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Natural Circulation Capacity Experiment and
Numerical Simulation for Pool-Type Research Reactor

HUANG Hong-wen, LIU Han-gang, YANG Xiao-bin, QIAN Da-zhi,
XU Xian-qi, HUANG Wen, ZHANG Yang
(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The natural circulation capacity is the important parameter that characterizes
the safety capability of a nuclear reactor. In order to analysis the passive safety of a
pool-type research reactor, and determine the extreme levels of heat-carrying capacity
under natural circulation condition, according to the special core structure, a method
was proposed to carry out natural circulation experiment, and a software was developed
to analysis the natural circulation capability. The calculation results of core flow satisfy
experimental values well, and the relative deviation is less than 1. 6%. Under the condi-
tion the pool water temperature is 40 °C, the natural circulation capacity of the reactor is
no less than 710 kW according to the calculation result of the code. It indicates that this
pool reactor has good passive safety ability.
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Fig.1 Coolant temperatures at reactor powers

in natural circulation capacity experiment
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Fig. 2 Results of coolant flow at reactor powers
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