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CONCENTRATION PROFILE IN THE GRADIENT ZONE OF
SMALL SOLAR PONDS
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It s important 1o know the shape of the concens
tration profile in the gradient zone of a solar pond
in order to predict the rate of salt diffusion from
lower to upper convective zones. Most investiga-
tors assume that the concentration profile is linear.
“This assumption s violated in many cases. Akbar-
2adeh{1] has highlighted the effect of sloping walls
on the salt concentration profile in a solar pond.

The diffusion coeflicient of salt in water is a
strong function of temperature. Tabor and Wein-
berger(2] have suggested the following variation of
diffusion coefficient with temperature:

m

D= 1391+ 09T - 200 X 107,

where D is in ms, 7is in C.
In small solar ponds the surface area of the pond
‘changes substantially with depth. Hence the steady

xv-rwm For a small
htotal depth H and length L., breadih
i se Fig. 1) the wsnof he pond

b+ 20 - Dy cotal. )

pond = L X b. The tem-
aad n the grociant

tween upper layer and gradient zone, Zy = Inter-
face between lower convective layer and gradient
2one.

Equation (2) can be integrated once to obtain

-G ©

where G s the constant salt diffusion rate in ke/s.
The above equation can be integrated once more to
obtain

S@Z) - S@) = G ©
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Where §(Z,) and §(Z:) are the salinity in the upper
and lower convective zone and these are usually
Known. Using Eqs (1), (3), (4)in (6) we can obtain
the salt diffusion rate G for given salinities in the
upper and lower convective layers. Once the salt
diffusion rate is Known we can obtain the salinity
profile as

©@ - s = [, 45 8 g

We have compared the results obtained from the
above analysis with measurements made in 240 m*
(L= 30m, b= 8m, a = 45) solar pond at the
Indian Institute of Science, Bangalore. The density
measurements were made with hydrometers. The
denity of the sample at 30 € was related to salinity.
through a calibration curve. The salinity profle was.
obtained during a period when the temperature and
salinity remained fairly constant, The salinity pro-
file obtained has been compared with the linear pro-
file and the profile obtained by the method de-
scribed above, We find that the salinity profile
departs substantially from the linear profile. The
inclusion of the effects of variation of area and dif-
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% Fig. 1. Small solar pond.
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