The Japan Soci ety of Mechanical Engineers

2886

H A8 ¥ 230K (B )
55 # 517 % (1989-9)

#@X No.88-1362 B

ZHABORM - KBUSRRTRIEES DR
(% 1 8, FTKENNEHTA

#@ LB R, BB EAE, /N A
N kB E, KO M

Long-Term and Large-Scale Storage of Natural
Cold Thermal Energy in the Winter Season
(1st Report, Theoretical Investigation)

Masayoshi KOBIYAMA, Seitaroh FUKUSHIMA, Toshihiro KOYAMA
Tadayuki MURAKAMI, and Yuichi SATOH

It is very important to utilize the local energy, such as natural cold energy in the winter season.
In this paper, the authors suggest the house for large-scale and long-term storage of natural cold
energy, such as natural ice or snow, in order to use it as a cold thermal energy source in the summer
season. This storage house is buried in the ground and is simply construction. By theoretical thermal
investigation, it is shown that about 80% of the stored ice in this house remains, even after one year,
without melting by circumferential thermal condition and the density of ice or snow must be higher

to use this storage house effectively.
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Atomospheric conditions

Temperature, solar radiation :

Sapporo ( shown in Fig.3 )
Coefficient of heat transfer !
Aata= 23.2 W2 T

Soil

Thermal diffusivity ae = 0.0015 m2/h¢"’
Thermal conductivity : As = 0.58 W/aC ¢
Emissivity of ground surface : €+ = 0.8 -
Storage room

uou

Height : Za =5nm
Diameter : de =50 m
Burying depth : le =2m ¢
Packing density of ice :7uv = 0.8 w*/a®
Density of ice : pice = 0.80 ton/m "’
Initial stored ice
de = 10m ! We = 250 ton
de = 50m : We = 6280 ton ¢°’
de =100m : We = 25130 ton

(<) ’s mean standard values. Parameters are
shown in corresponding figures.
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