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Natural Convection Heat Transfer of Latent Heat Storage Type

Microcapsule Slurry in a Rectangular Cavity with
Two Opposing Heating and Cooling Vertical Walls
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This paper has dealt with the natural convection heat transfer of the microcapsule slurry
composed of phase change material (PCM) as a latent heat storage substance. A rectangular cavity
with two opposing heating and cooling vertical walls was selected as the present research model.
The temperature difference between heating and cooling walls, the width of the cavity and the PCM
concentration were set as parameters of natural convection heat transfer. The heat transfer
coefficient of heating and cooling wall, the flow velocity profile and the temperature distribution of
the microcapsule slurry were calculated by numerical computation. It was clarified that the transpor-
tation of latent heat evolved by melting and solidifying of the PCM in the slurry exerted on a strong
influence on the natural convection heat transfer. Moreover, it was found that the heat transfer
coefficient reached at the local maximal value with an increase in temperature difference between
heating and cooling walls. In addition, Nusselt number was influenced by the transportation effect
of latent heat that was caused by melting and solidifying of the PCM. The numerical results revealed
quantitatively that the natural convection heat transfer depended on the PCM concentration, temper-
ature difference between heating and cooling walls, and width of the rectangular cavity.
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Fig.14 Temperature and velocity profile of latent heat microcapsule slurry layer
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Fig.17 Relationship between Nu and Ra
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