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Abstract There are three main methods to store heat energy; sensible heat storage, latent heat storage, and thermochemical
heat storage. Thermochemical heat storage has the highest storage density among the three methods, so this study
focused on the thermochemical heat storage method. Experiments were conducted in this study with Zeolite 13x as
thermochemical material in a large-scale reactor with 8 kg of Zeolite 13x. Experiments analyzed storage density of
Zeolite 13x with respect to four different heating temperatures (50°C, 100°C, 150C, 200C) in heat storage process.
As a result, they showed 40~50 percent of storage efficiency in the experiment. Experiments also revealed that reactions
between Zeolite 13x and water vapor were reversible and stable, but efficiency of the system was low, compared
with sensible heat storage systems or latent heat storage systems.
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Fig. 1 Schematic of the equipment for charging. Fig. 2 Schematic of the equipment for discharging.
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Fig. 4 Schematic and picture of the reactor
Table 1 Specification of sensors
measuring range error
Humidity sensor 0~100%RH +2%RH
K type thermocouple -200~1250C +1.1T
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Fig. 3 Picture of experimental equipment
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Fig. 5 Temperature distribution in charging.
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Fig. 7 Absolute humidity distribution in charging.
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Fig. 9 Realtive humidity distribution in discharging.
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Fig. 6 Relative humidity distribution in charging.
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Fig. 8 Temperature distribution in discharging.
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Fig. 10 Absolute humidity distribution in discharging.
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Fig. 11 Heat storage density by mass. Fig. 12 Heat storage density by volume.

Table 2 Experimental data with Zeolite 13x with respect to temperature of heating reaction

50C 100°C 150°C 200°C

Time[min] 338.58 411.47 525.83 609.47
Mass[kg] 8.0 8.0 8.0 8.0
Volume[m’] 0.0119 0.0119 0.0119 0.0119
Qunarging[MI] 3.36 11.90 20.28 26.35
P, charging[KI/K] 419.6 1487.5 2535.2 3293.1
PV charging[MI/m'’] 281.4 997.5 1700.1 2208.3
Qiisetrarging[MJ] 1.72 4.68 8.08 10.19
Pun. discharging [KI/Kg] 215.1 584.5 1009.6 1274.3
PV discharging[MI/m’] 144.2 392.0 677.1 854.7
1% 512 39.3 39.8 387
o[MJ/m’] 10.8 29.8 217 20.6
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Fig. 13 Efficiency of heat storage density.
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