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Abstract: This study was carried out to investigate the heat-storage/-release characteristics of the thermochemical re-
action of the calcined dolomite and steam system for the application of regenerative heat exchangers with the packed
bed shape experimental apparatus. The experimental data were obtained at the following conditions ; the hydration tem-
perature was 150-400°C, the dehydration temperature was 700-800C and the steam mass flow rates were 294, 430 and
567 g/hr. In the present study, it was found that MgO of the calcined dolomite was not hydrated during the hydration
process under the studied experimental conditions. Therefore, MgO of the calcined dolomite can be regard as an inert ma-
terial. Because the reaction was proceeded from the packed bed input to packed bed output and from wall to center, it
could be thought that the rate determining step is not the reaction itself but the heat transfer.
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Fig. 3. Conceptual drawing of the chemical heat
storage in the closed system.

J. of Korean Ind. & Eng. Chemistry, Vol.3, No.3, 1992



510 ojs7t -

InP

1/T (K1)

Fig. 4. Relation between pressure and temperature
in the chemical heat pump.

WA £7)(a)9} 471(b)Atelo] dAH WHE
T F47)9 LEE TwA 9¢ 7hshd i3
Ca0¢} B9 &5 Fig. 404 77 1-2-4 9 1
—>2-3202 Wslgit) o] AeoA WEE dH $F
7} 471(b)dlA &71(a)R o}Edth oldf £7]
(a) Yoy CaOF8ht-go] dojuind Fig. 44
A8 F3¥4S we) 4052 o]Fstd Tu 7439
Teog AL 5 Yt A CaOF3utgo] 4aH
d 27](b)9 €EF TR ¥AAA 47199
Z7] 48S 3719 471(a)el e Ca(OH).4
G823 257} Twe] el CaO% HO(5:357)E £
et o)} zto] Ca(OH),/CaOA uH-gAtolE-S &
E T8 Tyd F 27 4498 o838l FAdLE Ty
72 o) 7hesta sehikg FAqA A Ca
(OH).7} TyollAl AAe] 7hestnz ol dubHe
2 I3l et Afo|Zol FFct.

L

3. x| A ¢y

3.1 dEFR

£ AgelA A3 AdAAE 413 S949
x2g7) Felo AYAARA A 7(5D7)),
57 BARA 4 Z2E7) FHERARE el
glem 2 AFEE Fig 5ol vehlidde. F9%-9
54591 Fig. 69} Zo] 25822 Hojgler 9

235

N

Fsist3h A3 A 33, 1992

o]

A - AEA

# %ol Ar7td 2 (MAX. Temp. 1000“C)E A

Aste] onoff AojAlel o8 7ta= Wi-E 43
T 222 AT 5 A=F B9
Hygrometer

Heat |5

Storngc Device

e =W Heater

"E{ - E Flow Meter

Damper

Steam Generater

Fig. 5 Schematic diagram of the experimental

apparatus.
Steam out
(High Tempreature)
Humidity
measurement point
sy o
=t

Thermocouple
7 (Temperature
measurement point)

Ca0/Ca(OH),
packed bed

Steam in )
(Low Temperature)

Fig. 6 Schematic diagram of the heat—storage/
—release test section in a packed bed.

W, = ZA39(test section)= WA 120mm, 9
7 126mm, E°| 600mmg] AHld27}(SUS 310).2
2 Ho 9w Ul sddle 24 dolomitei#}



24 dolomited] =3} % =

(16-18mesh) & A& 4 9JE= 200mesh stainless
steel screene] A= o] 2AE 9 gizr}t Feujg]R)
UEF Atk 37 ¥ 227 dHd g3
271 ST FHES e 27
A% EE+ 44-(annular part, W3z} 93e)
Aol i) o} olgt whol] gl AVIZFEAE o dAE
<55 FABIES ddddh A%y F3pbe AY
F X829 HAL odule] Hr7ldRERE 71d &
A2E7) 7ol 8 sbesich SAHle) 4
+EE 4% 49 QA 25 dweke de)
e FAr=0)d4 FHF YT
ETE&0 R Fo|, Z=10, 75, 150, 225, 300m<] 2
Aol dANE dAstgon FAL Y F71
AX)(r=30mm) A Z=75, 150, 225, 300mn®] 7t
AA A CAdA (K-type) & 24, Axsto 3
dlglew] o] Data Logger®} Micro Processor&
o] g3l dA&Aoz s, Y F R 39y
o Fig 7& 2E34% 43 dAdy 4x9A)9)
% (numbering) & viebd Holch. Zel| 4 1999
AAY = A7 R e L2 o)7)o] H-2g Ro|r}.

£ o

Center line

' Fumace
—‘———11 °3 ¥
10 190
81 — 9 o2
2 =F
B :

Fig. 7 Detailed sketch of the position of
thermocouple.

571 HAAAE 72 220mm, AR 150mm, =o]
180m<l 47124 sjdfole Fujgako] IKWal 2
Ne) A7181E7F dAse] glon Aletiole kA
Hel Z715HA7E dx5o) Qi) = 37] LA
A8 % dobrs] #ste] Alf-2(sight glass) s}
F4 AR FAE FA7 A8 B (over
flow)Zx& H-2slgem transformerz AYL =
AE2A $57)9 & s F7)7bd7)
(Max. Temp. 800C)& A7)7ld2e] AzH A9

tlo
o
oo
=4
Ay
n
2
e
)
2
4

511

715 498l 7tdste on—off A]o)7)7} B350
J

4 QPG 22 T8 B¢ 4 UEE "oyt

3.2 dlgldrd
Ao A3 Al8& Table 1o vebd uls} 7
< #3z4E 7HA AR UF4 dolomited AR

ket

Table 1. Chemical Analysis of Dolomite Sample
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