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Table 1 Water temperature at the entrance of cooling water pipe
/d 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
/C 17.8 17.6 17.3 17.2 17.0 17.0 16.8 16.5 15.5 15.4 14.4 14.2
/d 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 11.0 12.0 13.0 14.0 15.0
/C 13.7 13.6 13.5 13.3 13.4 12.8 12.9 12.4 12.5 12.1 11.9 11.9 11.5
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Fig.2 Sketch of test concrete block with
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Fig.3 Time variations of tested and calculated temperatures at 6 measuring points
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Table 2 Monthly average air temperature at dam site C
1 2 3 4 5 6 7 8 9 10 11 12
11.0 12.7 16.8 21.2 24.3 26.1 27.1 26.7 24.8 21.0 16.7 12.7
5
10°C 6.43°C 3.6C 15°C
4.4C 2.6C.
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Fig.5 Distribution of highest temperature
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Fig.6 Time variation of temperature at typical points
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Fig.7 Distribution of temperature in dam body after the completion of dam construction Sep.5 2005
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Calculation and experimental comparison of temperature field of
embedded cooling water pipes and their application

ZHU Yue-ming' HE Jin-ren’ XIAO Zhi-giao' FANG Xiao-wu
1. College of Water Conservancy and Hydropower Engineering Hohai Univ. Nanjing 210098  China

2. Zhejiang Provincial Investigation and Design Institute of Water Conservancy and Hydropower
Hangzhou 310002  China

Abstract For examination of the FEM used for calculation of the temperature field of embedded concrete cooling water
pipes a laboratory concrete temperature rise test is performed. The comparison of the tested result of temperature
distribution with that calculated by the FEM indicates that the algorithm is not only robust in theory but also precise
enough for practical application. The application of the algorithm to the study of the temperature control for a high roller-
compacted concrete gravity dam shows that the embedment of cooling water pipes in concrete is an economical and
effective measure for temperature control with the merits of simple operation easy adjustment high adaptability and

high quality and is especially suitable for cutting off the internal temperature peak in dam bodies.

Key words temperature field water pipe cooling concrete temperature rise test FEM iterative calculation

temperature control





