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Investigation on the Critical Flow Through a Rectangular Narrow Slit

HUANG Bo, ZHANG Botao, SUN Yunda, GONG Shengjie

(School of Nuclear Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Critical flow experiments through a rectangular narrow slit were conducted based on
the leakage rate of the coolant through crack in the LBB analysis of nuclear power plant pipe
system. The test section with a structure size of 80 mm X 10 mm X 0.6 mm was used to
investigate the influences of upstream pressure and temperature on the critical flowrate, within
the upstream pressure range of 4-12 MPa and subcooling range of 10-125 “C. The Henry-Fauske
critical flow calculation model was modified by introducing Richter’s flashing superheat
prediction formula because of the observed thermodynamic non-equilibrium in experiments.
Results show that the critical flowrate increases with the upstream pressure and subcooling. In
addition, the thermodynamic non-equilibrium is more obvious for the cases with lower upstream
subcooling. The location of the flashing inception moves to the upstream with the decrease of
upstream subcooling and has a great impact on critical flowrate, which can be predicted by the
modified Henry-Fauske model. The predicted results of the critical flowrate by the improved
model show a good agreement with the experimental data with an error of =10%.
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