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Preface

The twenty-first century is witnessing the unprecedented destruction of the
nature whereas the industry has been making great progress. We human beings
need sustainable development. Many problems have kept emerging and threaten-
ing, such as extinction of species, PM,.s, greenhouse effect, pollution, water deple-
tion, etc. Pastoral idyllic landscape is disappearing in our horizon at a great speed,
instead, the skyscrapers of concrete construction are standing before our eyes. We
human beings are facing a crisis of losing ecological scenery. Today’s human beings
are tired of the bustle life of urban flash and noise and are hunger for the harmo-
nious and quiet life of pastoral idyll, green fences, curling smoke, for the flip wa-
terwheel sound and the leisure around the water pestle hut, seeking the original
atmosphere of nostalgia.

The Chinese nation has a long cultural history of more than 4000 years (ac-
cording to Yi Zhongtian). The ancient Chinese could make use of water machinery
to solve the problems of irrigation, drinking water, production, transportation,
handling, timing and other issues. In the long productive activities, the Chinese na-
tion accumulated abundant knowledge and experiences related to the use of water
and formed rich knowledge of geographical information and skills based on their
knowing local meteorology and water resources. In the developing process of tra-

ditional agricultural civilization, the traditional water machinery invented by the
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ancestors raised thousands upon thousands of people, reflecting the most exciting
contents and most prominent features of Chinese ancestors.

The experiences, knowledge and wisdom contained in traditional Chinese wa-
ter machinery in our ancestors water conservancy is the evidence of our nation’s
survival after thousands of years’ sufferings and disasters. However, with the
modern industrial development, people’s traditional knowledge and skills forged in
certain areas, societies, ecology are disappearing rapidly, and many of them, for
example, the detailed applicable methods, have to be found in the museums and
ancient literature works. If we let it go as that, we will be guilty to human and his-
tory.

In today’s world, the development is depending more and more on the con-
venience brought about by modern science and technology, such as modern farm-
land water conservancy machinery using electricity, petroleum depending wholly
on fossil energy; omnipresent genetically modified food. This reveals that people
have to adopt the only solution and method to solve the problems in order to get
rid of the dilemma. Any single solution and method to solve the problems will
surely lead to the unpredictable risk in the future. Diversified solutions are the op-
tions people have to make for the problems and the attitude people have to adopt.
Therefore, to explore, to protect, to preserve and to recreate the traditional
knowledge and skills including Chinese water machinery will give human beings
diversified solutions and methods with far-reaching effects.

In the past, the research of technological history of traditional water machin-
ery focused on all kinds of stationary agricultural tools, aiming at the recording and
conservation of ancient mechanical system, without exploring the interaction be-
tween traditional water machinery and environment. The book hopes to perfect

the understanding of traditional water machinery from the mechanical system’s
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perspective, and gives a preference to probe the development, design as well as
ecology contents of traditional water machinery. For a long time, the Chinese
design history advocated gorgeous design, paid attention to the funeral goods dis-
covered from archeological excavation of ancient nobles and the subjects and
beautiful court equipment. It ignored the simple civilian tools—traditional Chinese
water machinery, and ecological design aesthetics of Confucianism, Buddhism and
Taoism fusing with rural countryside landscape. This book starts with traditional
water machinery and provokes a series of thinking in innovation, environment, in-
genuity, etc.

Today, we are reflecting on the technical skills our ancestors had mastered
and found that the Chinese nation is a “premature nation” according to Marx’s
saying. The Chinese nation’s premature in practical reasoning and thinking em-
bodied that its way of thinking showed typical characteristics in practical reasoning
and thinking. The Chinese nation, used to take the lead in agricultural civilization
and had the four great inventions, but they belong to practical techniques, and the
inventions of the Chinese ancestors were limited to the area of empirical science,
without developing to the systematic science of modern science and technology.
Leverage law, buoyancy law, synergistic principle, etc., have nothing to do with our
ancestors. We descendants have to rethink of the phenomenon from the philo-
sophical perspective.

Therefore, the book hopes to get something referential for our future scien-
tific and technological development from our past knowledge and experiences
through serious and objective exploration, especially from human technical history,
such as the knowledge and experiences of Chinese traditional water machinery,

and they will be useful and withstand modern scientific evidence.
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The “sustainable design” and “service design” have been the important direc-
tion of development for engineering design in the 21st century’s engineering de-
sign. So the book, starting with traditional water machinery, advocates education
for sustainable development and launches referential educational topics practices
for students by traditional waterwheel making. At the same time, an ecological de-
sign concept of combining waterwheel hometown with placemaking is put forward,
Yuanfang Township and Jianquan Village in Southern mountainous Anhui as the
experimental bases. The experiments are of advanced and original benefits, and
have certain practical meaning in the future engineering design.

