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ABSTRACT

The work reported*ih this tﬁeSis.is éevoted to the
investigations on various‘componentslof a solar themmal system
capable of providing work fluid temperatures in the range
100-200°c, The.experimental measurements and/or theoretical
analyses, as carried out by the author, aim at the specific
purpose to work out inexpensive but effective materials and
‘ growth processes for selective absorber coatings and to work
out the geometrical design parameters and operational configuration
of the collector to achieve mihimuﬁ heat losses from the
absorber collector assemblv The investigations also aim’ at
working out a concentrator design and configuration which
could effectively concentrate the solar flux on the absorbar
while requiring minimal‘traCRingm,‘ihe investigations are fure
therhextended to study the perﬁoryapce of a solar thermal system
which incorporates the optimized designs and operational confi-
gurations of the absorbér collector and the.concentrator. The
.experimental and the theoretical investigations carried out by
the author in this direction are presented in seven chapters

in the thesise.

Chapter I considers the basic requirements of a medium
temperature (100-200°C) solar therﬁal system for efficient
operation and includes é.brief review of the available literature
related to the materials, compohents and subsystems of such

solar thermal systems.

Chapter IT includes the experimental set ups used by the
uﬂthor for the growth of selective absorber coatings and for the



.o (11)
measuramanta of photothormal, thermal, structural and optical
characteristics of the films, Experimental set ups used for
comparative solar thermal performanéé of the flat plate
Qollectors to work out the optimized collector geometry and

operational configurations are also included.k

Chapter III is devoted to the study of growth of solar
selective coatings of black nickel, Nig-Pbs and NiSQ-Cds mixed
f1lms, Chapter IV is devoted to the experimental and theo-
retical investigations to optimize the collector geometry and
operatinnal configurations for stagnant and fluid flow
conditions. Chapter V is devoted to thé performance analysis
of a Fresnel reflecting concentrator for its various possible
settings and operational cohfiguratlons. Perfommance in field
conditions of a test system incorporating the optimized
collectors of chepter IV and the experimental concentrator of
Chapter V 1s reported in Chapter VI, Some possible directions
in which the work doné by the auth@rvcould be extended are

proposed in Chapter VII,
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