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Summary

Storage materials for a minimized storage system should be able to store much energy in small quantities,
and to solve such a problem, salt hydrates such as CALCIUM CHLORIDE, SODIUM SULFATE, SODIUM

PHOSPHATE etc. were considered as most suitable storage media in which phase change phenomena take

place at low temperature.

Therefore those salt hydrates were used as storage media in this study, and piped-storage tanks were manu-

factured vertically for the experiment.

The characteristics of thermal storage media were investigated and the results are summarized as follows:

1. From the experiment of radial temperature distribution of vertical piped-storage system, the latent heat

phenomenon did not occur in all storage media during heating process because of generations of heat due

to the reduction in the number of water molecules. However, among those storage media CALCIUM

CHLORIDE had most remarkable latent heat phenomenon during cooling process. Therefore CALCIUM

CHLORIDE was considered as most suitable storage media.

2. Heat quantity transferred to the storage media was the largest in case of CALCIUM CHOLORIDE under

the same conditions during heating and cooling process.
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Table 1 Specification of measuring instruments.

Nomenclature Range Remarks
Flowmeter 31.5~315 ¢/ hr Turbo No. 30.315
Potentiometer Galvanometer —25 ~ -+25 v Y. E. W.

Milivolts 0.1~1.2
Thermocouple Cr. Al. sensor
Table 2 Physical and thermal properties of storage media used
Melting Heat of Density o Heat capacity Thermal conduct-
Storage media point fusion (kg / m*) (J/kg®C) tivity k(W /mTC)
(T) (kJ / ke) solid liquid solid liquid solid liquid
CaCl, -6H,0 29-39 190 1,800 1,560 1,460 2,130 1.09 0.54
Na, SO, - 10H,0 31-32 225 1,460 1,330 1,760 3,300 2.25 -
Na, HPO, -12H,0 36-48 279 1,522 1,420 133.4 - - -
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Fig. 1 Schematic diagram of experimental

apparatus in radial heat transfer

1. Cold water 2. Heated water 3. Thermocouple

4. Flowmeter 5. Storage tank v. Valves

p. Water pump
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Fig. 2 Details of the pipe arrangement in

vertical type storage system
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Fig. 3 Temperature variation of CALCIUM
CHLORIDE during heating process
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Fig. 4 Temperature variation of CALCIUM
CHLORIDE during cooling process
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Fig. 11 Accumulated heat quantity stored in

storage media during heating process
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Fig. 12 Accumulated heat quantity discharged

from the storage media during cooling process
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