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FOREWORD

The improvement of living standards in any given region of the
world is directly proportional to the increase in energy consumption
by the people in that area. Two prerequisites for better living
conditions are thus the availability of abundant energy sources and
a well-developed technology for making use of them. Unfortunately,
traditicnal energy sources, i.e., coal, petroleum and natural gas,
are no longer as abundant as they once were, and they are rapidly
being depleted because of an increasing rate cf consumption paral-
leling the growth in world population. It th s becomes imperative
to find and develop new — if possible renewable — energy sources
so that the living standards of the peoples of the world can not
only be maintained, but also improved.

Both renewable and nearly renewable energy sources are avail-
able, but are relatively undeveloped technologically. These energy
sources, such as solar, hydro, wind, ocean-thermal, wave, tide,
current, geothermal and biomass, are relatively untapped or not
utilised to any significant degree. Hydrogen is a suitable syn-
thetic fuel for most applications and has a renewable raw material
base — water. It requires the development of environmentally ac-
ceptable energy sources, preferably renewable, to produce it.

Because of its importance to all nations, research into the

most efficient and economical utilization of renewable energy sources
is being conducted around the world. The International Symposium in
Lahore, Pakistan, provided a platform for the presentation and dis-
semination of the latest information on renewable energy sources.
Its sessions covered all the renewable energy sources, as well as
research, in every aspect, from the fundamentals of energy conver-
sion to applications, from economics tc environmental considerations.

Although the Symposium covered wide areas of current research
and development for the utilization of new and renewable sources of
energy, all of which are extremely important in their own context,
those related to rural settings deserve special mention. Developing
countries like Pakistan have experienced an exponential growth in
demand for energy — which, even if met adequately, has largely
gone toward meeting the requirements of urban areas and industries.
The rural populations have remained largely neglected, even as
their underdevelopment directly contributes to the overall economic
condition of the countries they comprise. Ways and means have,
therefore, been suggested in the Symposium -to counteract this lop-
sidedness in the identification and provision of renewable energy
sources, along with their pollution-free and effective use by the
rural populations.

The papers recommended by the session chairpersons and co-
chairpersons, together with the opening session addresses, are ar-
ranged in these two volumes and divided into some 23 chapters
by subject. The reader should be advised that it was difficult to
classify specifically some of the papers where there was an overlap
in subject matter. In such cases, we tried to make the best possi-
ble choice.
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These volumes form a valuable reference for the fundamentals
and utilization of the renewable energy sources, and present many
examples of applications around the world, with special significance
for the rural regions and developing countries, where the need for
energy is greatest.

T. Nejat Veziroglu
Symposium Chairperson & Editor
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