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Analysis of Temperature Field of Fuel Element Under Conditions
of Step Reactivity and Temperature Feedback

CHEN Wen-zhen, SHANG Xue-li, ZHANG Fan
(Department of Nuclear Energy Science and Engineering s Naval University
of Engineering , Wuhan 430033, China)

Abstract: The unsteady temperature field of fuel element was analyzed. Considering
reactor neutron kinetics and heat transfer inside fuel element as well as the physical
properties coupling temperature, the theoretical model was proposed. Using the steady
difference method, the temperature variation and distribution in the cylindrical fuel
element were obtained under the conditions of step reactivity and temperature feedback.
The results are useful and significant for the thermal-hydraulic design and safety analy-
sis of the nuclear reactor, especially for nuclear-powered reactors.
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Fig. 1 Temperature distribution

in cylindrical fuel element
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Table 1 Physical properties of fuel element
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Fig.2 Power density characteristic of fuel element
under conditions of step reactivity and

temperature feedback
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Fig. 3 Temperature distribution of fuel element

at different time
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Fig. 4 Variation of temperatures

at center and surface of fuel element
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Fig.5 Unsteady three dimensional

temperature field of fuel element
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