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SUMMARY 

This thesis presents the investigations of the 

thermal processes in salt gradient solar ponds, water heaters 

and other collector/storage systems. A self consistent 

periodic analysis of a partitioned solar pond collector./storage 

system has been developed to predict the behaviour of the pond 

as a passive heat source for various applications. Two modes 

of heat extraction are considered viz. 

(i) Heat extraction by constant flow of heat removal fluid. 

(ii) Heat extraction at constant temperature. 

The analysis has enabled the optimization of the pond parameters. 

The optimum heat retrieval efficiencies of 27.5%, 34% and 40% 

corresponding to heat retrieval temperatures of 97°C, 60.5°C 

and 45.5°C respectively are predicted for the water flow rates 

• 
of 2 x 10

-4
, 5 x 10

-4 
 and 10

-3 
 kg/s.m

2 
respectively. A 

theoretical analysis of salt grddient stabilized solar pond 

as a steady state solar energy flat plate collector has been 

carried out; the expressions for efficiency are seen to be 

similar to those obtained by Hottel-Whillier and Bliss for flat 

plate collectors. The growth of temperature profile, heat and 

mass transfer at the surface and the stability of the gradient 

in a salt gradient solar pond of shallow depth have been 

investigated analytically as well as experimentally. 
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The models characteristic of the thermal Performance 

of built in storage solar water heater and the shallow solar 

pond water heater have been developed for arbitrary demand 

patterns of hot water for industrial as well as domestic appli-

cations. Analytical investigations of single and double 

exposure solar air heaters have also been made taking into 

account the - conduction of heat along the length of the 

absorption plate in the direction of air flow. Eventually, 

a novel concept of cooling a roof by flow of water over it 

has been examined by explicitly taking into account the heat 

and mass transfer processes at the air,-water interface. 
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