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Effect of Gap Width of Rectangular Narrow Channel on
Heat Transfer Enhancement

HUANG Jun"?, WANG Qiu-wang', HUANG Yan-ping’, BAI Bo-feng'

1. State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, 710049, China;
2. National Key Laboratory of Bubble Physics and Natural Circulation, Nuclear Power Institute of China, Chengdu, 610041, China

Abstract: Considering the structural characteristics of flow passage in the rectangular narrow channel
and the annular flow predicted analytical model of Critical Heat Flux(CHF) in round tube, the annular flow
CHF analytical model in rectangular narrow channel has been obtained. This model can be used to predict the
CHF of boiling two-phase flow annular flow in rectangular narrow channel which gap width is not less than
0.5mm. The analysis and calculation indicate that when the inlet width-gap width ratio of rectangular narrow
optical channel is 25~85, the enhancement of CHF in channel is obvious. At the same time, considering the
characteristics of two-phase flow, the new determinant laws of CHF in boiling two-phase flow system has
been derived. The analysis and calculation indicate that this determinant laws is appropriate. The best
width-gap width ratio of heat transfer enhancement is 45~75. Based on the above results, the reference
width-gap width ratio of heat transfer enhancement is 45~75 in rectangular narrow channel.

Key words: Rectangular narrow channel, Gap width, Enhancement of heat transfer, Critical heat flux,
Analytical model
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