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OBJECTIVES OF THE THESIS

The primary objective of this thesis 1is
to. investigate (theoretically and experimentally) a
number of design variations of solar aif heating system
( based on nonporous absorbers) for increasing efficien-
cy ana economy. Interesting variations of normal flat-
" plate collectors (having siﬁgle absorber) and reverse
flat—élate collectors have been included ia the scope
of work; the collectors with different desigﬁfvariations
have been fabricated and tested for experimental valida-
tion of the énalytical models. The corresponding techno-
economic analysis has also been made. It is concluded

that a two pass reverse flat-plate collector having

a single absorber is a highly desirable option.



PREFACE

In this thesis the author has studied the
dependance of the p-erfo:rmance of solar air heaters with
nonporous absorbers on various parameters. One of the
important design parameter in double pass heaters 1is
the depth of the flow channel because both the forced
convective heat trans'fex coefficient and pumping power

needed to blow the air into sola;: air heater depend
on it. In published literature, it varies from 2 cm -

to 10 cm. The author has optimized the flow channel

depth corresponding to minimum cost of delivered heat
in a two pass solar .air heater. The outlet air tempera-
ture was obtained using three correlations for the heat

transfer coefficient\ in the duct.

In conventional ;olar air collectors, the
air duct 1is formed between two me;:allic plates, the
top plate which 1is the absorber, and a bottom plate,
followed by adequate insulation. Another alternative
is a system consisting of the absorber plate and a rigid
synthetic foam covered by aluminium re'flecting foil.
A solar air heater of such a duct design may be called
single absorber solar air heater. The absorber could
be flat, corrugated or vee-corrugated. These  types

of single absorber solar air heaters have been analysed



in detail. in this thesis. The effect of parameters
like heat transfervcoefficient”,(C' , flow rate on the
thermal performance of these collectors has been evalua-
ted.- These collectors are then fabricated and tested
to obtain the dependence of thermal efficiency' n on
AT/I. The analytical results are compared with the
eﬁperimental_ results and the heat transfer coefficient
correlation which give the best agreement. with, has
been iéentified. The values of F b and F_ (T« ) are

R L R

also obtained and compared with experiment.

A number ef designs of reverse flat-plate collec-
tors have been proposed and analysed in this thesis.
Theif thermal performance is compared with that the
originally proposed reverse flat-plate <collector and
also with the conventional flat-plate collectors. The
performance of two absorber double pass reverse flat-
plate collector 1is féund to be bettef than the other
designs considered here. This collector 1is then tested

in order to validate the analytical model.

The techno-economics of two absorber double.
pass reverse flat-plate collector have been compared
with that of conventional collectors and also with other
energy sources ( like wood, o0il, gas and elctricity)
by taking a working example of paddy drying in a spouted

bed dryer. It 1is concluded that drying of paddy at



100°C in a spouted bed dryer is economical.
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