— ) \ -
£ 2025 4F 5525 4 45 16 1] By R 5 T # ISSN 1671—1815 §2

2025, 25(16) : 06766 -08 Science Technology and Engineering CN 11—4688/T _. :

DOI:10. 12404/j. issn. 1671-1815. 2404997
SRR B0, RIEE, BUHT. 80T 2 ESECT 00T AR R BE RO ] B BR 5 TR, 2025, 25(16) ; 6766-6773.
Li Yichen, Zhu Huanjun, Yan Xiangyu. Numerical simulation of aerosol retention characteristics under sodium fire accident conditions in so-

dium technology rooms[J]. Science Technology and Engineering, 2025, 25(16) : 6766-6773.
RFeER AR
MIZEEHRIA TRBERS B EHEREM

FRR, RAEE, AAT
(HEETFRERAIFFTRE, AT 102413)

W B MITMEEMAKRFRAE T AR EGLER, AOWAK BT AP ke Foa A3 LRI AT E L L 3
R R AL AR A) R SRR 3D 1 5 (computational fluid dynamics, CFD) 7 % 3k T 52 FRi st £ 28 A4S AR My R b A st 48 IR ed i
B8 WAL S KT GBI A S BEA  E R E ) M A Saffman FH A ARA Y BT TE SR, M EREE A
FBFH A AT OR B IR AT R T AR A, Z2RAN SLEMRT TR ERN  AAZLERRALETIRKEA
EREFRBRG RELERAD> LB AU L RGN EMTARMBAIRE T ELER PO FERE, R YRR,

FBkA] KA AR AR MR SAEEEM

R RS T304, SCHRkRERY A

Numerical Simulation of Aerosol Retention Characteristics under Sodium

Fire Accident Conditions in Sodium Technology Rooms

LI Yi-chen, ZHU Huan-jun, YAN Xiang-yu
(China Institute of Atomic Energy, Beijing 102413, China)

[ Abstract |

aerosol particle migration, a microchannel grid structure similar to real cracks was constructed using computational fluid dynamics( CFD)

Sodium fire accidents in sodium technology room can generate harmful aerosols. To analyze the impact of sodium fire

method based on the actual concrete crack characteristics to simulate the migration process of aerosol particles in the room wall. A two-
dimensional horizontal microchannel flow model was established, considering gravity, inertial force, and the influence of Saffman lift and
Brownian diffusion on particle motion was studied, and a microchannel particle motion model was constructed to numerically simulate
particle retention characteristics for different gap structures. The results indicate that when the gap size is less than submillimeter, it is

considered that there is no risk of causing a large amount of aerosol particle leakage in the gap. The branching corners and uneven micro

structures within concrete gaps can effectively reduce the penetration coefficient of particles in the gaps and reduce leakage.
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