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N E AR EIZ XD M A SRR ELT S

(b)) FEAlBAE S

BHEBEESORGREZET.1.2.36RIzid B,
DI AKREBIZHDIZ L O MBIM (F380C) Z LM 3
TeR<, L200CULF &b, $7, REHBEEORI
BIIBIEXEPE LI RIHMOBEHEERIZSDO 1 %LUTF
THD, 15T ERb.

1RGHAMENIZET. L.2.28Kiz_T B, v (
#115.9MPalgage]l) L F &R B, T DD, JFE FHIHGHH
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MR 7 EDE (FAF0.3MPa) ZEEL TH,
#) 16. 2MPa[gage] L FTH VD, BwmEHE I D 12465 (
20.592MPalgagel) &+ Tl 5,

F7, RPNV ELPLOBWAVWHAEILT S E TIRKT
FRMABNIZEBAWLE L RGHHIZ X 3 EFHBRWNA
mIENDECREDO LR ZIDODITLTHD, B7.1.2. 26 LT
H7.1.2.2TRIIC /R T (2R B HERHM %K (RCPY — L LOCA
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THD#0.179MPalgage] L TAII0CIT R L& H
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(0.283MPalgage]) RUEKmMMHEE (132°C) Zz FREI S,
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bl Gl TR T EBDTHYD, TN0DOAHEP» S O E M

BELTFTDOEEBYVTHS,

a., HEBFRENFMICEZIEE

P B U5 R & B R IC R D R R AR

T iZ, ORNL/THTFAABR MM O 5 A2 6, #OBHE L m 85 % T

DVWTHRARKTORENSKFMT I LS ZRDOILZ

MBELTWVWS, £oT, AP E2ELEBT DL, LEOBRKH
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FLIZBTDHHE - N A FEEAX RO #E - w5
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50%DAHEP S ERONB, FEALOHEBRRKEBK TS
il sZzHB LTS, XoT, WAVEZS S FMT
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e, 1RGAMBERTCENAZERLETIEREL V7
MORHALESEREOHBPELRDZH, BEFTIH (1 KHH
MIESTOHBEMBEZOH ILBRERTHIE®Z D 2 R G HR®
WmHAOHE) TEDYVEIRVWI ELAL, EiEH SFHRIEMRRM
CHEXDZRBREIRV,

I1RGANRITB T DM « BEmd - A FRERITHED 2 5
Tk E 700 e OVRE Il #4053 E 7 Lk, ROSA/LSTE R B i BF % o #%
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HERCEhZER LTI IEEL 7O R HILFRIEOH
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WP EHEODIELEHBRELTWVWS, £oT, AEIPIEEZE
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ZeEho, 1RGHMENZER LT IRBERMAER AT L
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FIE (1RWGAMEHDOHBFEEI EROEIHRE) TL£DDY
Bl ehro, EHEBEFREFFRIICEZIZEEIR V.,
AXBERICBIT D1 KM 2 KM O BAL E T FR D BE 24
Z3ET VI, ROSA/LSTFABRMEIT EDOR K25, 2R WM R
A mAICEAWMERO 1 RGHEMHIEDITODNWTHRKT
0.5MPaii K M T 2 AWML S 2RO L ZHAL TS, &
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ENDE—=ZENITOVTHRARTILMERER <, FEFHEWN
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SZROZILEZHALTWVWS., L2AL, EFrFHEMARIED
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LZHERLTWVWDS, £oT, FHE»PETZEEBTDIE, EBED

WHMIEDIEFHMRCHERTELSRDILED, WA VE
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PH, FMEBERAINTA—-ZIZIATIRBEIRELSRD,

1 RGAMRITHT D X0 #E - w56k 5 b8 B o fi#
WET VX, ROSA/LSTFIABRMBIT FORMBEL L, V7TV 7 R
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XV, 1REHAMEHIZOW THEKTO. 5MPam < i+ 3R
P S Z2HEODZLEZHERELTWVWS., XoT, ANEPLPSEEZE
T2, EEBO1IRGMMIEN IR RICHERTELS RS
H, WAVEIDPRLSRY, 1RGEHNAZARKAEKED KD R
MR hd2Z2erb, FMMEHEBERIATA—-ZZHT DR
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HmMIEIRELS RS,

