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Flow Excursion Instability
in Forced Circulation Parallel Channels

XIA Geng-lei, GUO Yun, PENG Min-jun
(National De fense Key Subject Laboratory of Nuclear Safety and Simulation Technology »
Harbin Engineering University , Harbin 150001, China)

Abstract: The flow excursion instability in vertical parallel narrow channels under
different flow conditions was performed by the best estimate system computer code
RELAP5. The process and inherent reason of flow excursion in forced circulation paral-
lel channel system were analyzed in detail. The effects of main operating parameters on
the system behavior were studied. The results show that decreasing the inlet subcool-
ing. the heat flux or outlet resistance, and increasing the system pressure, the hydraulic
diameter or inlet resistance can depress the slope of the pressure drop-mass flux curve
and avoid the flow excursion phenomenon.
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Fig. 1 Ap-G curve with constant heat flux
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Table 1 Parameters for system

HRK.m 1.5
AE BE ] BT . m 0.001~0.003
AR 2
JndA R kW 15~35
JE 41, MPa 1~8
BRI 0~50

AR, K
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Fig.2 Flow excursion with mass flow rate varying
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Fig. 3 Ap-G curves with mass flow rate varying
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Fig. 4 Flow excursion with heat power varying
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Fig. 6 Flow excursion results
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Fig.7 Ap-G curves for different hydraulic diameters
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