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Characteristic of heat storage/release in chemical heat pump
using the calcined dolomite
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Young-Hea Park™, Jong—Shik Kim™™"

<Abstract>

This study was carried out to investigate the heat
storage/release characteristics of the thermochemical reaction of
the calcined dolomite with the packed bed shape experimental
apparatus for development of chemical heat pump system. In
the present study, it was found that MgO of the calcined
dolomite was not hydrated during the hydration process under
the experimental conditions. Therefore, the MgO of the calcined
dolomite can be regard as an inert material. As a result, it was
found that all of CaO packed kept the reaction temperature of
about 510C through the entire part of the bed. The dehydration
reaction was incurred first at the wall side area as the
supplied heat was transferred through the wall side into the
packed bed. As a result of the temperature and concentration
spread, the reaction was completed at the wall side progressed into the
center.
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Fig. 1. Conceptual drawing of the chemical heat
storage in the open system.

2.2 ASANA 2 e

Ao Al set5d e MIEE Fig. 29 et
WolEk o ZEjelA dA §7](a)9t 8-71(b)A
olo] dZY WHE 2u F8r9 ZEE

Tm7HA €2 718hd vEEE4Q CaO%}t &9
<EE Fig. 394 424 1- 2—» 4 % 1— 2—
302 WP o] AHAAA WHE W F
371 871(b)elA &7l(@)2 olF . ofv
471(a) WFelAE  Fig. 3o =A€ HF3A
< Wt 4— 52 olFdte] Tu7tAe 1&g
qdE F A

8 CaO F3pitgo] 45HY B7](b)e] 2
EE Tz 7HA 34AA 871U #3571 49
< A7 871(a)olE= Ca(OH)29] B3
=27} Tmol Hol CaO% H20(757D= #
sjEch. o[ #Zo| Ca(OH)z / CaOAl WH-&A
olge 2% T2 & Tmed FFF €2 9

% Steam
[ =
S c
S|
. Vatve g
=] =
a
g =D
o -~ O
| 58
o @
B 19995 ;
M —
— —
) 0000
Contaliner(a) Container(b)
CalOH)/Ca0 Hz0 Vapor/H,0

Fig. 2. Conceptual drawing of the chemical heat
storage in the closed system.
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Table 1. Constituent analysis of calcined dolomite

Component| MgO | Ca0 | Si0; |Fe;Os | lg. loss

Wt% 13.00{38.76| 0.87 | 0.26 | 47.11
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Fig. 4. Schematic diagram of the
pump unit employed.
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Fig. 5. Detail drawing of the reactor.
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Fig. 7. Temperature profiles in the axial direction
of the bed with time at hydration (Initial
temperature of the bed : 200, R=0).

Fig. 8& Z=25 75, 125, 175, % 225mm¢]
Aol A AW R= 20mme] &% e

75!051 To7]°]

403 SAol FHZo]

o

Ry 2Ed Este A& ¢ 5 U
Z=25, 225mmellA] ®HEHE 2= 510CA

wga Rkt AL 37 FUT ¥
Z-25mm e W87 W o gres ug
Ag OI' o j\.--m ...x._

Temperature['C]
w o
g Z
K
A
-

250 L . \"‘-,
= 3
| = z=25mm \ e ¥y
200 | ' <
| *— z=75 mm “u e o
i5g 4 z=125 mm "
E —w—2z=175mm i
¢ z=225 mm = .y
100 |
1 1 1 1
0 50 100 150 200
Time[min]

Fig. 8. Temperature profiles in the axial direction
of the bed with time at hydration (Initial
temperature of the bed : 200TC, R=20).
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Fig. 10. Temperature profiles in the axial direction
of the bed with time at hydration (Initial
temperature of the bed : 300C, Z=75mm).
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Fig. 11. Temperature profiles in the axial direction
of the bed with time for dehydration
(Initial temperature of the bed: 2007,
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Fig. 13. Temperature profiles in the radial direction
of the bed with time for dehydration
(Initial temperature of the bed: 300T,
Z=125 mm).
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