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TO THE QUESTION OF GREEN ENGINEERING

I.A. Zatonov, E.D. Nikonova
National Research Tomsk Polytechnic University
Institute for non-destructive testing

Human society lives in a post-industrial world now. It causes a fun-
damental changes in politics, economy, culture, labor, in the personal life
of each person.[1] And the main driving force of these branches of human
society are scientific developments in the field of high technologies. The
development of high-tech, in its turn, leads to environmental pollution.

Growing pollution of the environment is a global problem of today
that requires an immediate decision. The environment situation needs onew
technology introduction that aimed on world ecological statement chang-
ing. That is why serious measures of an ecological security system creation
should be taken.

Ecological problems are highlighted in a great number of books, arti-
cles, and research conferences as a result of human activities. Nowadays,
human community is starting to realize some specific goals, for example:
minimizing waste, approaching sustainability and increasing recycling.
Goal statement gives good opportunity in providing a vision of ecological
problems, which need to be attained, and a lot of discussions like this pro-
motes to significant part of that types of vision.

In this way, the first phase of improving the environmental situation
is radical restructuring of global education its methods, goals and objec-
tives in accordance with new time.

It is necessary to include in the educational program disciplines
which learning and offering a new technology of solving environmental
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problems. «Ecology and nature» is one of the educational programs in the
direction of preparation experts in ecological sphere. The main goal of this
specialization is:
e Preparation of competitive specialists in the field of environment and
natural resources;
e development of operations to minimize the negative impact of hu-
man activity on the environment;
e opportunity of assessment of anthropogenic influence on the compo-
nents of the environment as a result of any industrial activity.

Also all engineers and scientists that deal with inventions should re-
member about ecological responsibility. That is why during study in uni-
versity future engineers and scientists should get acquaintance with basic
principles of green engineering. Green engineering focuses on the ways of
achievement sustainability in ecology through technology and science.
Green engineering is based on the 12 basic principles. [2]. These principles
provide engineers and scientists with a strong base to participate in creation
and development of new materials, processes, products and systems that
have positive effect on human health and the environment. According to
foreign researcher Paul Anastas.[2], there are 12 principles of green engi-
neering:

Principle 1: Designers need to strive to ensure that all material and
energy inputs and outputs are as inherently nonhazardous as possible.

Principle 2: It is better to prevent waste than to treat or clean up
waste after it is formed.

Principle 3: Separation and purification operations should be de-
signed to minimize energy consumption and materials use.

Principle 4: Products, processes, and systems should be designed to
maximize mass, energy, space, and time efficiency.

Principle 5: Products, processes, and systems should be “output
pulled” rather than “input pushed” through the use of energy and materials.
Principle 6: Embedded entropy and complexity must be viewed as an in-
vestment when making design choices on recycle, reuse, or beneficial dis-
position.

Principle 7: Targeted durability, not immortality, should be a design
goal.

Principle 8: Design for unnecessary capacity or capability (e.g., “one
size fits all””) solutions should be considered a design flaw.

Principle 9: Material diversity in multicomponent products should be
minimized to promote disassembly and value retention.
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Principle 10: Design of products, processes, and systems must in-
clude integration and interconnectivity with available energy and materials
flows.

Principle 11: Products, processes, and systems should be designed
for performance in a commercial “afterlife”.

Principle 12: Material and energy inputs should be renewable rather
than depleting.

The breadth of the principles’ adaptability is significant. Green engi-
neering must be effective and appropriate in all types of dealing with de-
sign architecture: molecular architecture required to construct chemical
compounds, product architecture to create an automobile or urban architec-
ture to build a city. Differently, these would not be principles but simply a
list of useful techniques that have been successfully demonstrated under
specific conditions.

Global following of Green Engineering principles will lead the hu-
manity to the new step in evolution. The understanding of its basic princi-
ples can save the humanity from itself and protect nature for the future gen-
erations. Authors believe that it is time to create something really innova-
tive, useful and healing for the Earth.
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VY COBpEMEHHBIX BBIMYCKHUKOB IIIKOJ, TUMHA3UH M JIUIIEEB 0CO00
OCTPO BCTAeT BOMPOC O JAJIbHEUIIEeM OOyYE€HUU U MOJTYYECHUU KAa4eCTBEH-
HOTO OOpa3oBanusa. KTo-To maeT moiydaTh cpeaHe-cheruaibHoe 00paso-
BaHME, KTO-TO - B aPMHIO, KTO-TO CTPOUT CEMbIO, HO BCE-TaKU OOJIBIIINH-
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