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Simulation analysis of mass concrete with cooling pipes based on heat-fluid coupling method
SI Zheng, WANG Sanlu, WANG Zhengxin, XIN Lanfang

(School of Water Resources and Hydroelectric Engineering, Xi’an University of Technology, Xi’an 710048 China)
Abstract: Pipe cooling is the most effective and widely used temperature control and crack pre-
vention measures for mass concrete, with pipe parameters having a significant effect on the cool-
ing effect. In this paper, taking four concrete pouring layers in a gravity dam as the research ob-
ject, heat-fluid coupling method is used to quantitatively analyze the influence of main pipe pa-
rameters on the cooling effect, with the quantitative effect of pipe parameters obtained. The re-
sults show that water temperature decrease from 20 °C to 8 °C, and that every one-degree drop in
water temperature will decrease by about 0. 30 °C of the maximum temperature of concrete. Water
flow increases from 0.9 m’/h to 1.2 m’/h, and each 0.1 m®/h increase in water flow will de-
crease by about 0. 33 °C of the maximum temperature of concrete. Water flow increases from 1. 2
m’/h to 1.5 m*/h, and each 0. 1 m®/h increase in water flow will decrease by about 0. 29 °C of the
maximum temperature of concrete. It also shows that cooling effect is better when the pipe spac-
ing is smaller, water temperature is lower and water flow is larger, and that the cooling effect is
better when the layout of the double circulation is adopted. These parameters should be consid-
ered to find the optimal cooling scheme in practical engineering.

Key words: mass concrete; pipe cooling; heat-fluid coupling method; cooling effect
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Fig. 3 Temperature duration curves of the center point of
the first layer with and without pipe cooling
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Fig. 6 Temperature duration curves of the center point of

the first layer with different pipe vertical spacing
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