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Effects of System Spatial Distribution on Natural Circulation
under Rolling Motion Condition

TAN Sichao!?, GAO Puzhen’, SU Guanghui'

(1. State Key Laboratory of Multiphase Flow in Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China;
2. College of Nuclear Science and Technology, Harbin Engineering University, Harbin 150001, China)

Abstract; The effects of the system spatial distribution including mass distribution, rolling axes
and double loops on natural circulation under rolling motion condition were studied theoretically
based on the mathematical model of natural circulation flow with rolling motion. The results
show that the spatial distribution has important influences on natural circulation flow due to the
time-spatial characteristic of additional acceleration caused by the rolling motion, and the effect of
rolling axes is significant. For the coolant system, the effect of centripetal force may be counter-
acted by the symmetrical distribution of the loop; the effect of tangential force may be reduced by
locating the rolling axes outside the loop, and the fluctuation of the total coolant mass flow rate
may be lowered by using symmetrical double loops.
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