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WHEE 7.1.2.6
BEZ 7 HOFBAIEZ A I 712D T

1. EEZ7HOFOAIEZ A L 7I12OWT

77 v MEfER, FES 7 IZOWTUIKHEE Y 4. AMPa[gage[FREEDN o T A THE ST
BV, HOFIFIRETH V FHFHEIKEIZH 5, EIERO 1| IRFBEITH) 15. AMPalgage] THh
LHZENL, BEFCIPEAINDS Z EiT (HIERZREL TEHY 1 RKGHZRD L OHH
LRV, BEY 7 1IEERFODGHRREO—oTH Y | FHET 1 KIGHMENDEEY
FEALLF & 7eduE, HEADBIGENS,

SRS DB LB L LIRS, FEARITARTHS, FOREREIRD LN HKRREN#EET
AUEHORZMLE L CEEMBEZEIET S 2L L5, o, FEY V7 NOKPETEALD
HOROBKELMET 2L, NoH A GEEREEST ) 23 1 GERANIZIA L, 1 RGEH
R TEILRIZBT HEKREARR 2 KGHIC L 5 1 kinHIBAERVAESNS Z & L7257
B, EABKETTIUIHAORORIENRD Hd, HOFERIET S ¥ 1 I JIEEEERIZE
PETRIDLIIIRS,

#z1. EEZIHOFPLEIA I 7 —&

S X o F54 Hi A e P L FR
=517 B s =N T
LIEHREEDR WS MORHIES A 32/ ey | em)
- SR
-/NLOCA (ECCSEH)
Eokre L (1) 1 RBHWAES] 6. 9WPagage] T raEWKEL”;&*WHEﬂm REEABIL
d : 6. 9Pa[gage] LA ETHERF SHL ECCS 1SR T
ALk f"w*iﬁgﬁii'a‘?_;r?é“i!%t_. ez | (O THE)
TAHATRE AR L R 1 G
HIFPEsR, )
ZEEA - PR LOCA
EDfELm | (2) 1 RBHAES 0. 6MPalgage] T | +REEEAKEK N I
ANz P Lk c A F—TF 2 AVART A 2
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=
R
)
)
B/ EJR S e W
BRAHIC | (3) | WAHHES 1 WPalgage] @ |~ Z2TIIIHER
SR i +RCP¥—/ALOCAHY _ ;
gl | T - Sz ek (1 ns | NP
i (L. 2MPalgage] +4¥# 0. 5MPa) e e

¥ BEEAEEAER L THRE. KLOCAD®L S S ARL, BVE(kiz L 28MIRER T 28 E L &8 AREEIL
fEabd L, BEEARTEAL N ML 5, 228 IEREARFO L 512, 2WIRHIRGEREZ LY | JunEES %
Hilf LEEEAE D 2 < Y LHEEIT I EEIL MRES R SIS Z LA BE L FRELL EZ  SOOHRIEN L L,
VB FENBEORER & N SIS,
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2. BEX7HOFMAILY A I 7OREHRB (1 KGBEAMENE) (220 T (&1 OfiEHR)
(1) 1 &BHBES 6. OWPa[gage] THLET 2HE
1 RIHEFAET] 6. OVMPalgage] TRAIE T AR & LT, REARFEAZBIET H7-0FEF 7
[E57159 4. AMPagage | lC S8 2 2+ 7= £ 71 6. WPa[gage | |IZ TRALET A L 9 EDH TV A, 1 RiGHET
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a. BEELRE
b. /NLOCA (ECCSIEH) (BEFAZLELETEHINEATEER 1 TibH %)
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ANCESEIH T 5,

(2) 1WEGEMED 0. 6MPalgage] THLET 554
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WEBRZ W, EES 7 KIZREIZEAZINDS, ZOBEIZBWT, 1 KGBHEHIFZE~DN .
HATRAIEDOB AN G, 1 WIREBAESS 0. 6MPalgage] & Rt ORZHILET S, 1 &
EIEFES] 0. 6MPalgage] TR+ AZFEEIILITO LB, (0. 6MPalgage] DRHLIZ >\ TiX, 3
THZR)

a. TEEETL OCA+EEEALR

b. AT xzAAATALLOCA

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

1 IRIBHMESH 1. 7 MPalgage] (208°C) (CTRAILT 2B L LT, 2558 BRI

(B AEEFEARMERAARE) . BEFEAICL Y —EEDIT H BKEANT X 2 ROGEM R L O
ZE LT-GHER O D 1 IRGEHM A o~ b 2R 5, HEEICHEKBETERT 585
B R ELHMAILREILEY TRV &, —FHT1HRBHEBR~ON 2 HAFEA L OB S5
1, BES V7 FEABGEE, @R FA IS TEEZ 7HAOFRZAILTALERH D, L
T=ido T, FALBEZAT O 1 RGEHMENIL, N2 AR 1 RGHEZNITHAT HES 1.2
MPa[gage ] |2} L, EfiREE EO R +0. 5MPa 24T, 1 IGEES (REE) 249 1. TMPa[gage]

(208C) & LT3, (#91. MPa[gage] DIRILZSW\TiL, 3IEZMR)

