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Study on Heat Storage and Transportation System
for Recovering Non-using Low-temperature Heat

Changyong Oh*, Hongseop Im and Insu Kim**

Non-used waste heat has recently been paid special attention due to several global warming regulation and
energy cost rising. In this study, therefore, thermal energy storage system which uses a solid type heat media has been
investigated about the possibility of heat accumulation and heat release for thermal energy storage system. 35kWh of
bench-scale thermal storage system was used to investigate the characteristics of the solid type heat media. From the result,
it is shown that a solid type heat media should be divided to supply constant heat to the customers' side. It is also shown
the flow direction should be considered to reduce temperature difference between top and bottom sides in the thermal storage
system.
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Nomenclature subscrip

m : media weight, g ORC : organic rankine cycle

c(T) : specific heat of media, J/g K PCM : phase change material
p  : media density, kg/m’ DAS : data acquisition system
V. media volume, m’

Osi : sensible heat, kcal
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Fig. 1 Schematic diagram of heat transportation system
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Table 1. Properties of solid type heat media

Ignitor

. Density | Specific heat | Thermal Conductivity
Material coG
(ka/m’) | (U/kgK) (W/m-K) e
Waste as
Aluminum 2,707 896 204@20°C A (3507)
Aluminum Oxide | 3,900 840 30@20C Cold Water Warm Water
i N Waste G
Brick 1,698 840 0.7@29C (00 E300C)
Concrete 2,240 1,130 0.9~1.3
Cast Iron 7,900 837 29.3
Pure Iron 7,897 452 73@20C
Copper 8,954 383 385@20C @ — —
; Hot At
Sandstone 2200 710 183 Cold Air ( ) ( ) o
Heat Storage
Stone 2,600 800 207""294 @Thermometer
(a) Schematic diagram of experimental apparatus
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(f) Measuring points for temperature change

ig Fig. 2 Components of experimental apparatus
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Fig. 3 Temperature change of heating process
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Fig. 4 Temperature change of discharging process
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