BERITIZRW TR LEBHICES LEESH
B KI4REE) ICxL T, RREBE LR (R 38 (2RI AIRAV itk
(f925m°/h) 12, XHICHRHE K65m/h) BB LIMEE LT, 30w’/ hZRE L
HRNCEER L 7RI T AT R R 11T, TR Z R 1 226 3 1TR
75
2B, WERBFRNTIC X - TERIE L= REF LK TH 530 /hiz oW\ Tid, &
KEMEROGIEEHRIZIS\N T, FLBREDOBLIENFIRETH S Z E DGR SN T
WD Z ENLRERETHD,
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K1 EEFTES

fffro— K M-RELAP5 SATAN-M(Small LOCA)
ﬁ%ﬁ)j} 100%(2, 652Wt) X 1. 02 100% (2, 652MWt) 1
1 ( jm%;)‘EjJ 15. 41+0. 21MPa [gage] 15. 41MPa[gage] **
1 KISEWA AR EE "
306. 6+2. 2 302. 3C*1
() e -
FP : BARRT/IFZEHEE
KRLRAIEEN 7 Z7F =T : ORIGEN2 Rk
(A 7 VEHZRGE)
EEY 7 FEEN 4, 04MPa[gage] [FE
EEX 7 15AKE 29. Om® /2 Gk
ERENIZEBWT, 109’ /h/ &
RCPHEDFZE (480gpm,/ &) #HX4 & 72 % DKL, 6em (K9 -
(1) 0. 6inch) /& (RCP 3 A& #t1. linch) (&
SIS DIRZ\ O ERE)
RN ER AT LA R
{ - N /f - 30m®/h 7| V2
DR ~DEKTE
2 IS HRsEHIEIRRLG HERANLINTE [FE
1 TIGHEIHREE208°C
1 RISHWAREE, FEHOLRFF ERE L gy 2
(%91. MPa[gage] EIhEH)
1 SHWATE K01, TMPa[gage] BIRER Y :
BEX 7 HOFpIE ERE L 7p| V2
BB (6047) 12510534
2 W HR SR EIE R BEZ 7 HOFAIEDB1055% ERE L7y vE2
R RR S LA R T 1 BBEWAES0. TMPa[gage] EIE P———
iv:l) (K92. 285E1%)

X1 LI, AR HORARHEBR L TD 2 & DRZE IR,
X2 P E COXBNEHERT 2B DB RIITE,
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16

14
12
1
% 10t
E 2 Wi HRTESIEIBRAG (59 30 43)
5 o
(MPa[gage])
6_
a4k
2_
00 1 2 3I 4 5 6
BE R (B
E1 1 KREGEEMESOHER
7_
6_
= 5_
il e B
AL 1AL B
{4; _____________________________
@ 3 LHEFEABE (89 0. 7 BEHED) /

ot PR LEEH (R0 4 Bf))

0 1 2 3 i 5 6
WA (FF)
2 KAFLIKNLOHERS
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801
701
60
W 50 FEENISE 5 — Ry 2V REEN

W
L / P L BEHIH A 2B L7 T

(kg/sec) - WAVE (K97kgs)
20t
10}
%

W R ()

K3 WAV IREOHR

wT.1.2.74
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WA &EET7.1.2.8
AT EN ) BRI O JR PSR T 11 e ONRLE O B IR IEREZRIZ DWW T

1. FL®IZ
ERFRENS)EIRE L (RCP—/VLOCA AT 25E) BRELEZHE.
FHRAE D24 T IT AT IR R KR 7 HEN A SR AR = >
r DG EIAEKAE R A, RN AREERL =y F 2 O HERN
BHARE D BRG S ., R FIFEAEROEN R ORENME T 5,
FRREHERT 5720, 24RFEILIE QR TR AR RE S - IRE 278 L 7=,

2. HERSAER

F1IORT XM HEFEEL (RCPY —/LLOCADRAET BHE) LAk
OFEMT MO b &5l 2 £l L7, FHlfERZX 1 ~K 41277,

FRREZ2ARMUGE S IR TR MAESRIE N K ORE X ERT208, F4
FEAERIBLRFEZ (M A R BER 2= > bOF 7 FHEEIEENRE TH 5
1OCIZEZE L, FRFEARN229IFHMZ ICmEEHENICEZET S,

