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Experimental Study on the Thermal Storage Efficiency Through
Variable Porous Mainfolds in a Test Storage Tank
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ABSTRACT

This paper dealt with thermal storage efficiency due to difference (T, —Ti) between
the mean temperature of water in the storage tank [0.5m X 0.5m X 1.0m] and the tem-
perature of water flowing into the tank, flow rate of water flowing into the tank and
shape of porous manifold which water flow into the tank through.

As results of experiments;

(1) When the flow rate was constant and the diameter of porous section decreased by
8mm, 6mm,and 4mm, the thermal storage efficiency increased.

(2) When the diameter of porous section was constant and the difference (T. —Ti)
between the mean temperature of water in the storage tank and the temperature
of water flowing into the tank increased by —30, —20, —10, 5, 10, 15 (°C), the
thermal storage efficiency increased. |

(3) When the(T.. —TiYwas constant and the flow rate decreased by 0.8, 0.4, 0.25(LPM),
the thermal storage efficiency increased.

(4) When the shape of porous section was rigid, the thermal storage efficiency was the
most effective, and with establishing flexible porous section or mesh, the effective
thermal storage efficiency was obtained.

NOMENCLATURE
g . Acceleration of gravity (m?/sec)
P . Pressure in porous section (Kg/cm?) A . Cross-sectional area of manifold (cm?)
Py : Pressure in storage tank (Kg/cm?) F . Friction force per unit length of
- | manifold (Kg)
* BSY ATAY AT C Specific heat at constant pressure
** 3P AT did sk (KJ/Kg °K)
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Z Depth of downstream direction from
free surface (cm)

E Ideal storage energy in fully stratified
tank (J)

Em Storage energy of storage tank in
measuring time (J)

E Storage efficiency (= E, /E)

M Mass flow rate through inlet. cham-
ber (Kg/sec)

T, Temperature of the water flowing into
storage tank (°C)

T Temperature of water at measuring

| point in storage tank (°C)

To Mean temperature of water in storage
tank (6C)

t* Turn-over time (min)

0 Density (Kg/cm?)
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