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Research on Flowing Characteristics in Vertical Inverted U-Bend Tube

Steam Generator Under Low Flow Rate Condition

ZHANG Yong, SONG Xiao-ming, HUANG Wei
(National Key Laboratory of Reactor System Design Technology,
Nuclear Power Institute of China, Chengdu 610041, China)

Abstract; The theoretical analysis and computational fluid dynamics (CFD) method are
used to study on the flowing characteristics in the primary side of a vertical, inverted
U-bend tube steam generator (UTSG) in this paper. The theoretical analysis gives the
pressure drop relations in the tube. The reversal flow will be occurred in long or short
U-bend tube under the specific conditions. The necessary condition for reversal flow is
low flow rate, temperature difference between the primary side and second side, and
height difference between U-bend tubes. And the CFD method is used to validate the
theoretical analysis result.
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Fig. 1 Sketch map of primary side of UTSG
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Pressure drop vs. mass flow rate of long and short tubes
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Fig. 4 Flow distribute vs. total inlet flow rate under different conditions
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