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Abstract

In order to effectively solve the problem of high-heat-flux heat transfer caused by the micro in-
tegration of electronic devices, in this paper, we propose to strengthen the heat transfer by us-
ing the idea of bubble flow. Specific approach is to use water and air bubble as fluid medium in
the microchannel with periodic saw tooth structure, inertial confined flow over the zigzag micro
structure surface, resulting in periodic bubble bouncing motion disturbance near the wall
thermal boundary layer, so as to achieve the purpose of strengthening heat transfer. In this pa-
per, we will systematic study the dip angle of the zigzag structure, effects of foaming frequency
and main flow velocity on the movement and heat transfer of air bubbles, and reveal the cha-
racteristics of coupled flow and heat transfer between zigzag micro structure and air bubble,
providing a new perspective to study the multiphase fluid-solid coupling efficient heat transfer.
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Figure 1. Zigzag microchannel structure model
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Table 1. Physical property parameters of each material saturation state in a standard atmospheric pressure
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Figure 2. Grid system
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Figure 3. The process of single bubble bouncing motion
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Figure 4. Temperature distribution along the axial direction
of the rectangular microchannel and zigzag microchannel
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Figure 5. Single bubble motion trajectory under different saw
tooth inclination angle
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Figure 6. The pressure drop of the inlet and outlet of the microchannel varies with time at different foaming frequencies
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