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Abstract

The rising of philosophy of engineering at the end of the 20th century, highlighting
the important position of engineering activities, which is a long-lost subject of philosophy
research. The evolutionary turn of philosophy studies provide a possibility for open up
new territory of engineering philosophy. Moreover, “engineering studies” is missing in

“

the theory of evolution from the knowledge chain of * nature-science-technology-
industry-economic-society”. Therefore, it is necessary to engineering evolution studies
from the philosophical perspective. On the one hand, it helps to understand engineering
more comprehensively, and promote the deeply development of engineering philosophy
and develop the theory of evolution; On the other hand, It is of great significant to
establishing new engineering ideology for contemporary engineering practice, to putting
up industrial structure adjustment, and to promoting the sustainable development of
economy and society.

By analyzing multi-dimensional understanding of engineering, the definition of
engineering is given from a philosophical level, which is the logical starting point of this
study. Engineering is a process of integrating and constructing artificial reality, which its
core is integrating and constructing. And it is dynamic evolutionary essentially. Then,
from the viewpoint that engineering is dynamic evolutionary, this book observes the
historical stage of engineering evolution. Based on the different dominant or leading
engineering in different economic times, the history stages of engineering evolution is
divided into three phases: 1) the dominant phase of hand tools and material engineering
in the period of the agricultural economy; 2) the dominant phase of machine ( or
power) and energy engineering in the period of the industrial economy; 3) and the
dominant phase of information, networking and intelligent in the era of knowledge
economy. Based on the analysis of the historical stages of engineering evolution, this
book put forward the viewpoint of engineering systematic evolution.
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Like different species of the nature, all engineering of human civilization form a
“ecological” evolutionary systems, which from simple to complex, from lower to
higher. The evolution of engineering as “species” is a process that different * species”
in the history develop from birth, growth, prosperity, to recession. This process is not
only the result of natural factors, technical factors and the role of social and historical
factors, but the result of human factors involved. The exploitation and consumption of
natural resources, the needs of society, and progress of science and technology are
driving forces of engineering evolution. The way of constructing and using of
engineering, such as the mechanization and automation of tools, display the tendency of
“self-organizing” of engineering evolution system under certain boundary conditions.

Engineering as “ individual ” is artificial reality constructed purposefully by
integrating technical elements and non-technical elements. The interaction of material
flow, energy flow and information flow (knowledge flow ), under the construction and
operation of engineering, make an open, dynamic, non-equilibrium evolution system
that from disorder to order. Observing the interaction among internal elements integrated
of engineering system, engineering has some capacity of self-organizing under certain
boundary conditions, because of its character of open and dynamic, non-equilibrium and
nonlinear, “fluctuation” and interconnection, adaptability and selectivity. Analyzing
the relationship between the system and its external environment, engineering system is
always evolved in certain external environment, and take the adaptability under the
affecting and selecting of nature, society (or economy ), technology, and culture. So
engineering evolution is also an other-organizing process based on environmental
adaptability.

Engineering innovation “break” the adaptability of engineering systems seen from
the role of engineering innovation. On the one hand, engineering innovation makes the
original systems lose its adaptability and withdraw or eliminated gradually; On the other
hand, a new innovation occur with overcoming and solving the “barriers” and “trap”
of innovation. And it also contributed to new adaptability. It is that engineering evolves
in the circle of “adaptability by selected, innovation barriers and traps, withdraw or
eliminated, engineering innovation, and new adaptability” .

The research of systematic viewpoint of engineering evolution shows the micro
relation to industry, economy and society. It brings some important inspiration for

.2.



contemporary engineering practice in our country. It is necessary to establish a
harmonious development ideology of “natural, engineering, and society” , which based
on following natural regularity and meeting real needs of human or society ; to strengthen
engineering innovation, and promote China’s industrial restructuring and upgrading; and
to promote ecological engineering by developing circular economy. The relevant

stakeholders should be “Dos and Don’ts” in the ecological process of engineering.
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