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Abstract: The natural circulation capacity and related characteristics of passive residual
heat removal system under rolling motion were investigated experimentally on the
rolling apparatus. The effect of additional and gravity pressure drop on flowing charac-
teristic was studied. And the influence of gravity pressure drop and flow resistance upon
flow velocity was also analyzed. It is shown that the natural circulation capacity of
passive residual heat removal system reduces in rolling motion. As the rolling amplitude
becomes larger, the average condensate flow rate becomes smaller, and its oscillation
amplitude becomes larger. Moreover, the minimum condensate flow rate decreases

quickly. But the change of maximum condensate flow rate is limited. The variation of
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main parameters with rolling period is not very obvious. The effect of additional pres-

sure drop on average flow velocity is not noticeable. The influence of gravity pressure

drop on average flow velocity has nothing to do with rolling period. The effect of gravity

pressure drop on flow velocity is much more less than that of flow resistance. As the

rolling amplitude becomes larger, the effect of flow resistance on average flow velocity

diminishes.
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Simplified figure of PRHRS
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Fig. 2 Power, average condensate flow rate and condensate flow rate vs. time
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Fig. 3 Diagram of natural circulation system

under rolling motion
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Table 2 Decreasing tendency of average condensate flow rate

m SRR KO ik R A2 B0 () TP R K R/ (kg + b D) _—
o T8/ e (1—=sin 0 /)" 5/ %
e it / (kg + h=1) g 10 12 " W %

10 265.5 260. 6 255.3 255. 4 257.5 3.13 0. 36

15 265.5 255.5 250. 7 252. 6 251. 2 4.9 0.82

20 265.5 244.7 241.1 242. 6 240. 9 8.73 1. 45

25 265.5 — 230. 8 234.9 241.7 11.2 2.25
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Fig. 4 Decrement of condensate flow rate
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