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ABSTRACT

A general survey is presented of solar radiation measurement, the techni-
ques and instrumentation. The importance of determining the total and spectral :
irradiance of the Sun is examined in the context of the energy crisis and utiliza-
tion of solar energy. The survey includes the extraterrestrial solar fluxes,
their possible variations, problems relating to energy received by collecting

surfaces on the ground, major types of instrumentation and the radiation scales

to which the measurements are referred. The type of insolation data available

from the National Weather Service of NOAA and from other sources is reviewed.
Alternate techniques of deriving insolation data with high space time resolution
are discussed with reference to solar energy conversion requirements. Energy
received on the ground can be computed from known values of the extraterrestrial
solar spectrum and of the spectral absorption parameters of the atmosphere.
Another technique is based on measurements made by meteorological satellites
of the cloud-cover and of the solar energy reflected and scattered back to space
by the Earth-atmosphere system.
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SOLAR RADIATION MEASUREMENT:

TECHNIQUES AND INSTRUMENTATION

INTRODUCTION

This Congress of the International Solar Energy Society has adopted a
stirring theme: "Solar use now-a resource for people." During these days we
will be considering varied ways of using the Sun's energy, of harnessing this
bountiful resource for the benefit of mankind. A wide vista of problems, policies,
programs, will claim our attention—a large variety of applications ranging from
heating and cooling of homes to megawatt power stations, from drying crops and
distilling water to gigantic solar furnaces, from tiny doped crystals and solar
cell wafers to multi-billion dollar solar panels in space. It is but natural to

inquire at the outset how much is this resource, this solar energy, how much of

it is available to us at a given time and place, how do we measure it.

The size of this Congress is ample proof of a new-found enthusiasm, a great
expectation. The attendance has increased, the scope has widened in each suc-
ceeding Congress of recent years, from Melbourne, through NASA, Goddard,
UNESCO, Paris, CSU, Fort Collins, to the present one at UCLA. The member-

ship of the Society has tripled in two years. Several new societies with titles

strangely familiar and many new publicat ions, new hardware, new instruments |
have come to public attention. This is not because there has been any major
breakthrough in heliotechnology, any startling discovery, but because the need
has been felt and felt deeply. The energy crisis loomed on the horizon rather

suddenly. The rising cost of fossil fuels and their dwindling supply, the long

lines at gasoline stations and the threat of power blackout in home and factory




made the industrialized nations realize that the prodigal waste of fuels stored
from geologic times cannot long continue. Already in the 1968 congress of this
Society, Peter Glaser had pointed out that in the long history of mankind the use
of fossil fuels is a pulse of relatively short duration—a few hundred years

(Fig. 1). The energy problem was coupled with the environmental problem.

Air and water are polluted and the landscape is blighted. Air pollution alerts
appear periodically in the weather reports.

Solar energy is the only non-polluting form of energy. Photons can be con-
verted to energy useful for man without the thermodynamic cycle and polluting
effluents. But this is an area where research and development effort has been
at a very low level. In the annual budget of the new energy agency of the US
the funds alloted to solar energy is a very small fraction of the total, about 3
percent. 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 ignored the great outpouring of energy from the Sun.
Solar energy conversion is considered economically non-competitive, but this is
a fallacy arising out of a zero price tag on such costly items as imbalance of
ecology, pollution of air and depletion of fossil fuel reserves.

The Earth-atmosphere system receives solar energy at the prodigious rate
of 5.4 x 10* joules per year, that is, 27,000 times the energy produced by all
man-made systems in the world. All but 4% of the man-made systems depend
on fossil fuels which, after all, are stored solar energy. Using today's solar
energy for today's needs is the objective of this Congress. Solar energy supply

is abundant, cost-free and inexhaustive. But it is thinly distributed over a wide







