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ABSTRACT

Heat release characteristics of a CaO packed bed reactor which is used for a chemical
heat storage device has been studied. |

We employed Cu-plate fins to release the heat of reaction of the CaO packed bed
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inside the reactor fast and effectively.

Two-dimensional analysis of unsteady state heat flow inside the bed was performed

as a function of time and under various conditions of the Cu-plates.

It is noted that the time required to release the heat of reaction with Cu fins 1s reduced

‘more than twice fast compared to that without Cu fins. That was largely dependent

upon the number of Cu-plate, as well.

Nomenclature

P Water vapor pressure [mmHg]

Pe [ Water vapor pressure at equlibrium
[atm]

R : Gas constant [KJ - mol™! - k7]

T . Absolute temperature [K]

r . Radial distance from the center of reactor
to temperature measuring point [mm]

R Radial distance from the center to wall of
reactor [mm]

z . Axial distance in the cylindrical coordi-
nate [mm]

Z : Total height of bed [mm]

Ts : Setting temperature of reactor wall [K]

Gs : Mass velocity of steam [g/hr]

SubsCript

g . Water vapor or gas

s . Solid
[ : Liquid
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Fig. 1. Conceptual drawing of the open chemi-
cal heat storage system.
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Fig. 2. Relation between water vapor pressure
and temperature in the Ca(OH)2/Ca0O

reaction cycle.
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Fig.' 3. Schematic diagram of experimental set
-up.
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Fig. 5. Copper plate fin for the heat transfer
enhancement.
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Fig. 6. Temperature profiles as a function of
time in the axial direction of the CaO
packed bed during hydration.
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Thermal energy transport in a two-dimensional horizontal and vertical channel with
an isothermal rectangular beam attached to one adiabatic wall is investigated from the
numerical solution of Navier-Stokes and energy equations. The solutions have been
obtained for dimensionless aspect equations. The solutions have been obtained for
dimensionless aspect ratios of beam, H/B=0.25~4, Reynolds numbers, Re=>50~ 500
and Grashof numbers, Gr=0~5 X 10*.

The mean Nusselt number, Nu for horizontal and vertical channels shows same value
at Gr=0 and increases as Gr increases and decreases as H/B increases at Re=100.

Nu of vertical channel shows higher in 0.25<H/B< 1.1 and lower in 1.1 <H<4.0
than that of horizontal channel at Gr=10* Re=100.

Nu of vertical channel shows higher in 0.25<H/B< 1.1 and lower in 1.1<H/B=1.
0 than that of horizontal channel at Re=100, 0<Gr<5 X 10*.

A comparison between the experimental and numerical results shows good agree-
ment.

Rate Augmentation of Exothermic Hydration in the CaO

Packed Bed

So00-Yull Chung - Jong-Shik Kim
Dept. of Chem. Eng., Keimyung University

Heat release characteristics of a CaO packed bed reactor which is used for a chemical
heat storage device has been studied.

We employed Cu-plate fins to release the heat of reaction of the CaO packed bed
inside the reactor fast and effectively. | |
- Two-dimensional analysis of unsteady state heat flow inside the bed was performed
as a function of time and under various conditions of the Cu-plates.

It is noted that the time required to release the heat of reaction with Cu fins is reduced

more than twice fast compared to that without Cu fins. That was largely dependent
upon the number of Cu-plate, as well.
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