BARRGZEL U C BRGNS LAIC L 2 8FGHIC LY 1 B HIZOBER - BEEZ1T S,
LB TEEZ 7 0LEASHSS, BREELRTVIHOFRORAIERTE2WED, 1 K
WEIRAES) GRE) %49 1. TMPalgage] (208°C) (z¥%—7' L. HiREIE%L, HOFEHAIET 5,
1 KSEBTES) (REE) %% 1. MPalgage] (208°C) TRAIETAERIILITOLEEY,

a. EXMENEFRERL+RCP—/VLOCAHY

b. ®7ZZEERER (2 48#]) +RCP—/LVLOCARL

3. FEFEAROEBFEAFMGIES GES 7 HOFPAIEES (0. 6MPa[gage] , 7 1. TMPa[gage]))
DEZFITHONT

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 : EEZ 7 ZEOKHHEEFE (m?)

y : RY be—7fE (FREk: 1.0 BEE(L : 1.4)

LEIFAERIL. EEX L 7EAKED 29.0m® (15%47-0) BB Ehi-txnEHELT
R TE D, FAFEEICL-T, AT ARY bo—T4HENRRRAZENS, ZOREERELT
HOFAEEAZLUTOLEEDREL TS,

(1) 1 &&GEWBIES 0. 6MPa[gage] TRALLT 2E 2 F
RLOCAZED LI TRAWENPEZ | RGEAMEAPRFFTERWGEIE, EEFZ 7D
FEATRNETHDZ b, BEY 7 NRHEOIREZUIINBOEEEZ T W&
ZBivd, (- TREZE(LITINE &l LR TH DWEE(k e Ale s, AY ba—74E
iz, BEVEl: 1.4 2FRALTHET S, ZOBAEOEEY > 7 NERONEN » A
BAECDENTA 0. 6MPalgage] L 72578, FESY 7 HOFOMHAILIX, 1 RGHEHBES
0.6MPa[gage] & LT\ %, Fiz, FL~OFEAZEBLET D Z L LEBERBIZEE LRV,

(2) 1 WEHBESR 1. TMPalgage] THIET5E X

P TREN N EIFELRO L O ITH - (REFEARDMERATREDOESIL, 2 KBERGHEIRIEIZ X
D 1 RGHZROEN M LZEEEALEET TV, 20X 9 2FER T inEHE
HOBETIIEC T, BEY 7 OEDE, @< D ELEBLTHDZ D, EBEF N
SAHOREIIINROEEEZ T L LEZDND, E- T, RELLIIVHREARETES
FRA LA, R bo—7ERT. FEEL 1.0 2R L GIHET S, 20580
ZIES 7 INEROWERN o A A BHHAE U HENIL K 1. 2MPalgage] & 725, % ZIZ+0. 5MPa
() OHEERERRE R BEY 7 D FR ORI, 1 RKIGHBTENK 1. TMPa[gage] &
LEwiE;

() EEEERH 0. 5MPa DIZEMEICHNT

PAIEHREZAT 5 1 RInAWEN L, R EORB 2 A TRET DLENRDH D, F12, fil
FICHARBEFERT 2B, B & SMAIEREIEY] Tidu,
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1. [ICHIT
TR EIFRE K OV TP i EREEE S B8 LT, RCPI—/LLOCAZ %
ALTEEE, 1 IRGHROFREKEEZHERT S Z & CRLEBHEZIIET 28800,
EIRET L ALK EL BT AT h > TORBEEB L-REL LT, &
TERRERRERIC 1 IGEMES R ONREDHERFZ1T 9. 1 IREIES0. TMPa [gage]
IZBRE LRI, REBRINASRA T LA R AL AR LK EE TS Z & L
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, 30m’/hé LTERY, #&
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

(#925m’ /h) 12, XHICRH FI5m/h) ZEELESE LT, 3’ hEiRE LI

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

H H ABEhHEHi TeRBfRbT
fffro— K M-RELAP5 SATAN-M(Small LOCA)
ﬁ%ﬁ)j} 100% (2, 652Wt) X 1. 02 100% (2, 652Mt) !

" &%’)ﬂfﬁ 15. 41+0. 21MPa [gage] 15. 41MPa[gage]**
1 RISHWEEARRE N .
306. 6+2. 2 302. 3°C*!
) e @
FP : AT/ HERE
KRLRAIEEN 7 Z7F =T : ORIGEN2 Rk
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EEY 7 FEEN 4, 04MPa[gage] [FE
EEX 7 15AKE 29. 0m® (12:247-9) Rt
ERENIZEBWT, 109’/ h/ &
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RN ER AT LA R
{ e 300/ iy 2
DIFFAF~DET TR
2 i HIRs RS R G EETAEDI % R
1 RisEWHEEE208°C
1 RISHWAREE, FEHOLRFF ERE L gy 2
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BIE% 7 HOFrALE ERE LR vE2
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2 RS HIFS A BB ZEF 7 HOFFIENB1055t% ERE LR V2
Rt e S A P 6 N 1 RBEWAES0. TMPa[gage] EIE _
ERE LR V2
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M1 OB, IRAVRRICHORAHEBE L T D Z &0 bR T,
X2 LB F CoOFEIRHERT ABLANDERIIRE,
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OFEMT MO b &5l 2 £l L7, FHlfERZX 1 ~K 41277,
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EONREMETT2Z 2R LT,

EREL LTE, FRRENSIMEZICRMAMERRLI=y FO¥ 7
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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

#7.1.2.10-12



TABLE 4 SUBCODLED FLOW MASS FLOW HASS FLUX LTSF AND WYLE CALIBRATION DATA

1681 PRESSURE DENSITY STAGANATION | - DISCHARGE HENRY-F AUSKE MODIF IEO 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 1.4 --
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,
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