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Investigation of Two-phase Reverse Flow in U-tube
under Low Mass Quality Condition

CHU Xi, CHEN Wenzhen, HAO Jianli, ZHANG De
(College of Nuclear Science and Technology, Naval University of Engineering , Wuhan 430033, China)

Abstract; The two-phase reverse flow phenomenon may occur in the inverted U-tubes of
steam generator (SG) for natural circulation. A theoretical model of flow and heat
transfer for two-phase flow in U-tubes based on the homogenous flow model was estab-
lished in this paper. A pressure drop-mass flow curve was derived to investigate the
mechanisms of two-phase reverse flow in U-tubes. The effects of inlet mass quality and
fluid temperature in secondary side on the reverse flow were also analyzed. Then the
theoretical results were verified by the RELAP5/MOD 3. 3 codes. The research shows
that increasing the SG secondary side pressure may reduce reverse flow phenomenon in
U-tubes, and the phenomenon more likely occurs when the inlet mass quality increases.
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Fig. 1 Pressure drop-mass flow

rate curve of U-tube
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Fig. 2 Effect of inlet mass quality

on critical pressure drop and critical mass flux
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Fig. 3 Effect of secondary side temperature on critical mass flux and critical pressure drop
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Table 2 Effect of inlet mass quality on reverse flow

BV A R I 2 A8 3
(kg+s™h A WL/
0. 00 8.28 2 32.92
0.01 8.92 2 33.45
0.03 11.18 2 34.23
0.05 12. 62 3 53. 05
0.07 12. 77 3 54.12
0.09 13.75 3 55.15

¥ : peec=06.5 MPa
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