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Fig.1 Diagram of temperature measuring points
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Fig.3 Longitudinal temperature distribution

with 5 mm away from tube wall Fig.4 Ice volume comparison of two kinds of

ice storage system
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Fig.5 Ice thickness with different time with (without) metal screen
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Fig.6 Streamline change with different time with (without) metal screen
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Ice Storage Numerical Simulation of Horizontal Single Circular Tube
Added with Wire

Zhong Liang,Pan Yang

(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: Shortcomings of the ice-on-coil thermal storage heat appear in the ice. Adding some metal wire
around the tube may improve freezing efficiency. In order to describe the result of freezing process on extended
surface, regarding wire and water mixing region as porous media, reasonable mathematical physical model is
established and theoretical calculation is conducted. Density variation with temperature is used to study influ-
ence of the water natural convection on the freezing process. Calculation finds that effect of natural convection
on the temperature distribution is achieved mainly through circulation of natural convection. The ice shape is
achieved mainly by the microcirculation near the icing region. Both the ice storage system with wire and the one
without wire appear the shape of inverted pear. Due to the wire, the shape of inverted pear is less clear than the
ice storage system without wire.

Key words : porous media; metal wire ; natural convection; freezing
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