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SUMMARY 

In this thesis an attempt is made to identify and 

optimize various parameters which influence the thermal 

performance of various solar collector—cum—storage 

systems — shallow solar ponds (SSP), plastic bag water 

heaters and built—in—storage type solar water heaters. 

Here, the aspects of these systems which have not so 

far been attempted, but which are important from their 

wide applications point of view, are investigated 

deeply. 

The enhancement in solar radiation absorbed by a flat 

plate collector by a pair of booster mirrors is theore-

tically investigated. The model, very comprehensive 

in nature, is capable of predicting the enhancement in 

solar radiation absorbed by a collector, provided with 

two reflectors of most general orientations, for any 

location and for any day of the year. The thermal per-

formance of a shallow solar pond augmented by a plane 

mirror is studied experimentally as well as theoreti-

cally. 

By formulating a mathematical model, the effect of 

a heat exchanger in the form of a serpentine tube on 

the performance of SSP is studied by employing periodic 

analysis. The variation in the behaviour of the system 



with flow rate of the fluid flowing through the heat 

exchanger and length of the heat exchanger is studied. 

With the help of a transient model, the performance 

of a plastic bag water heater is studied theoretically 

and the findings are supported by experimental results. 

The reduction in efficiency of the system due to the 

ultra violet degradation of poly vinyl chloride and its 

economic viability are also investigated. 

The performance of an array of plastic bag water 

heaters in series and parallel connections is analyti-

cally evaluated employing periodic analysis method. An 

empirical relation is formulated between the stagnation 

temperature of the fluid, the number of bags to be 

connected in series to reach the stagnation temperature 

and the flow rate of the fluid maintained in the system. 

The improvement in the thermal behaviour of a 

built—in—storage type solar water heater, when it is 

subjected to different types of tracking, is theoreti-

cally studied for different duty cycles, viz. no—flow 

(with and without night insulation), continuous flow, 

intermittent withdrawal, instantaneous withdrawal, 

minimum temperature limit withdrawal and constant tempe-

rature withdrawal. Forward time step marching technique 

is used for solving the energy balance equations. 
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