JAERI-Tech

HRAFEZABENESR (LOVA) KO
ERRB AL DOTRICEHO
R FHTRERORR

TTIER - TARLZ - IR - S

BERFHDHARPR
Japan Atomic Energy Research Institute




Ay H— g, BREFARERSAERI AL T SRS E T,

AF oAb, BAR FHTFRANERDEREHFR (T319-11 KRBT H
A HT, BRLBLOZS v, Tl ZOEMCBAEARTIULESE, - P —
(T319-11 KIEHAELF g B AR L HIFRA) CHEIC LK BRAL B4 -7
BNET,

This report is issued irregularly.
Inquiries about availability of the reports should be addressed to Information Division,
Department of Technical Information, Japan Atomic Energy Research Institute, Tokai-

mura, Naka-gun, Ibaraki-ken 319-11. Japan.

@ Japan Atomic Energy Research Institute, 1996

ol BT HA&E F I RAT
El B ®WETHERY—-—EZ



JAERI—Tech 96—012

PRSFHERERENER (LOVA) RoBRER MO
7o OB ORISR & TR RIEAR O E

BERFHAMARREBETFRAT&ETFH
W) BE-wm#E /DN RERT
EE OXE

(19964F 2 H21 A5218)

BERAFTELAHRBHES (LOVA) "BETHE, HEFRNIADEBREZEDI-DHITHKET
OEFIcEEEEREIIC L ABRRATERENS, JOEERIZ, WO 48 - TEHENED SR
WKHRAT B —FH, PUFILPHIEY X b EES TERNEH AWM~ LB T2, Lichi-
T, BESFOREMOBEN S I OHSHENE %4 5 BRI OB #8) £ C &Rl T 5
CENBOTEETH B,

FIT, BMOSICET A ERRREEEMICTE T 2FEMEMRT 5720, TR
Y AERFLOTEEE A B L. ZORE, LOVAXH T CRENEIRVEDTHE LD
FEREET,

IOFEREL &I, PMIOBEZEESEE - THRNOSA82 ERKROTRIEERET L, £O
RENEBNZEE Ui, £/, HURICLZERBITEIT » CTEBRRORBMMES T EKD, 35
IOl EE - THHOBRGEREEE Uz, THAERS OB ON-BRERIT, BEEFK
FIC L BRREAIEEIC BN EC B U SRR, LOVAFRSETICEISHEIDMD
BRHEESTTRAGTANC L - TEEMICTHBTEL Z LEHOMILIZ LD TH S,

g Rm : T318-11 FHBREMMBEBEHOTAR2 — 4
+  EEE



B ARt

JAERI—Tech 96012

Development of Flow Visualization Techniqué for Measurement of
Exchange Flow Rates under the LOVA Condition and Results of

the Preliminary Flow Visualization Experiment
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Wwhen a loss of vacuum event (LOVA) would occur in a fusion reactor, a
buoyancy-driven exchange flow takes place through breaches ch a vacuum vassel
due to a temperature difference between the inside and outside of the vacuum
vessel. The exchange flow through the breaches may occdr not cnly from the
outside of the vacuum vessel into the inside but also from the inside to the
outside conveying tritium and radioactivated materials. Thérefore, it is very
important to estimate quantitatively the exchange flow behavicr under the LOVA
condition from the viewpoint of the fusion reactor safety.

In order to develop a new.technique for quantitative estimaticn cn the
exchange flow rates through the breaches, a flow visualization procedure was
investigated. It was concluded from the investigation that the correlation
method was the most effective procedure under the LOVA condition. In addition,
the flow visualization experiments were carried out using a small vacuum vessel
to estimate the exchange flow rates through the breaches. As the result, the
exchange flow behavior was observed and the local velocity distribution was
obtained from the image analysis results by the correlation method. Furthermore,
an average exchange flow rate was calculated using the local velocities. The

exchange flow rates estimated by the flow visualization experiments agreed well
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with the measured exchange flow rates by the electric balance. It was clarified
that the exchange flow rates through the breaches under the LOVA condition can

be determined quantitatively by means of the flow visualization measurements.