DB —7 o R LEERIC, @EEREDBZEDIGHZN L, BHAEL
BERT =y P AW E RN B R e A ZME L7-5a, ’1 AW
H2lmd LB, BRUARNEARAGRAROEIZELY | R FIFHENEL
JENRCRENMET T 5720, RPFEMESROREGERENO 2 %
(0. 566MPa[gage]) - B (200C) % E[EIA Z L7e< | RFIFIEMRZRE T
EONREMETT2Z 2R LT,

FKREL L TE, FERAENSIEMEZ ITKMAESRERERI=y FO¥ 7
EEREMEEN 5 & & b, N E TR KBRIE KR > 7HIZ X A&
BB ERTI=y h~OmAHAK (HK) BARREBAIGETHD, LoT, F
LRI AR LR 14 O JR T 1P K& A2 0 25 B SR 1 10°C 2 I s CHRE A 22 Y
BARRGEHZ G L7256, K3 ERUOR4ITRT LB, RIFEHERS
JES B ONRE ISR @ REN R OB EHERIREZ ERIS Z &gk, FKFF
MR RE R ONRE ER AR TE 5 Z L 2R LT,

W 7.1.2.8-1
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R O Bk oo 3 HESOME, v 87Ty S 7 [4] 2| (B B3 5% 710 63 WolkEd 4 s HE
H._
2t v oy T bk ) Bes e JWE pa w o FHE
WA 2 LHOTIMS b SER LAY b £0NER OVl T e L] (LA FEFETRY)  [2398]Pdiv0 b et ¢ < 5 TR
ML B2 WROHBHVBEHT 6= VL 4L
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CRITICAL FLOW IN SMALL ROZZLLS FUR
SATUPATED AND SUBCOOLED WATER AT HIGH PRESSURE

J. C. Lin, G. E. Gruer, W. J. Quapp
EG&G ldaho, Inc.

ldano Falls, Idaho 2341t

TABLE 3
TEST CONDTIONS FOR WYLE AND LTSF SMALL NOZZLE CALIBRATION TESTS

PRESSURE TEMPERATURE
TEST (Test Section) (Test Section) NOZZLE SIZE
MPa K am
LOSI-[RRR 9.6 542 16
L0si-2 6.20 543 16
LOSI-3 4.60 538 16
L0S2-1A 13.44 552 4
L0S2-2 10.5 550 4
L0s2-3 1.2 551 4
Wyle 3R 14.7 557 16
Wyle 06 14,7 557 4

LOSI and LOS2: Test Series 1 and 2 for LTSF small nozzle calibration tests.

(Hig)

Lin J.C., Gruen G.E., Quapp W.J. “Critical flow in small nozzles for saturated
and subcooled water at high pressure” ASME winter annual meeting, 1980
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TABLE 4 SUBCODLED FLOW MASS FLOW HASS FLUX LTSF AND WYLE CALIBRATION DATA

1681 PRESSURE DENSITY STAGANATION | - DISCHARGE HENRY-FAUSKE |- MODIFIED G

C ey " MASS FLUX MASS FLUX BURNELL DATA
‘ MASS FLUX
HPa Iu_;.e‘ﬂ3 .- . Itqfs--? kq!s-mz kqfs-nz kgfs-uz

x10* x10¢ x10 x10°

LOS1- 1RRR? 9.60 770 -0.008 8.2:0.4 8.4 8.6 --
L0sS1-2 6.20 740 0.001 I 3.9¢+0.2 4.4 3.7 4.1
Los!-3 4.60 © 700 0.004 ©3.000.15 3.7 33 =
1052-1a° 13.44 AV, -0.022 RLLPY LS S 10.9 1 na --
Los2-2 10.59 719 -0.005 7.8406 8.5 8.5 -
L0s2-3 7.2 721 0.0006 " 6.04).2 5.2 5.3 5.6
wrLe Rr° 6.50 700 0.0033 4.740.4 4.6 3.6 a.6
wree 06° 6.85 81s ~ -0.004a 7.440.8 1.7 8.3 1.6
WYLE 06 6.66 821 -0.0044 7.040.4 7.8 8.2 7.6

a. LOSI and LOS2: LTSF 16 mm and 4 mn nozzles test data, respectively,

b. MYLE 3R and WYLE 06: WYLE 16 mm any & mm nozzle test data, respectively,

(Hit)

Lin J.C., Gruen G.E., Quapp W.J. “Critical flow in small nozzles for saturated

and subcooled water at high pressure” ASME winter annual meeting, 1980
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