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Numerical Simulation Study on Resistance Characteristics of
Top Nozzle in Fuel Assembly Based on CFD

Wei Zonglan, Du Sijia, Wang Xiaoyu, Wu Guanghao, Liu Songtao, Zhang Yu
Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China, Chengdu, 610213, China

Abstract: In this paper, numerical simulation study is conducted for the flow of coolant in the
top nozzle of the fuel assembly based on CFD methodology and the general simulation settings have
been proposed. Comparison between the results of measured coefficient in the experiment and CFD
simulation validated the feasibility of this calculation method. Based on CFD simulation, the
resistant characteristics of different components of the top nozzle had been evaluated. The analysis
and evaluation showed thatt the main reason for the difference of the experiment data of the top
nozzle with the reference data is the resistance coefficient value of the fuel assembly top nozzle.
Recommended value is proposed.

Key words: Top nozzle, Hydraulic, CFD, Resistance coefficient
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Fig. 1 Schematic Diagram of Top Nozzle
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1
Table 1 Main Parameters of Validation Conditions
/m-s™ Re/x10* /mm /kg'm"s™! /kg'm™ /
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CFD
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Re CFD
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3 SST mm 200 mm
_[ptotal X VdS
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3% CFD
CFD 1 CFD
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2
Table 2  Resistance Coefficient Results Comparison
between Simulations and Experiments of
Validation Conditions

CFD 1%
12.622 12.900 +2.2
12.854 12.865 +0.1
12.985 12.816 -1.3
= CFD - /
3
CFD
3.1
22
CFD
3
40%
9.815
23%

3

Table3 Resistance Coefficient Results Comparison
between Top Nozzles with and without

the Plug
/%
12.900 7.581 41.23
12.865 7.556 41.27
12.816 7.518 41.34

3.2
CFD
20 mm
400
mm 2
4 CFD
4.6 Re
Re=50x10"
4.594
4.221 8.3%
CFD
4
Table 4 Resistance Coefficient Results of
Separated Top Nozzle
4.686
4,661
4.640
4.594
Re=50x10*
CFD
4
CFD
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