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Numerical study of flow and its heat transfer characteristics of
a single cylinder under the action of acoustic waves

JIANG Yu', JIANG Genshan', YU Miao’, YANG Yanfeng’, SUN Jianhao’
(1. School of Mathematics and Physics, North China Electric Power University, Baoding 071003, Hebei, China;
2. School of Energy Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: In order to study the effect of sound waves on flow around a single cylinder and its heat transfer characteristics,
a two-dimensional mathematical model of multi-physical coupling flow field, sound field, and convection heat transfer is
established, and the finite element software COMSOL is used for numerical simulation. The results show: (1) when the
frequency f =50 Hz and the sound pressure level L,=123—149 dB, the Strouhal number Sr decreases and the cylindrical
surface pressure coefficient C,, increases as Ly, increases; (2) When Lg,=143 dB and f=20—80 Hz, both Srand pressure
coefficient C, increase with the increase of f; (3) Under the condition of having sound wave action (f=50 Hz and
L,=143 dB) or no sound wave action, the drag coefficient C; and lift coefficient Cy,; all change periodically, but the
amplitude under sound wave action increases; (4) The effect of acoustic waves can promote heat transfer on the
cylindrical surface, but when Lg,>143 dB, the local Nusselt number Nu, on the cylindrical surface begins to decrease. The

research results provide a theoretical research foundation for enhancing heat transfer around a cylinder.
Key words: acoustic characteristics; flow around a cylinder; vortex shedding; enhanced heat transfer
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