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Bubble Dynamics of Water Boiling Heat Transfer in Vertical
Rectangular Mini-Channel

GUO Lei, ZHANG Shusheng, CHEN Yaqun, CHENG Lin

(Institute of Thermal Science & Technology, Shandong University, Jinan 250061, China)

Abstract; Boiling heat transfer in a vertical rectangular mini-channel 2 mm in breadth and 300
mm in length was investigated to further understand the mechanism of water boiling heat transfer
in narrow channels. The numerical simulation was performed to explore the course of bubble gen-
eration, growth and departure and analyze the influence of the superheat degree of wall surfaces
and the movement of phase interfaces on boiling heat transfer. The gravity, surface tension and
wall adhesion were considered in the calculation, and the calculation results were compared with
the experimental data. The results show that surface tension is much more important than gravity
in the process of boiling heat transfer. The departure diameter of bubbles increases significantly
with an increase in the superheat degree. When the bubble diameter is larger than 1. 5 mm, it will
be influenced by incoming flow. In addition, the simulation results agree well with the experi-
mental data.
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