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Abstract : As a cool thermal storage material, the purpose is to minimize energy consumption by
reducing the size of the cool thermal storage tank and the pipe used for transferring heat using hydrate.
This study aims to investigate the flow characteristics and heat transfer properties of the selected cool
thermal storage materials. Specifically, the impact of flow velocity and solid phase ratio of TME hydrate
slurry on the heat transfer coefficient was examined. The results are as follows: in the case of low flow
rates, it was observed that the TME hydrate slurry tends to flow predominantly at the bottom of the
inner tube due to variations in solid-phase ratios, resulting in differences in pressure losses. At high
flow rates, the flow is more uniform throughout the pipe, and the impact of contact with the pipe wall
becomes smaller. The average heat transfer coefficient does not exhibit significant changes at low flow
rates based on the solid-phase ratio. However, at high flow rates, it was found that an increase in the
solid-phase ratio leads to an increase in the amount of TME hydrate that melts, resulting in differences
in the average heat transfer coefficient.

Key Words : Trimethylolethane, Cool Thermal Storage Material, Hydrate Slurry, Solid Phase Ratio, Heat
Transfer Coefficient
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Table 1 Experimental condition

Concentration of TME hydrate solution | 20 wt%
Water temperature 303 K
Solid phase ratio of TME hydrate slurry | 1.7-22.1%
Velocity in the test section 0.3~1.2 m's
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