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Fig.1 Schematic diagram of a triplex tube regenerative heat
exchanger with built—in interrupted isosceles trapezoidal

twisted fins
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Table 1 Physical properties of materials
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Fig.3 The effect of the number of grids on the liquid fraction
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Fig.4 Model validation
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Fig.5 Schematic diagrams of the intercepted axial and
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Fig.6 Temperature cloud plots of phase change material with
different twisted degree
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Fig.7 Liquid fraction cloud plots of phase change material
with different twisted degree
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Fig.8 Velocity vectors under natural convection
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Fig.10 Temperature cloud plots of phase change material

with different twisted fin quantities
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Thermal performance analysis of triplex tube regenerative heat
exchanger accumulator with built—in interrupted twisted fins

Xie Shangkui'?, Lin Zhimin'?, Hou Bo'?, Wang Lianghi'?
(1.School of Mechanical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2.Key Laboratory of
Rail-way Vehicle Thermal Engineering of MOE, Lanzhou 730070, China)

Abstract: For the accumulator filled with phase change material thermal conductivity is low, heat
storage time is long and other shortcomings, this paper establishes the concentric triplex tube
regenerative heat exchanger built—in intermittent twisted fin model, the use of Fluent software for
the melting process of the internal phase change material for the three —dimensional unsteady
numerical simulation of the structure of the structure of the different twisted fin number and the
degree of twisted degree, analyze the phase change material liquid phase rate, the average
temperature, the amount of heat storage and the average heat storage rate rule of law with time.
Simulation re —sults show that in this paper, compared with the triplex tube regenerative heat
exchanger within the research parameters, with the in—crease of the degree of twist, the complete
melting time is gradually shortened, when the twist rate is 2.5, the complete melting time can be
reduced by up to 33.1% , with the increase in the number of twisted fins can also shorten the
complete melting time, when the number of twisted fins is 4 complete melting time can be reduced
by a maximum of 25.6% . The inclusion of intermittent twisted fin sig—nificantly shortens the
complete melting time of the phase change material and enhances the heat storage capacity, which
helps to im—prove the comprehensive heat storage performance of the triplex tube regenerative heat
exchanger.

Keywords: phase —change heat storage; triplex tube regenerative heat exchanger; melting;

twisted fins; numerical simulation
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