a4t HS1i
2023 46 H

% gh 1 TR

Nuclear Power Engineering Jun.

XEHS: 0258-0926(2023)S1-0069-06; DOI:10.13832/j.jnpe.2023.S1.0069

2 TE +F BRI S TR K
T IKIEREST TR

sk W, wOORY, R, Ry, £

1 IEHERZE TR, dbat, 100084; 2. HHEEH HWFGTR M Bed% N R G T HE R F S g0, i, 610213

E. O HHREE T BRRAE A R IR TR MR, R T HENU BT (CAD) JLfaf
() S R HESE AR B AT RMC FIRS R AR J12% (CFD) %14 Fluent XU+ 7 RS RHE IEATBUE R,
F 5145 PR AR TCHU L T F AR BMR I T . 2553, WRNE T A5 S I SRR s P, R AR 1)
DIZRUER - AHBCT BAE B, IBE T B T AR i3l , BER RS ISR, $EtidAne
J1, fECRRA M, WRNE T AR Y -S4 R RO (R BRI T 29 4 K

KR WRNE TR AR RP L TR 1% (CFD); M shiffetivietk

FESHES: TL334  XEERERG: A

Neutronic and Thermal-Hydraulic Performance Analysis of
Helical Cruciform Fuel Rods

Zhang Tao', Han Wenbin"?, Shen Pengfei', Huang Shanfang', Wang Kan'

1. Department of Engineering Physics, Tsinghua University, Beijing, 100084, China; 2. Science and Technology on Reactor System Design
Technology Laboratory, Nuclear Power Institute of China, Chengdu, 610213, China

Abstract: To analyze the neutronic and thermal-hydraulic performance of helical cruciform
fuel (HCF) rods, numerical simulations using the CAD (computer-aided design)-based Reactor
Monte Carlo code RMC and the commercial computational fluid dynamics (CFD) software Fluent
were conducted, and the results were compared with those of traditional cylindrical and untwisted
cruciform fuel rods. The results show that the helical cruciform structure slightly reduces the
reactivity and increases the radial power peaking factor. Compared with cylindrical fuel rods, the
HCEF rods can enhance coolant mixing and heat transfer due to their transverse flow characteristics.
In the 7-rods assembly calculation, the mean and peak temperatures of HCF rods are reduced by
about 4 K.
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Tab.1 Comparison of Results between CSG and CAD
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