JNC TN9400 2004-017

T EHIRITEIY 5 1 AEABHIE FIE OB

( o 7% % & )

2004 £ 4 H

RIRELT 1 27 ) B S H A
R LFEE > F—



FEROEMELIZEE2ES - HH - ERT2H5E, TRRBAMWEDYE
SEEWN, '

T319-1184 KRR ANFVEIR AT AT HL 4 i 49
BB 7 )VEAFE A
iR i )RR
Bah 1 029-282-1122 (XF)
7y w7 A 029-282-7980
BT A—)V : jserv@ijne.go.jp

Inquiries about copyright and reproduction should be addressed to:
Technical Cooperation Section,
Technology Management Division,
Japan Nuclear Cycle Development Institute
4-49 Muramatsu,Tokai-mura,Naka-gun,Ibaraki 319-1184, Japan

© IR T VBT
(Japan Nuclear Cycle Development Institute)

2004




JNC TN9400 2004-017
2004 4E 4 A

EH < EARITET 5 H XA BA BHE FEOBRERH

(BF 58 8 &)
A ) I R I - N =
2 H

F U AREFORHMEAOZEEA (L MA2AY D) i FLORETEER
HEERIZTHAND Y, TOREEFHCHRT BRENSS, 8o, HEKEHSOTAEA
BESE. IN-HZAOEGBHBLY M LA DAY FEEUSTEENS D, ZOREERBEL S
WSS ENEETH S,

ABFGERL. EEREO < EHBICE BT ABRABTRICONT, KERN & HEREROEA Y
R BHEFEERETELOTHD. TO—BELT, Bic, 18R, £ OERT—F RRAES
T3 HREEOEER ESMICHT 2 EE TN, ZOPREMIC DWW TR 251 7,

TORE. KIEFNTIC X5 THIGENE S MREANT, FEBERICIVERLANZITE
3. FERVEAORBREEONAITES 2EFHCTRT S ERHSHIB T, T,
EH < EABICET S Bam OH ZABABRBRICONT, HABABNRETSZHAITESET
L. HRAI7EXICEDPMIBRAETSSREL 26 E, |

1 RUT STy — ERERE MESETEME Gr, 2 Htad NESI, #3 BijrhRpse
A HERTEETIETT HRSEs



JNC TN9400 2004-017
April, 2004

Validation of Numerical Design Method for Gas Entrainment from a Steady Free Surface Vortex

Takaaki Sakai", Takashi Iwasaki?, Yuzuru Eguchi™, Hiroyuki Ohshima'?

Abstract

Numerical analysis was performed to validate a design method for a gas entrainment occurrence
from a steady free surface vortex. The design method is composed of two procedures. The first
procedure is a three-dimensional numerical analysis for the free surface vortex to evaluate
circulation value and vertical velocity gradient in the vortex. The second is a prediction of a gas core
length that can be calculated by using “the expanding-vortex theory” with the circulation and the
vertical velocity gradient. To validate the design method, predicted gas core lengths were compared
with Moriya and Sakai’s experimental data. In addition, gas entrainment occurrence was also
compared with Baum’s gas entrainment experiments. As a result, it was clarified that the design
method predicted the gas core lengths sufficiently conservative to the experimental data. In
conclusion, it is prospective to evaluate the gas entrainment occurrence by the criterion of gas core
length that is predicted by the numerical simulation and “the expanding-vortex theory™.

*1: Thermal-Hydraulics Research Group, OEC, Japan Nuclear Cycle Development
Institute (JNC) , *2: NESI Inc., *3: Central Research Institute of Electric Power Industry
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#£3.1-1 STB. EHEROMT&E
flow] inlet inlet| inlet] inlet] cyiynder| cylynder] outlet pipe| outlet pipe
rate| velocity| circulation hightt _ radius hi radius hight
I/min m/s m*/s m m mj m m m|
50| 0.041867 | 00083 | 0.04] 0.5 0.2 05 0.025 0.16
9 0.0833323 0.0081 0.02| 0.05 0.097 0.4! 0.0198. 0.03, 0.0409 0.05
7 0.116667 00113{ 0.02] 0.05 0.097 0.4] 0.0198. 0.03, 0.0409 0.05
10 0.168667 0.01621 0.02 ﬂﬁr 0.097 0.4 00198, 0.03 0.05
15 0.250000 |  00243]| 0.02] 0.05] 0.097 04 0.03, 0.0409 0.05
= 3.1-1 SFRERDBATEROREESN
RE [TEARLE WEITEE |EABEEH) | B BEseD)]
cm?/s 1/s cm cm cm
fEHT 71.47 0.43 3.77 "43.77 0.30
SRER 70.42 0.26 Q.55 11.20 11.20
fEdT /st | 1.01 1.64 6.87 3.91 0.03
*: TERREGRLYEH
*2: O P ERELYEN
F4.1. Baun K% OB
flow| outlet pipe hight/| .
rate radius hight| radius| remark
Qlem’/s) D(m) h(m}  h/D(=)
332 00175 0.175 10
415 00175 0.175 10| TOES AL S
498 0.0175 0.175 10
498 00175 0.2625 15
623 0.0175 0.2625 15| REBTOHE AN
747 0.0175 0.2625 15
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