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Experimental Research of Quasi-Steady Time of
Liquid Film Flow on Containment

Lu Yanghui , Wang Yanzhi, Liu Lu, Wang Yan
State Nuclear Power Technology R&D Center Beijing 102209 China

Abstract: Quasi-steady time characterized the response of the water film to the steady state in
the passive containment cooling system. It is a key factor in the heat transfer and design of the
nuclear safety system. There are two processes during the falling film covering the containment
surface. The first process is water flows down, resulting in a wet area; the second is water laterally
wet the dry area due to its semi-stability, and the contact angle becomes smaller and slowly
increases the coverage area. Coupling of the two processes makes it difficult to determine the
quasi-steady time. On the basis of the results of collection tank level, flow and pictures of water film
coverage in CAP1400 water distribution experiment, present study proposed two methods to
determine the stability of the water film, which are flow balance method and coverage stable
method. It solved the calculation problem of quasi-steady time and provided a new way for
determining the stability of the water film, and furthermore, relations of relative quasi-steady time
with Reynolds number based on different distribution water structures are obtained.

Key words: Passive containment, Quasi-steady time, Steady-state determination, Flow balance
method, Coverage stable method
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1
Table 1 Coverage Changing in a Test
Is 1%
1%

0 0 0 0
60 12.4 0.124 3.65
120 16.1 0.037 1.09
180 19.2 0.031 0.91
240 25.9 0.067 1.97
300 309 0.05 1.47
360 412 0.103 3.03
420 44.4 0.032 0.94
480 45.6 0.012 0.35
540 471 0.015 0.44
600 49.6 0.025 0.74
660 51.2 0.016 0.47
720 56.4 0.052 1.53
780 64.1 0.077 2.26
840 69.5 0.054 1.59
900 73.1 0.036 1.06
960 74.5 0.014 0.41
1020 75.1 0.006 0.18
1080 75.8 0.007 0.21
1140 76.2 0.004 0.12
1200 76.4 0.002 0.06
1260 772 0.008 0.24
1320 775 0.003 0.09
1380 77.8 0.003 0.09
1440 77.8 0 0
1500 78.2 0.004 0.12
1560 78.8 0.006 0.18

Fig. 3 Over all Coverage and Coverage Growth Per Minute
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