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Decay Heat Removal by ¥Natural Circulation in the Monju

Ex-Vessel Storage Tank (I)

- 1/10~Scale Simple Gecmetry Model Test -

H. Miyakoshi*, K. Hayashi#*
T. Murakami* and K. Satoh#*

Abstract

A simple geometry model test was performed to study natural circul-
ation thermohydraulies in the Monju Ex-Vessel Storage Tank (EVST), using
water as a working fluid. Thermohydraulic data in steady state natural
circulation were obtained from measurements of temperature, velocity
and flow pattern profiles. Also, analytical results by COMMIX-DRACS
were compared with experiments to examine applicability of the code to

the buoyancy dominated flow.

The flow in the model is extremly complex and varies in space and
time, however, it is comfirmed that temperature variations in circum-

ferential directions are nearly uniform.

COMMIX-DRACS results indicate relatively good agreement with the
basic physical effects shown by the experimental data. Both analytical

flow and temperature profiles match with experiments.

Thus, the COMMIX-DRACS code is capable of predicting thermohydrau-
lics in the Monju EVST by the use of the proposed analytical model in

the present paper.

*  FBR Reactor Engineering Section,Safety Engineering Division.

O~arai Engineering Center, PNC.
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Table 3 —1 Results of Temperature Distribution Measurements at & = 0° Cross Section
( Unit : °C)
Transverse Location Inner Barrel I-iea__tfr Outer Barrel Cooling Coil
Radial
i Distance | go 105 125 145 175 195 205 215 225 235
(mm)
445 20.36 19.50 19.06
425 20.80 20.86
395 20.60 20.22 19.82 19.76 19.74 19.90 20.08 20.06
295 19.16 18.90 19.00
245 17.70 17.70 18.40 18.00 17.88
155 16.62 16.68 16.96 16.84
65 14.88 15.00 14.98 15.80 15.26 15.40 15.48 15.08 15.34 15.26
35 14.84
5 14.40 14.62 14.84
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Table 3 — 2 Results of Circumferential Temperature Distribution

Angle (deg.)

Axial Location (mm 0 50 120 180 240 300

395 20.80 | 2042 | 2056 | 20.60 | 2040 | 20.36

295 19.94 | 19.94 | 2014 | 2008 | 19.80

Heater Side 235 18.92 | 1892 | 1886 | 1876 | 1880
155 1732 | 17.48 | 1774 | 1792 | 17.86 | 17.54

65 15.82 | 1630 | 16.12 | 1618 | 1618 | 1584

395 20.40 | 20.52 | 21.08 | 2090 | 20.94

295 20.38 | 20.50 | 2052 | 2022 | 2022

g;fk@'COﬂ 235 18.76 | 1852 | 1866 | 1866 18.70 | 18.66
155 17.26 | 17.44 | 17.30 | 1720 17.18

65 16.46 | 1584 | 16.26 | 1644 | 1612 | 16.16
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Table3 — 3 Results of Velocity Distribution Measurements

Heater Quter Barrel Coaling Coil
Radial 5 15 25 35 35 | 55 | 5 75 85 | 95 | 105 | 115 | 128 | 135
Axial Location fAziaI\ (mm) | 90 | 100 | 110 | 120 | 130 |
%{ rﬁ?}% Velocity { mm./sec)

Upper Section 400 ' |—0.30 | —1.74| 0.59 | —0.58| 0.29
—0.71 | ~169 | -039 | —0.12 | -041 |
Outer Annulus Inlet 395 —2.2741—290 | —0.30 0.12 1.08 0.01
Cooling Coil 1 385 1.85 | —0.22
p 1 375 —0.18 | —0.78
b 1~2 365 —539 [ —182 [ -1.04 [ 192 [ ~1.46
" 2 355 -3.28 | -1.83
” 2 345 —-284 | —3.12
” 2~3 335 003 | 028 -387|—453 |—4.15
Cooling Coil 4~5 275 —3.27 | —3.53 | —5.64 | ~0.15 0.62
” 5 270 —~1.33 | 065
" 5 265 -3.03 | 039
” 5 260 —471 | -028
” 5 255 -279 | 0.19
" 5 250 —1.04 [ -053
" 5~6 245 -2.35 | =167 [ —5.94 | —0.98 | -1.10
0.02 | —0.45 | —451 | —1.07 | ~0.25

Quter Annulus Outlet 70
-1.82 | -142 [ -212 | 010 |
Lower Section 50 ~025| 053|-035| 010 -006|—-026]|-061] 0.17| 216|—055|—187 |—0.77 | —0.87 | —0.68
p 30 —018| 025 034 015| o019 037)-007|-024| o0o09| o024 019 -071|-177 |-176
" 10 005| o004| o021 0o02| oo08| o011]-089|-003]-007| 012!-010| 024 027] 065
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Fig.3 —1 Flow Pattern in the Upper Region with
Shutter Speed 2 sec.



PNC N941 85—-152

Fig.3 —2 Flow Pattern in the Upper Region with
Shutter Speed 4 sec.
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Fig.3 —3 Flow Pattern in the Upper Region with
Shutter Speed 8 sec.
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Fig.3 —4 Flow Patiern in the Middle Region with
Shutter Speed 2 sec.
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Fig.3 — b5 Flow Pattern in the Middle Region with
Shutter Speed 4 sec.



PNC N941 85—152

Fig.3 — 6 Flow Pattern in the Middle Region with
Shutter Speed 8 sec.
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Fig.3 —9 TFlow Pattern in the Lower Region with
Shutter Speed 4 sec,
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