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Numerical simulation of steam direct contact condensation
during safe injection

WANG GaoYu' CHEN Wei’® SHEN YaOu® LU Tao'®

(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China, Chengdu 610213, China)

Abstract; During a loss of coolant accident in a pressurized water reactor (PWR) , direct contact condensation oc-
curs when the water undergoing safe injection from the emergency core cooling system pipe is poured into the cold
leg, resulting in temperature fluctuations and pressure oscillations. The volume of fluid model, large eddy simula-
tion and two resistance condensation model of FLUENT have been used to simulate the direct contact condensation
process. By analyzing the mechanism of steam direct contact condensation, the variation characteristics of the tem-
perature field and pressure field have been obtained. The numerical results indicate that the direct contact conden-
sation mainly occurs at the two-phase interface, and increasing the steam mass flow in the main pipe can prevent
the backflow of cooling water.

Key words: safe injection; loss of coolant accident; direct contact condensation; numerical simulation

(B, Z 7 )



