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Flux Density Distribution Measurement in Annular Fuel Reactor

ZHANG Geng, LIU Feng, XIA Zhaodong, ZHU Qingfu* , ZHANG Zhifeng
(Division of Reactor Engineering Technology Research ,

China Institute of Atomic Energy, Beijing 102413, China)

Abstract: The relative neutron flux density distribution is one of the essential physical
parameters of the reactor. Measuring the relative neutron flux density distribution of the
annular fuel zero-power reactor core has guiding significance for understanding the phys-
ical characteristics of the annular fuel core reactor and conducting safety analysis. In this
paper, the v activity of the gold foil at different positions on the outer surface of the fuel
cell after irradiation was measured by foil activation method under polygonal loading of
annular fuel core. The axial and radial relative neutron flux density distributions of fuel
cell at different positions were obtained, and the measured values were compared with
the values calculated by Monte Carlo theory. The results show that the maximum rela-
tive deviation between experimental measurement and theoretical calculation is within
12%. The measurement results of relative neutron flux density distribution are in line
with the measure design expectations. The existing Monte Carlo analysis methods can
better analyze the axial flux density distribution of the components in the reactor. This

study provides essential data support for the engineering application of annular fuel.
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Fig.1 Critical loading scheme
of annular fuel zero-power reactor
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Fig. 2 Calculation result of neutron energy spectrum

of annular fuel zero-power reactor
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Fig.3 Neutron flux density distribution in annular fuel core
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Table 1 Distribution of measured value of axial relative neutron flux density
A B C D E F G
1 0. 299 3 0. 2828 0. 227 6 0. 175 4 0.2039 0. 1156 0. 095 8
2 0. 585 9 0. 547 1 0. 459 5 0. 3518 0. 474 9 0. 290 6 0. 249 3
3 0. 851 9 0. 792 6 0. 6650 0. 5158 0. 683 0 0.3950 0. 343 2
4 1. 006 7 0. 928 3 0. 758 3 0. 604 5 0.799 9 0. 473 6 0. 409 0
5 0. 993 3 0. 936 9 0. 775 6 0. 609 5 0. 784 8 0.477 9 0. 405 7
6 0. 838 8 0. 787 4 0. 644 5 0.5209 0.674 1 0.428 9 0. 343 5
7 0. 559 4 0. 529 6 0.4351 0. 351 2 0. 454 6 0. 286 5 0. 240 0
8 0. 238 6 0. 2287 0. 172 4 0. 138 9 0. 129 6 0. 098 4 0. 075 6
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Fig. 5 Comparison of calculated and experimental
values of radial relative neutron flux density
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