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Influence of temperature on sound transmission characteristics
in heat transfer pipe array of nuclear power plant

LYU Wei', JIANG Genshan', LIU Yuechao?, ZHANG Wei'
(1. North China Electric University, Beijing 102206, China; 2. North China Electric University, Baoding 071003, Hebei, China)

Abstract: In order to study the influence of temperature distribution on the sound transmission characteristics in the
pipe array structure, different temperature fields including the periodic non-uniform temperature fields are constructed
according to the actual working conditions of nuclear power plant, and the finite element method is used for numerical
simulation. The results show that :(1) the temperature distribution changes the width of the "gap" and the location of
the center frequency in the sound transmission spectrum of pipe array, and the effect of temperature change on higher
frequency locations is greater than that on lower frequency locations in the same medium; (2) in the condition that the
temperature difference of 10°C is the same, the average sound velocity of water is 1 653 m-s”' and the average sound
velocity of saturated water vapor is 522.5 m's”, the band gap width and the center frequency location change greatly
when the medium is water, that is, the sound transmission spectrum of pipe array in the medium with large sound
velocity is more sensitive to the temperature change. (3) When the temperature difference is less than 10°C, there is
little difference between the two spectra before the first central frequency of 23 996.1 Hz in the non-uniform
temperature field with periodic variation and in the uniform temperature field, and a significant difference will appear
after the first band gap. The research results provide a theoretical basis for the improvement of acoustic detection
method in nuclear power plant.
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Table 1 Parameters of saturated steam used in the calculation

W/ °C FHIE/(ms™) HE/(kg'm?)
291 523.87 28.80
281 512.01 30.14
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Fig.3 Sound transmission spectrum of the pipe array at 291°C
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Fig.4 Sound transmission spectrum of the pipe array at 281°C
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Fig.5 Comparison of sound transmission spectrums of the
pipe array at 281°C and 291°C
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Table 2 Parameters of water used in the calculation

IR/ °C I /(ms™) P/ (kg-m™)
275 1662.9 759.4
265 1643.9 777.1
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Fig.6 Sound transmission spectrum of the pipe array at 275°C
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Fig.7 Sound transmission spectrum of the pipe array at 265°C
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Fig.9 Comparison of sound transmission spectrums of the
pipe array at different temperatures in different media
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