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Mechanism of Natural Circulation

Taking Account Into Heaving Movement

JIANG Sheng-yao, YANG Xing-tuan” , GONG Hou-jun, LIU Zhi-yong.,
HAO Wen-tao, LI Jun, GE Pei
(Key Lab of Advanced Nuclear Engineering and Safety of Ministry of Education -
Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract; According to the simulation loop of full power natural circulation integrated-
type reactor, the mathematical model taking account into heaving movement was estab-
lished. By means of programming to solve the conservation equations, the mechanism of
heaving on natural circulation was analyzed. The results show that heaving plays an
important role on the natural circulation. Larger amplitude or longer period will result
in more wide-coverage fluctuation. Natural circulation flow under heaving conditions
ensues from both the alternating force and the alteration of density distribution. Under
some certain conditions, heaving is likely to lead more serious consequence than rolling,
and need to pay more attention.
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Fig. 1 Sketch of experiment test loop

for natural circulation at ocean condition
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Calculation of steady state

p»=5.0 MPa,Q=175 kW, K;,=19. 6
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Fig. 3 Circulation flow rate (a), exit subcooling of heat section (b), and exit subcooling
of heat exchanger (c) at different heaving extents at 3 s period
»=5.0 MPa,Q=175 kW
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Fig. 4 Wave limit of circulation flow rate (a) and exit subcooling of heat section (b)
at different heaving periods at 0. 6g heaving extent
»=5.0 MPa.Q=175 kW
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Fig. 5 Driven mechanism for natural circulation
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