Based on technical history, mechanics, design aesthetics, knowledge science,
sociology as well as technical archeology, the book conducts systematic and com-
prehensive research and combing of typical traditional water machinery in the
thousands of years appeared in China, and shows the simple wisdom and crafts-
man spirit contained by traditional Chinese water machinery. History has devel-
oped to today, the research in traditional water machinery might inspire us to
make full use of green energy, such as water conservancy offered by the great na-
ture and thus improve and create designs. This is a subject needed to open up ur-
gently and improve continuously. This book is only a start and probe in this re-
spect.

The Introduction of the book gives an introduction to the concept of “nostal-

n o u

gia” “the original landscape” “civilian tools” “folk art” “knowledge science”, and
their relationship with traditional water machinery. The book aims at probing and
utilizing our ancestors’ wisdom and knowledge experiences and tries to make some
explorations of reform and creativity. The main idea of the book is: the very tradi-

tion in traditional culture, knowledge and technique, which could be spread and

extended to the future, can be worthy of the title of “tradition”.

xii
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The first chapter introduces water power and the classification and history of
traditional water machinery.

From Chapter 2 to Chapter 9, on the water machinery appeared in the history
of China, for example, well-sweep, water wheel, dump truck and other 20-odd tra-
ditional water machinery, the book makes a classification of them according to
principle of leverage, principle of crank connection rod, as well as principle of
chain transmission and other principles, and makes a one-by-one introduction. The
book explains the principle of mechanical movement, historical origins, forms as
well as ecological beauty of the mechanism.

Chapter 10, dwells on retaining nostalgia—restoration and display of tradi-
tional Chinese water machinery. This chapter presents the design and making of
the interaction device of traditional water machinery(keel waterwheel, otter, cart,
etc); the display of 3D restoration of waterborne horoscope and the design aes-
thetics of Song-dynasty style; virtual reality and APP making with the prototype of
rural landscape; homeland of waterwheel—ecological design concept with local
creation.

Finally, this book summarizes the aesthetics of traditional Chinese water ma-
chinery from the perspective of folk arts, folk implements and ecology. Through
the study of traditional Chinese water machinery, the importance of returning ex-
perience and knowledge is emphasized, and we need the spirit of the looking up at
the starry sky and the unity of knowing and doing. Today's local creation can con-
tinue to play a role in the regional diet culture by improving the traditional Chinese
water machinery and arousing the feelings of homesickness that are hidden in the
hearts of people.

This book explores the aesthetics of traditional Chinese water machinery from

the perspective of “nostalgia”, which has some inspiration to further grasp the
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root of Chinese traditional culture, promote the rational use of water resources,
develop harmonious and build a beautiful country in China. Today, for the excava-
tion and protection of traditional knowledge and skills, it is also necessary for the
spirit of persistent and pragmatic like Liang Sicheng and Lin Huiyin and the other
scholars to construct the oriental architecture. It is amazing that the traditional
water machinery reflects the wisdom of the very ingenious design of the Chinese
ancestors to make full use of the characteristics of wood, so we can not wait and
regret after the research of scholars from other contries.

The research is funded by a grant from the Philosophy and Social Sciences
Foundation of the Jiangsu Higher Education Institutions of China “The Research of
Traditional Chinese Water Machinery Beauty under the Background of Ecological
Civilization Construction” (Grant No.2016SJD760001), and also funded by a grant
from the Fundamental Research Funds for the Central Universities of Ministry of
Education of China “Building and Developing the Research of Perceptual Engineer-
ing Design Theory System on the Basis of Knowledge Science (Grant

No0.2012B05614).

Xiv



FF

BIE

Preface

E OMEBR “SR” BEGEIRFIHLL oo 1
0.1 “BARE"¢&55 TRZE it 2
0.2 ABYBRUGEE— P B E L AR A UM voererremremremsmmennssesessecssanessnsans 4
0.3 B2 B R S BYTE AT coorreeeerreremmmmi i 7
0.4 B A5 Lo K FUHUARAG FIF T orvererreerermmmmemsenisinintene s 12
0.5 PG KFIIARE Fo 38 FFF o 14

H1E hEEGEAFNEEEES. HEMOIE 20
1.1 “IRPEHE R E AU ccorererrrmnrnnnetiinnsseni it s sssasessas e 21
R E iy BB ST O DR S —————— 24
1.3 P A L AK B HUAR A 425 oo 28
1.4 4G K F)HUAR K B FF R vvrereremmmmmmmmeieiee i 30
1.5 1949 =2 & 34 G KA HUARAG BHL B wevveerermermmmmrimimiiniins 36

B 2B R 3 oo 45
2.1 AEARIZ IK e s 45
2.2 FABAR IR cereeeenineti 50
2.3 BSFHE I ooeerereeree i e 54

ol B ST L - 59
3.1 ERAFAB R oo 59
3.2 HUTEIRTK coeverroneenummunonssresninmnnsnmsessnssmetianssinsssssensennironmesseneesaiotnanmesssssassns 66
g QI 71

AT BUITEERR IR o rormnremensnsasransssrnssonsensmsanransushas ivsisss 445434 3 RHTAASS S5 S3H NS TS 3 75

XV



