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Abstract Thermochemical heat storage is a cutting-edge technology which can balance the energy usage between supplies
and demands. Recent studies have suggested that thermochemical heat storage has significant advantages, compared to other
storage methods such as latent heat storage or sensible heat storage. Nevertheless, ongoing research and development studies
showed that the thermochemical heat storage has some serious problems. To bring the thermochemical heat storage method
into market, we introduce experimental setup with composite material using perlite that supports calcium chloride sorbent.
Also, to compare thermal properties with composite material, we used pure thermochemical material. Then, we found that the
composite material has higher heat storage density by mass than pure calcium chloride. Moreover, it can be easily regenerated,
which was impossible in the pure thermochemical materials.
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Table 1 Selected water vapor-salt reversible reactions®

Solid Theoretical
Dehyration reaction density  energy density
(kg/m’) (GI/m’)

MgSOa - 7TH20(s) —

MgSO0a - H20(s)+6H20(g) 1680 2.80
Al2(SO4)3 -+ 18H20(s) —

Al2(SO4)3 - 5SH20(s)+13H20(g) 1690 275
MgCl2 - 6H20(s) —

MgCl2 - 2H20(s)+4H20(g) 1569 2.48
CaCl2 - 2H20(s) — 1710 | 44

CaClz(s)+2H20(g)
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Fig. 1 System diagram of experiment.

Lo dAGEEE 20)9 23)H 2ol g & &

®
At

F 0] )
g EAe] A% ) @

prm =

il

o =

A ]
Po—v = A2 o] 2o 3 )
AAA A o] -5 [m]

3. AlgdZdn A uF

oo

31 AlRE E ¥ ME Y

n
x
El

Fig. 2¢} Fig. 3-> 8AIZF &< HA S o
71, T 7, U 2w WMdleA B
g zoltt. dolHE o] §ste] At A dAEY
=, B9g dAZEEE ALtste] Table 201 A3}

ek,

Table 2 Experimental results of two materials

Calcium Perlite and

chloride Calcium chloride
Elapsed time(sec) 28800 28800
Initial mass(g) 1000.0 295.3
Final mass(g) 1266.0 410.3
Control volume(m’) 0.0015 0.0015
Total heat(kJ) 903.00 664.91
Heat storage density
by mass(kl/ke) 903.00 2251.65
Heat storage density 602.00 44327

by volume(MJ/m’)
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Fig. 2 Temperature profile for experiment of calcium chloride.
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Fig. 3 Temperature profile for experiment of perlite suppor-
ting calcium chloride.
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Fig. 5 Reactor bed after hydration using perlite supporting
calcium chloride.

Fig. 4 Reactor bed after hydration using calcium chloride.
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