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An Experimental Study on the Temperature Variation in Heat Storage
Zone in the Honeycomb-covered Small Saltless Solar Pond
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ABSTRACT

This paper dealt with an experiments on temperature vairation in the heat storage
zone due to change of vertical location (height) of sink diffuser and flow extraction in
small saltless solar pond (0.5x0.5x1.0M), and the honeycomb device for this experi-
mental purpose consisted of one-tired, sealed, and air filled by honeycomb panels.

As results of experiments,

1) The storage zone was formed under lower region below the honeycomb device.
2) The higher verticial location of sink diffuser was placed, the more mixing pheno-
menon increased in the pond at steady flow extraction.

3) The more flow extraction increased, the more mixing phenomenon decreased at

constant heat exchanger and variable flow extraction.

NOMENCLATURE

Ra : Rayleigh Number [?ﬁD;iTPZ Ce |

Gr : Grashof Number  [£24]D°)
Pr : Prandtl Number [” C"]

K
g : acceleration of gravity (m?/sec)
T; : Temperature of the lower plate (°K)
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-Tu : Temperature of the upper plate (k)

AT : Temperature ditterence between upper
| plate and lower plate (°k)

C  Specific heat of air (kcal/kg.’k)

K Conductivity of air (kcal/sec.m.k)

D : Height of honeycomb cell (mm)

W ¢ Width of honeycomb cell (mm)

a : Wave number

X :  Measured length from left end (m)

y : Measured height from bottom of the
pond (m) | |
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: Measured temperature (°C)

X,y
T, : Inlet temperature into the source diffuser
- (0
T_ : Mean peak temperature in the pond (°C)
B  : Coefficient of volumetric expansion of
air (k)
i : Dynamic viscousity of air (kg/m.sec)
p  : Density of air (kg/m>)
n  : Characteristic height (y/L)
€ : Characteristic length (x/L)
. s 'T,,., -Tin
6 : normalized temperature | e ]
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