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SUMMARY 

The present thesis deals with the thermal modelling and 

techno-economic optimization of some solar air-heating systems. 

It opens with a brief discussion about the state-of-art of 

these systems. In chapter 1, a simple analytical model for 

overlapped-glass-plate solar air heater is developed which is 

validated with the experiments conducted elsewhere. The next 

two chapters present two innovative designs of solar air heating 

systems which consist of thermal-storage also in the form of 

ground and water respectively. The numerical calculations have 

shown that these systems store substantial amount of heat and 

can also be used during off-sunshine hours for low temperature 

applications. Since every climate has certain days when the 

hot, air demand can not be met by solar system alone, this may be 

coupled with an auxiliary heating system. Chapters 4 and 5 

propose two such systems which consist of simple solar air-heater 

and a solar collector-cum-storage system respectively; the 

storage of heat is provided in the form of water. In order to 

study these systems, suitable techno-economic models have been 

developed yielding the optimized values of various design para-

meters which correspond to the minimum cost of useful energy. 

The optimum value of the unit cost of useful energy from these 

systems has been seen to be much less as compared to the unit 

cost of electricity. 

One of the important problems associated with the trans-

portation of hot air is the use of insulation. Chapter 6 deals 



vi 

with optimization of the insulation thickness corresponding to 

maximum net savings over various pipes carrying hot air at 

different temperatures, and evaluating the optimum distribution 

of insulation for a given investment. 
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