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Long-Term and Large-Scale Storage of Natural Cold Thermal Energy
in the Winter Season
(2nd Report, Practical Experiment by a Scale Model)

Masayoshi KOBIYAMA, Seitatou FUKUSIMA, Toshihiro KOYAMA
Tadayuki MURAKAMI, Yuichi SATOH, and Tatuya SHIMIZU

It is very important to utilize the local cold energy in the winter season. In the previous paper,
the authors suggested a house for large-scale and long-term storage of the natural cold energy such
as natural ice or snow, and by theoretical investigation, clarified that this type of storage house is of
benefit to users of cold thermal energy in the summer season. In this paper, theoretical results of the
previous paper are verified by a practical experiment with a scale model. A storage house used for
experiment is buried in the ground except for the roof, and is constructed with concrete, insulators
and so on. The measured values of the melting rate of ice, soil temperatures and room temperatures
agree well with values estimated by theoretical analysis.
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Atomospheric conditions
Temperature, solar radiation :
Muroran ( shown in Fig.4 )
Coefficient of heat transfer : 23.2 W/n2C
Soil

Thermal diffusivity 0.0030 m2/h
Thermal conductivity : 1.16 W/mC
Emissivity of ground surface : 0.8 -

Storage room

Constraction and dimensions : shown in Fig.1

Thermal diffusivity m2/h
Insulator : 0.0028 Concrete : 0.0025

Thermal conductivity W/mC
Sheet ! 0.34 piywood : 0.16
Insulator : 0.0034 Concrete © 1.8

Coefficient of heat transfer W/mC
upper wall © 4.9 side wall © 6.0
lower wall © 6.6

Emissivity
inner walls @ 0.9
upper surface of sheet :© 0.54
lce
0.86 ton/m?
6.323 ton

Density o
Initial stored ice
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