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Preface

The increase in our knowledge of basic scientific principles has led to human — kind to
create over the last century and a half the machines that have harnessed energy pro-
duction and distribution, increased food production by numerous orders of magnitude
and improved health and extended our life — spans by decades. Physical scientific
principles are the basis of modern civilization. The promise of the 21" century is to
extend the benefits of civilization to the developing world that does have access to
modern energy, agriculture and health systems. This will require an increase in ener-
gy production to making the poor richer and securing global improvements in environ-
mental and resource efficiency. That will not come about by some sacrifice of growth
by the rich world, but by application of scientific knowledge to manage the negative
environmental impact of spreading modern civilization.

The understanding and application of scientific principles is necessary to both ad-
vance civilization and manage environmental impacts. Knowledge of thermodynamics
is required to produce the internal combustion engine. This same knowledge of ther-
modynamics is also required to reduce the effects of air pollution. It seems that our so-
cieties can focus on only the problem, with the solution being political compulsion in
no — growth arguments that emanates from observations about the high level of natural
resource consumption per capita in rich countries. In this sense, the rich are consu-
ming more than appears to be “fair share” of the world’ s natural assets. Here the ar-
gument shifts from no — growth to re — balanced growth, away from the rich toward the
poor. The motivation is sound but the analysis is faulty. If the rich reduce consump-
tion of resources, they do not magically become available to the poor. Moreover, the
rich are consuming more precisely because they are richer, and being richer is what
right — minded people want for the poor of our world. The goal is to make the poor ric-
her and secure global improvements in environmental and resource efficiency for all.

This improvement will not come about by some sacrifice of growth by the rich, but by
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a sound understanding of physical scientific principles to not only produce the needs of
civilization, but to control pollution, and improve the environment.

In contrast to the no — growth approach, Dr. Tao Zhu proposes a scientific and en-
gineering approach to understanding the source and providing physical solutions to the
impact of machinery of modern civilization. The effects of noise, vibration heat pollu-
tion, greenhouse effect, heat island effect, light pollution, electromagnetic radiation
pollution, and radioactive contamination are addressed from a scientific perspective.
They combine research methods and techniques, and put forward corresponding con-
trol methods and measures based on the physical factors that improve the environment.
This book is a broad — based approach to understanding the scientific basis for the

physical factors for environmental improvement.

Timothy R Carr // /4

Marshall Miller Professor of Energy
West Virginia University, United States of America

November, 2013
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