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SUMMARY OF TILE THESIS 

In this thesis, the author has made an attempt to study, in detail, the thermal 

performance of different configurations of low and medium temperature water heating 

systems. The author has studied the modified form of rectangular built-in-storage solar 

water heater, i e., triangular built-in-storage solar water heater. The effect of the different 

system and climatic parameters on the triangular water heater has been investigated. It 

is seen that the triangular cross-section of the water heater increases the natural 

convection between the absorbing plate and water leading to the better performance of 

the water heater. The solar gain is more for the triangular water heater than the 

rectangular water heater in horizontal position. The effect of night insulation cover and 

baffle plate on the performance of water heater is also studied. 

To reduce the top and side losses from the triangular water heater, the use of semi-

transparent insulation has been suggested. The author has compared the performance of 

the following four configurations of the triangular water heater; (1) with semi-transparent 

insulation on all the sides, except the bottom, (2) with semi-transparent insulation only 

at the top, (3) without semi-transparent insulation, and (4) without semi-transparent 

insulation but with night insulation cover. The performance of triangular water heater 

with semi-transparent insulation on all the sides is better than the other three 

configurations. The thickness of the semi-transparent insulation is also optimized for the 

best performance of the water heater. The continuous operation of triangular water heater 

(with semi-transparent insulation on all the sides) for three consecutive days shows that 

for second and third days of the system operation only a small fraction of solar heat is 
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converted into useful heat. 

The author has also developed a comprehensive model to evaluate the enhanced 

energy on the collector with reflectors. The author has considered a general case of 

collector with four reflectors along all the four sides of the collector. The model takes 

into account the exchange factor between the collector and the reflectors and the shading 

effect of reflectors on the collector. Numerical results are presented for May (summer) 

and for December (winter) for typical year of Delhi climate. This model is general in 

nature and can be applicable for any location and for any day of the year. The addition 

of four reflectors along all the four sides of the collector at their optimum tilts increases 

the solar gain upto 36% for May and 56% for December, for a typical year of Delhi 

climate. 

As seen from the earlier study done by the author that the performance of 

collector/storage-type solar water heater in horizontal position is rather poor. The author 

has evaluated the enhancement in the thermal performance of shallow solar pond water 

heater, rectangular built-in-storage solar water heater, and triangular built-in-storage solar 

water heater with two and four reflectors. It was observed that the enhancement in the 

performance of triangular water heater is maximum and it is minimum for shallow solar 

pond water heater. The performance of rectangular water heater lies between these two 

configurations. 

The use of conventional flat-plate solar collector is limited only to domestic water 

heater and space heating. For many other applications likes space conditioning the 

medium/high temperature is require and the use of tubular solar collector has been 
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suggested. The author has studied the four versions of tubular solar collector with time 

dependent solar heat source. Higher absorber temperature and outlet temperature of fluid 

is observed for tubular solar collector with lower vacuum and selective coating. The 

author has also studied the thermal performance of compound parabolic tubular collector 

with time dependent solar heat source. It is observed that for efficient use of solar energy 

the length of the collector, gap between the receiver and receiver envelope, and flow rate 

are fixed at their optimum values. 

The thesis results are useful design tools for various collector/storage and 

collector/reflector systems for water heating and space conditioning applications. 
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