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Study on Heat Transfer and Nonlinear Characteristics of

Horizontal Circular Tube Regenerator

WANG Jiao-jiao' , YANG Mo’
(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai,
China, Post Code ;200093 ; 2. Shanghai Jiangiao College , Shanghai , China, Post Code; 201306)

Abstract ; Fluent software was used to numerically simulate the phase change heat storage process of par-
affin melted by heat outside the horizontal circular tube. The solidification or melting models hased on en-
thalpy method were used to consider the effect of natural convection. A paraffin melting model outside the
circular tube was established, in which the cooling temperatures of the left and right wall surfaces were
293 K,the upper and lower wall surfaces were adiabatic boundary conditions,the wall temperature of the
middle heating tube was 363 K, the width of the rectangular cavity was 60 mm,the bottom side lengths of
30 mm,60 mm and 120 mm were taken as the feature sizes respectively, and the diameter of the middle
circular tube was 20 mm. The asymmetric flow characteristics of paraffin in the liquid phase region were

analyzed after the paraffin was melted by heat outside the circular tube. The research results show that
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when Ra is 5.27 x10° , the trajectory of the numerical solution presents a fixed point in the phase space,

which indicates that it is a stable steady state solution; when Ra is 4. 22 x 107, the trajectory of the nu-

merical solution is a closed curve in the phase space,which indicates that the solution is a periodic oscil-

lation solution; when Ra is 3.38 x 10°, the trajectory of the numerical solution has no definite period in

the phase space, and the solution is random. The numerical results reveal that there is more than one

steady state solution in the melting process by changing the feature sizes of the model at the same cooling

and heating temperatures .

Key words: circular tube, phase change heat storage, natural convection, asymmetric flow, steady

state solution
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