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ABSTRACT

The Sun as a source of energy is receiving increased attention
throughout the world, An important element in the design and
location of solar energy conversion systems is knowing the
amount of energy available, Direct measurement at all loca-
tions is expensive and not always feasible, Hence two alternate
methods are presented in this paper. One is to make use of
the telemetered data from satellites of Earth reflected solar
irradiance and derive therefrom the insolation on the ground,
The other is to develop by computer techniques the spectral
irradiance of the direct solar beam from known values of the
extraterrestrial solar spectral irradiance and of atmospheric
absorption parameters and to obtain total direct solar irradi-
ance by integration, The relevant mathematical theory is
explained and some of the significant results are presented,

INTRODUCTION

The energy crisis and energy from the Sun is a topic which has received con-
siderable attention in recent years., Two crises face mankind today, that of
energy shortage and that of environmental pollution. The two are interconnected,
The industrial age has been using in prodigal fashion the available sources of
energy stored in the bowels of the Earth as fossil fuels, oil, gas and coal, and
the supply is rapidly dwindling, The total amount of energy produced per year
by all man-made systems in the world is slightly over 2 x 1020 joules, Of this
all but 4 percent is from fossil fuels (which after all are stored solar energy).
Increasing cost of such fuels and the need of importing fuels from other countries
are having serious repercussions on the economy of many nations. Meanwhile
this same industrial age is choking man with the wastes of energy usage, Air
and water are polluted and the landscape is blighted,




Solar energy is the only form of non-polluting energy, Photons can be converted
into energy useful to man without the Carnot's cycle and polluting effluents., But
this is an area where research and development effort has been at a very low
level. The fictional Russian philosopher, Kuzma Prutkov, decided that the Moon
is more useful than the Sun, since it shines during the night when light is needed;
while the Sun is of little use during daytime when there is light anyway, In like
manner we too have decided to ignore the great outpouring of energy from the
Sun,

The Earth-atmosphere system receives solar energy at the prodigious rate of
over 5,4 x 10%* joules per year, that is, 27,000 times the energy produced by
all man-made systems in the world, The supply is abundant, cost-free and in-
exhaustive, But it is thinly distributed over a wide area and is highly variable,
As the energy crisis becomes worse and conventional fuels become more ex-
pensive, increased attention is being paid to systems for solar energy conversion,
These systems are expensive to build and maintain; they have to be made cost
effective, If the systems are not built for the available supply of solar energy,
they will either be unable to deliver the required energy or cost unnecessary
capital outlay. It will be necessary to conduct a careful evaluation of optimum
sites for a large scale solar power plant, The ideal area to be selected should
be most cloud-free, with longest hours of sunshine all year round,

Another major area of effort is small scale solar power generation for desalination,
refrigeration, food processing, ice-making and other types of solar energy utiliza-
tion which are of significance for a country like Brazil, Since solar energy is
widely distributed, distribution of energy conversion systems to where energy

will be used presents many advantages. Hence aside from selecting optimum

sites for large installations, data should be available on solar irradiance for
sub-regional to microclimate scales, The first and obvious method of determin-
ing the amount of available solar energy is to make direct measurements, A
network of solarimetry stations is needed. This is one of the major questions

to which this Solarimetry Workshop will address itself, Solarimetry stations
require expensive instrumentation and manpower, and the coverage can never be
complete, In a country of the size of Brazil (over 8.5 million sq. km) with a

total of 50 stations, the average distance between stations will be over 400 km,
Besides, there are vast areas which are relatively inaccessible, Hence we would
inquire into alternate methods. We would like to explore two such methods in this
paper: (1)using satellite data to derive ground insolation (remote sensing), and
(2) using known values of extraterrestrial solar irradiance and of atmospheric
parameters to compute solar irradiance at ground level (computer models),







