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Mockup Tests of Void Fraction in Moderator Cell and Two-
phase Thermosiphon Loop of Cold Neutron Source in Chin
a Advanced Research Reactor

DU She-jiao, Bl Qin-cheng, SHEN Feng, CHEN Tingkuan,FENG Quan-ke, LI Xia
o-ming (State Key Laboratory of Multiphase Flow in Power Engineering,Xi"a
n Jiaotong University, Xi"an 710049, China; China Institute of Atomic Ene
rgy, P. 0. Box 275-33, Beijing 102413, China)

Abstract Full-scale mockup tests were carried out using freon-113 as a working fluid to verify t
he design of China Advanced Research Reactor (CARR) Cold Neutron Source (CNS), whichis
atwo-phase hydrogen thermosiphon loop consisting of an annular cylindrical moderator cell, two
separated hydrogen transfer tubes and a condenser. The circulation characteristics, liquid level an
d void fraction in the moderator cell against the variation of the heat load were studied. The densit
y ratio and the volumetric evaporating rate of the mockup test are kept the same as those of CAR
R CNS. The test results show that the mockup loop can establish stable circulation and has a sel
f-regulating characteristic. Within the moderator cell, the inner shell contains only vapor and the o
uter shell contains the mixture of vapor-liquid with void fraction in a certain range.
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