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Abstract: In order to explore the influence of vibration of flexible structures on the heat transfer perform-
ance , arbitrary Lagrangian-Eulerian ( ALE) method was used to simulate the inverted flexible flags which
were arranged in tandem in the channel numerically. The flag vibration, flow field characteristics and their
combined effects on the heat transfer performance were studied at the differnet aspect ratios with the same
bending stiffness coefficient. The results show that there are three flapping modes with the change of ben-
ding stiffness coefficient,such as straight mode , flapping mode and deflection mode. With the decrease of
the bending stiffness coefficient, the hysteresis phenomenon is observed at the small aspect ratio. The
large aspect ratio has more advantages in the enhancement of net heat flux, and has higher heat transfer
efficiency within a reasonable mechanical energy loss. Compared with the small aspect ratio channel , the
average net heat flux has increased by 3. 87 times,and the highest heat transfer efficiency can reach 1. 3.
In practical engineering application ,the heat transfer in the channel can be effectively enchanced only by
adopting the large aspect ratio and keeping in flapping mode.
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Fig. 1 Schematic diagram of inverted tandem flags
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