5521 5452 ) TR G TR AR Vol.21 No.2
202344 A Journal of Water Resources and Architectural Engineering Apr. ,2023

DOI:10.3969/j. issn. 1672 —1144.2023.02.014

KERBERTEHMEEIZLSEAKE
BRI E B ITiE

| 2
THEH 'k
(1. KITER AR BT A IR THEA R, #id 33 430010;
2. v ] A A A P PG L S I B TR B A RS W)L B P22 710065)

W OE: KW RERRBUREE - 45 E T A IR T A , G0 o] o i AT DL LA P 2 B 3 43 B 1 D
[/ — , B TR AN KA R AE T AR BUR B T 25 /A 25 350K, RS B LR 0 O F R R . 18 0CdR
T R BREE LR HKE BN Tk . B 58, B AR 5 A 5 v EIKAE B 1A A% N 45 ¥ 4P
TRAE BT DX 3% oy 38 I A, A A XU R S A A LM ST o SR, 70 SRl A 0 1R P 4R T A TR
JUAE AR ER AR A SR S E R B R A T8, a B 5  AR  IRA , SI I R A 5 ) I I A A
Bro WG, M HASONE AT T A2 )25 B, W I EOR BT T IR, 25 R KW S 5T
PR B HURTE 2517, PIRIBURS B 5808 , A B T LR SRR

KEER: K LEEH RIRBURSEE L IR S o0k B HIKAE

hE4S %S TV314 XERFRIRAG: A NEHS: 1672—1144(2023)02—0095—06

Superposed Element Method for Cooling Pipes in
Mass Concrete Temperature Field Simulation
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Abstract; Pipe cooling is an important measure for controlling the temperature in mass concrete, so it is one of the key
problems to specifically simulate the effect of the cooling pipes in temperature field analysis. Because the size of cool-
ing pipe is quite small compare to mass concrete structure, its exact simulation is the focus of simulation calculation. In
this paper, a new method called superposed element method (SEM) is proposed to analyze the temperature field of
mass concrete with cooling pipes in it. Firstly, the structure is divided into two independent meshes: one is the global
mesh without cooling pipes, and the other is the local mesh of the cooling pipes together with its adjacent region. Sec-
ondly, the elements within the local mesh is treated based on FEM, and the two independent meshes are coupled to-
gether through the coupling surface by the coordination of heat conduction. Finally, using the SEM proposed in this pa-
per, two numerical models with a single pipe and many pipes were analyzed and the calculation precision was valida-
ted. The convenient process of grid discretization and good performance in both precision and efficiency show the feasi-
bility of the new method in engineering application.
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