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Abstract : The nonuniform thermal conductive reaction blocks were manufactured by impregnation of metal salts on the expanded graphite
to improve the heat and mass transfer ability of reaction block for the chemical heat pump using the reaction of ammonia and metal
salts(halide). The nonuniform blocks were designated to increase apparent density, like 165, 222, 279, 337, 3% kg/m3 radially. The
experimental results showed that the heat transfer characteristics of nonuniform blocks were better than uniform blocks. As the reaction
of ammomnia repeated, the volumetric expansion in the reaction block makes the mass transfer improve, and the reproducibility better.
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pH
7.00
768

797

Mass
5.100g
2447g
0.869g

S0

Temperature
80T ~ 80T
800C ~ 80T

5.23)
80T ~

the Expanding Time (Initial Expandable Graphite :

80g, pH
10 min
min
min

Expanding time

Table 1. Mass and pH Variations of Expandable Graphite with
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Fig. 1. Precipitation of reaction block.
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Fig. 3. Experimental apparatus for kinetic study of non-
uniform thermal conductive reaction block.

Fig. 4.

Schematic diagram of reactor and location of thermo-
couple in reaction block.
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Fig. 15. Temperature profile of non-uniform thermal conduc-

non-uniform thermal conductive reaction block.

tive reaction block for decomposition.

NiClo)

(GR. = 06, Salt :

FLA S| ?ﬂﬂoiﬂ@n%w_o
e
ol W g B8 ﬂw W
R 2 w8y P
™ = -~ E_a IHr‘_ .Z.— .X..w
o _L..EI.MEO‘_.LI oy
° I S - )
ro X "™ oD do s B
N T Nom D._ —_—
T 4 o T8 L w N
b IR -
o) — o X of R W oo F ®
< 30— & zo
o B i8] _m._ Ko 4f- — _H.u WM ) Mﬁ
BT K ap of iaW om oy
= go of B B = T
.L_v ol E._O‘M.H.WIAIUF‘_
g = w_.w.]m_.ﬁimoﬂu TR
®3  aEIgriyty
Wi . o .
pr ¥ride.zal
f £ —~ T ~
we i T S
Mo u:.... 20%40 =] < Ar
M o] ¥ m.‘_xoinoupnﬂmMo_o
gx% el eEfEg
H-_ o) A_I ol | O_E.Nﬂo_all o
oo o_omﬂ%za.m._i.#ﬂ
~ = o htt R
I S
% o < = A do B T P ol
WA o KRN T o
[=]
<
o~

(oppimesadwa)

1000 1500 2000 2500
Time (sec)

500

0

5%
<+

oy
0SS

)
Nifo

- AM S} o]

R

MIEER

3|

ZUolE AA

Fig. 16. Temperature profile of uniform thermal conductive

€ o] B

NESER

oy

reaction block for decompostion reaction.

ol

Itk

Ho

Hop 257 o g gojx|A He

hoodZ vjZA1Z uj

=1

Yo}

B
o

3

o
B

ol
T«

=
R
&
oW
oy
olp
N

[

Hr
oF
mr
pull
olo
=)
o

!

wir

oJuA Hed Fg 159 16& 29

7H e

7)o &=

7 ol sk Rk Alzke] 2y

]

L%
T

o EE7F Y

oju

o

-
B
odl
hait
o
o
o
olo

pags)
f=iie

I

o3
T Zo

st

dsper A 8 B A 5 &, 1997

a%
o



-

Mass of graphite

Volume of block

Greek Letters

, 05 Apparent density of reaction block
Density of graphite
Graphite ratio

) A el 2gte] o] FoiF
2 A=Y

[kgl
[kg]
[m’]

[kg/m’]
[kg/m’]

10.

11
12.

—t

13.
14.
15.
16.
17.
18.

19.
20.

21

22.

23.

24.
2.

OO W

9

o E
+S-EA4

gl

re

7 879

L1

o3 adoistn Ak =E(1995).
F2 YR 7|EA T4, Farlex BIA(199).

A2 7EA T4, FerIEA BiA(19%).

V. Goetz, F. Elie and B. Spinner, Heat Recovery Sys-
tems & CHP., 13, 79(1991).

U. Rockenfeller & L. D. Kirol, Proceeding of IAHPC,
31, 433(1994).

L Fujiwara and M. Sato, Refrigeration(JAPAN), 60, 24
(1985).

0|3 F, BAANAR HIAM(19%)

G. Wettermark, et al, “Storage of Heat - A Survey of
Efforts and Possibilities”, Swedish Council for Building
Research(1979).

z94 5, d55ERAA 741985

R. Best, M. A. R. Eisa and F. A. Holland, Heat Recovery
Systems & CHP, 7, 167(1987).

M. Balat and B. Spinner, Heat Recovery System & CHP,
13, 277(1993).

M. Taube, Nuclear technology, 38, 62(1978).

Coste, et al., US Patent 4, 595, 774(1986).

Roca, et al., US Patent 022, 5, 86(1992).

R. Byron Bird, Warren E. Stewart, Edwin N. Lightfoot,
“Transport Phenomena”, John Wiley & Sons, Inc(1960).
R. E. collins, “Flow of Fluids through Porous Materials”,
Reinhold Publishing Corp., London(1961).

R. Jadot, et al, Solar Energy Appl. Dwell, 193(1932).

R. Jadot, et al., Study of A Chemical Heat Pump, 400
(1984).

R. M. Dunlup, “Heat Driven Heat Pump Using Paired
Ammoniated Salts”, No. 6-182367., US Pat.(1980).

N. Mazet, P. Meyer, P. Neveu and B. Spinner, Proceeding
of IAHPC, 31, 407(1994).

U. Rockenfeller, 8, US Pat. 90-01171(1989).

V. Goetz and A. Marty, Chem. Eng. Sci., 47, 4445(1992).
M. Lebrun and B. Spinner, Chem. Eng. Sci., 45, 1743(1990).

J. of Korean Ind. & Eng. Chemistry, Vol.8. No.5, 1997