ARBERICBIT S 1 KM« 2 kMO BAL E T HR D BE T 2
{23 €7 V&, ROSA/LSTFAABRMEH O BRI L, 2RWH R
MAlmHMICEDIBERO I RGHAEMIENIZOVWTHRKT
0.5MPai K MG T 2 A ML S 2RO L ZHA LTS, &
S>T, PEPSZERT DL, EBED 1 KRG A M
FRICHARTELSIRDSITLED, RAVERPI2RLSRY, 1RG
HERRAKBEOBAIME I NI L, FFMEHEHLRD
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WA RMAERICTBT DREHM L OBIRE R TN ALY
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ET VI, CVIR Test-3iBRAEHT O KSR 6, JF 47 K W1 25 35
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SZROZILZHABALTWVWS., £oT, AEIPIZBERT D
L, REOR FHBMAREN L CRE BT RICHERT
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Mmdsd. £k, M FHFoREICYUYEL->TIE, FMEHLE R
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DR BB R ORCPY — L8 5 D A Wk O 34l 3 H
EBRDBINTA—ZRCHTEIRMBPNSKBRDIERE V70
RAEKBEICHTIREEMOFMRZU FITRT,
(a) EEBSEREFMICZTZI2EE
#0301 G 1 o B - 45 1l B D 0 0 B R R B e S R & L 72
BE, MITEHETEHEELTVLDAHLABERID NSRS
D, 1RGHAMBERTENDOETEARIRD, EEX
EALARZHOEHBETIZ I RGANMEELTIEHNDOH
ERBERFRSC1IRGAMBRELRTCEAZERETIHEEX
vIZWMARAILEOBRFRBA RS RDIH, BIEFEFIH (1
RGHMIEDOHEMEBEZEROAILBIELTCHIEED 2 &K
GHERRFSHOEM) TEDVEFRWVWI &AL, HiEH
HEBRERRICHEZIRBEIR L,
FRHEHEDRPY — A BEPOLDORAVWEZRESRMELL
A, MIWEHETERELTVLARAVEID/MNESLSRS
T, 1RGHAMBEETENDODETAELRY, EFEX
EALARZHOLEHBEIIZ I RGANMEERLTEHDOH
BB EREC I RGAMEBELTENZESAETI2EIEX
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HHREHGEHOEE) KEDYVERVWI AL, #MiH
HEBRERRICHEZIRBEIR L,
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(b) FFMEHHEH L REINTA—ZITHEZL5PE
W EHDORE FHRELEOF LMBERERESMEL L E
BE, MITEHETEHEELTVLSIHRLABRID NSRS
), 1RGHAMOEREVPKTFTITIDHILT, 1RWHAR
RAEKBROBAAIMF S, FMEHEB LRI NT A —-XC
HTHERBIIRNELS RS,
HHBEMHFDORCPY AL ELPLORA VEEZRIESRMAELE L
EHE, MIWEHETRELTVLARAVEID /NSRS
e, 1RGHRBRAEKBORALPIE S, FMEE L
BMBNTA—RIZHTEIRMBRIRELSRS,
BHREFOBIEL Y 7ONBRA KR ZRESEMEL LI
W, MW EHFTRELTVWEMMMAKREID S RS
D, BIEXI7XRMBONMBMAERBP/NSSRY, EAKIT
ESXRMHBIENDODERTFTARELI LD LA2H, 1 KRGHR
NDEKBOBEDPOB LI LD, 1REGEAWMIEDN
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FRET EOZRELVLREDIAREELADDZIZLIDH, 20
BEBEEZ Y7 HORBALED 2 RGN ZBHE WA ERH &
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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-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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