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Numerical Simulation of Shell-Side Heat Transfer and FI
ow of Natural Circulation Heat Exchanger

XUE Ruo-jun;DENG Cheng-cheng;Ll Chao-jun;WANG Ming-yuan

National Defense Key Subject Laboratory for Nuclear Safety and Simulat
ion Technology, Harbin Engineering University, Harbin 150001, China

Abstract Inorder to analyze the influence on the heat transfer and flow characteristics of th
e heat exchanger model of different solving models and structures, avariety of transformation t
o the model equivalent for the heat exchanger was studied. In this paper, Fluent software wa
s used to simulate the temperature-field and flow-field of the equivalent model, and investigat
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e its heat-transferring and flow characteristics. Through comparative analysis of the distributio
n of temperature-field and flow-field for different models, the heat-transferring process and nat
ural convection situation of heat exchanger were deeply understood. The results show that th

e temperature difference between the inside and outside of the natural circulation heat exchang
er tubesislarger and the flow is more complex, so the turbulence model is the more reasonabl
e choice. Asymmetry of tubes position makes the flow and heat transfer of the fluid on both si
des to be dissymmetrical and makes the fluid interaction, and increases the role of natural conv
ection. The complex structure of heat exchanger makes the flow and heat transfer of the fluid o
n both sides to be irregular to some extent when straight tubes into C-bent are transformed, an
d dl these make the turbulence intensity increase and improve the effect of heat transfer.
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