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Abstract: The purpose of this study is to design a heat insulator for reducing available energy loss in stratified thermal
storage tank. Heat insulator is operated by buoyancy effect from density difference between hot and cold water without
extra equipment. Analysis model using the Matlab Simulink was developed to estimate the internal temperature
distribution in thermal storage tank and also used to select proper materia and thickness of the heat insulator.
Operational feasibility was confirmed through reduced scale experiment. As a result, heat insulator can effectively
delay the formation of thermal boundary layer between hot and cold water. In reduced scale experiment, heat insulator
can preserve additional 1540J of available energy. When applied to the real thermal storage tank, increase of 6%
thermal storage efficiency can be expected.
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Fig. 1 Conceptual description of stratified thermal storage
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Fig. 3 Schemetic diagram of reduced scale experiment
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Fig. 4 Comparison of internal temperature distribution between analysis model and reduced scale experiment

0.99 4
’.— HEadiy I
PRSP 2 s
s . - S~ . t‘- -
ze 0.98 - ;;5,’._ S T
E .J_‘-I =~ -~ \I
2 f
= |
= 097 - !
|
f —# -Poly Benzimidazole
0.96 7 .', — Cellulose
i - .
{ | Liquid Crystaline Polymers
|
| Styrene-butadiene block copolymer
0.95 — T T T T

0 5 10 15 20 25 30 35
Thickness of insulation[cm]
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Fig. 7 Temperature distribution of experiment (a) heat-charging process without heat insulator, (b) heat-discharging

process without heat insulator, (c) heat-discharging process with heat insulator, (d) heat-charging process with
heat insulator
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Fig. 8 Efficiency comparison between original and improved thermal storage tank with heat insulator
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