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Fundamental Experiments on Closed Thermosyphon

for JRR-3 cold Neutron Source (I)

Toshio KUMAI, Kazuo SHINOZU*, Masanobu SAKAMOTOT
and Hidetake TAKAHASHT
Department of Research Reactor Operation
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received January 16, 1987)

An experimental study has been performed to understand the character~
istics of the closed two-phase thermosyphon by using Freon-113 as working
fluid for JRR-3 cold neutron source which has a double wall thermosyphon
system. The experimental apparatus was made of glass in order to permit
visual and photographic observations.

The purposes of this experiment were mainly focused on the effect
of the presence of inner tube on the heat transfer 1limit, the visual
observations of the flow conditions of fluid and the condensation conditions
of fluid in the condenser.

It is found that in the case of the single tube, experimental results
on the heat transfer limit agree with the values which are given by Wallis's
correlation equation, whereas in the case of the double tube, the presence

of the inner tube increases the heat transfer limit by about 200W.

Keywords: JRR-3 Reactor, Thermosyphon, Freon 113, Two-phase Counter

Flow, Flooding, Cold Neutron Source
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25 22 (25) | (22) 379.9 0 00
0 | 7.8 47.8 301.4 0.1586
20 17 (20) | (17) 226.9 0+ o0
12 | 9.5 70.8 113.9 0.6216
10 | 7.8 47.8 148.4 0. 3221
8 | 5.8 26.4 176.7 0. 1494
15 12.2|  (15) | (12.2) | 116.8 0 o0
0| 7.8 7.8 38.3 1.2480
8 | 5.8 26.4 66.5 0.3970
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25 - %0 1300
25 - o0 1340 PHOTO. 1
25 10 0. 1586 1492
20 - 00 800
20 - = 800
20 - oc 798
20 - o0 811 PHOTO. 2
20 12 0.6216 855 PHOTO. 3
20 10 0.3221 910
20 10 0. 3221 1000
20 10 0.3221 826
20 10 0. 3221 848 PHOTO. 4
20 8 0. 1494 974 PHOTO. 5
15 - o0 290
15 - o0 326 PHOTO. 6
15 10 1.2480 225
15 10 1.2480 223
15 10 1.2480 278 PHOTO. 7
15 8 0. 3970 510 PHOTO. 8
15 6 0.1797 515 “ PHOTO. ©
10 ~ oo 220
10 - %0 180
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