Keywords: Fusion Reactors, Safety Tests, LOVA, Breaches, Exchange Flow,
Experimental Study, Flow Visualization Technique,

Correlation Method, Quantitative Measurement
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1000 ' save "DISP.BAS",A

1010 *

1020 DIM X(30,30}),Y(30,30),U{30,30,3),v(30,30,3},C(30,30,3)

1030

1040 ' F$="e:M1GS16.DAT"

1050 INPUT " Plot Data File Name " ,F$

1060 QFEN F$ FOR INPUT AS #1

1070 INPUT #1, DUMS$

1080 INPUT #1, DUMS

1090 INBUT %1, DUMS

1100 INPUT #1, NX,NY

1110 INPUT #1, 8X,8Y,0X,0Y,DT

1120 INPUT " Vector Length Scale VSC “,VSC

1130 PRINT " Screan Scale : SX, §Y. Scleen Origin OX, OY."S8X,8Y,0X,0Y
1140 INFUT " SX, SY, OX, OY ",SXR,SYR,O0XR,0YR

1150 IF SXR = 0 THEN GOTO 1170

ile0 5X = SXR : SY = SYR : OX = OXR : QY = QYR

1170 INPUT H#1, NWX, NWY , NST,NNX,NPX,NNY,NPY,NTX,NTY NRX,NRY

1180 FOR 1Y=1 TC NRY

1180 FOR 1X=1 TO NRX -

1200 FOR IP= 1 TO 3

1210 INPUT #1,I0UM,IDUM,X(IX,IY),Y(IX,IY) UCIX,IY,IP) V(IX,IV,IP},C
(1X,IY,IP)

1220 NEXT IP

1230 PRINT X{IX, 1Y), Y(IX, IY),UCIX,IV,1},V(IX,IY,1),C{IX,IY,
1)

1240 X(IX,IY)=X{IX,IY)/5X+0X

1250 Y(IX,IYV)=Y(IX,IY)/SY+OY

1280 FOR IP= 1 TO 3

1270 U(IX,IY,IP)=U(IX, IY, IP)/SX

1280 VOIX, IY,IP)=V(IX,IY,IP)/SY

1290 NEXT IP

1300 NEXT IX

1310 NEXT IY

1320 CLOSE #1

1330

1340 THRESH=.6

1330 AL = 8

1360 HIRAKI = 15/180%3,141589

1370 LS 3

1380 PRINT F$

1390 SCREEN 3,0,0,1

1400 WINDOW (-30,=-30)-({541,509)

1410 LINE (D,0)-(511,479},.B

1420 FOR IY=1 TO NRY

1430 FOR IX=1 TC NRX

1440 IF ( C{IX,IY,1)<THRESH ) THEN 1630

1450 X1=X(IX,IY)

1460 Y1=Y(IX,.1Y)

1470 X2=X({IX,IY)+U(IX, 1¥,1}

1480 Y2=Y(IX,IY)+V(IX,IY,1)

1480 X1=X2+VSC®{X1-X2})

1500 Y1=Y2+VSCH{¥YLl-Y2}

1510 ' IF Y1<170 OR Y1 > 243 THEN GOTO 1580

1520 LINE (X1,Y1)~(X2,Y2)

1530 ° PLOTTING ALLOWHEAD

1540 X2P = X2-X1+.00001 : YZP = Y2-Y1+.00001

1550 THETA = ATN( ABS{ Y2P/XZP } }

1580 AX1 = X1 + SGN{X2P)*( ABS(X2P)-AL*COS{THETA+HIRAKI} }
1570 AYl = Y1 + SGN(Y2P)*{ ABS(Y2P)-AL*SIN(THETA+HIRAKI) )
1580 AX2 = X1 + SGN([X2P)*( ABS(X2P)-AL*COS{THETA-HIRAKI} )
1590 AY2 = Y1 + SGN(Y2P)*{ ABS({Y2P)-AL*SIN(THETA-HIRAKI) )
1600 LINE (AXI1,AY1)~(X2,Y2)
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LINE (AXZ,AYZ)-(X2,¥2)
CIRCLE (X2,¥2),1.5
NEXT IX
NEXT IY

K$=INKEYS$:IF K$="" THEN 1680
CLS 3

STCP

END
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