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ABSTRACT

Large application of solar energy have been essentially
confined so far to low temperature applications sﬁch as
water heétjng, air heating, solar desalination etc, for
such applications flat plate collectors are adequate.
The flat plate collector have been wellAcategorjsed and

understood.

tor applications in the range of temperature between
100 and 150°C, the evacuated tubular collectors are
in use. Several designs of such collectors such as Owens
Illinois, General-blectric btvacuated lubular collector,
Corning Evacuated Tube collector, Philips design, Sayno
design ete. have been forwarded. But, in recent ycars,
a theory behind the development of design has been lacking.
The current thesis is an effort which aimed at providing
such a theory for these collectors. The thesis start with
an introduction giving detailed features of tubular
collector. Basic mechanism of achieving higher témperatures
at relatively high efficiency has been reviewed. The
details of various designs, available in market, have been

presented.

A steady state analysis of tubular collector and a
clever formulation leads to explicit expressions for the
rating parameters of the collectors which has been

presented in Chapter II. The equations can be used as



design tools for such a collector. CPC booster is very
often used along»a tubular collector, its effects therefore
has been incorporated in Chapter III. Any.defect in
fabrication of tﬁbu]ar collectors may lead the leakage
of vacﬁum which adverse]y affects the performance. This
also has’beenvstudjed in Chapter III. In the analysis
of collectors one usﬁaliy assumed a uniform temperature
distribution over the plate. In the case when a CPC
collector is used, the temperature distribution doeé not
remaln uniform pspecjally when the conductivity of

’ ¢
aabgsorber s low.  The effecl of mm—lmjfm'mil'y of
temperature djétrjbutjon has been analysed jn.chapter Iv.
It was observed that a new parameter has to be defjned
to cHaracteri;ﬂ the performance of tubular collector
especially when the mass flow rate of liquid is small.
If the fluid channel is in the form of U-tube then the
temperature of the absorber jn’akdjpection perpendicular
to the direction of fluid flow also does not remain
constant. A regorous theory to~study'thjs eF%ect has been
developed in Chapter V. The work presented in Chapter I;V,
therefore establishes a theoretically sound bases for
the perfaormance of evacuated tube characteristics and Tay
down the foundation of evolving design patterns for the

Fabrication of such collectors.



Besides the usual applications of tubular collector
operating in the intermediate temperature range such as
process heal, air conditioning and refrigeration etc., one
of the very important applications speciallyAfor rural
dispensary 1i.e. so]arvsterljser has been forwarded analysed

and studied in detail in chapter VI.

It is hoped that this thesis will present the basic
background for further develope of evacuated tube collector
and simultaneously the interested jndusfry will take up'tﬁe

job of fabricating a solar sterliser.
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