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Abstract

The work of energy conservation in buildings dates back to the middle of the 1980s in our
country. It has gone through a process of sound development and yielded outstanding effects from
the initial launching in regions with heating provision in the North, through the popularizing grad-
ually and orderly nationwide to the overall implementation at the current stage. However, it can-
not be denied that there are still some problems, for example, the energy conservation design
standard has not been strictly executed at the stage of construction; it has been difficult to pro-
mote the energy conservation retrofit in existing buildings and the energy conservation technology
and products have failed to satisfy the market demand, etc.

On that account, this book endeavors to sort out and summarize the building energy conser-
vation work in China in an all-round way, and gives a systematical elaboration on such aspects as
the development history of the building energy conservation in our country, the energy consump-
tion condition of civil buildings, energy conservation in new buildings, energy conservation in ex-
isting buildings, energy conservation in the operation of the energy- utilizing system of build-
ings, the application of renewable energy sources in buildings, the research and popularization of
the building energy conservation technology, low energy-consuming construction project and dem-
onstration as well as the development and the identification system of green buildings.

This book is targeted at the administrative staff, technical researchers, real estate develop-
ers, product suppliers, teachers and students of universities and colleges who are engaged in the
work of energy conservation in buildings as well as the vast readers who are concerned with such

work.
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Foreword

With a huge population, China is relatively short of energy resources and the amount of energy
resources per capita is far below the world average. The rapid development of industrialization and
urbanization in China has driven the fast development of the construction industry. The area of
newly increased buildings every year amounts to over 2 billion square meters and the stock of exist-
ing buildings has an area of up to over 40 billion square meters, more than 90% of which belong to
the highly energy-consuming buildings. The gradual improvement in people’ s housing and living
conditions has led to the continual growth in the energy utilization of buildings, further aggravating
the contradiction between the supply and demand of energy as well as the environmental pollution.

Energy conservation in buildings is an important part of the national strategy of energy saving.
Energy sources are the driving force as well as the foundation for the national economic and social
development. Energy conservation is an inevitable choice to relieve the restraints of energy
sources, alleviate the environment stress, safeguard the economic security and achieve the sustain-
able development. The Chinese government attaches great importance to energy conservation in
buildings. Through their efforts to establish and improve the laws and regulations on the building
energy conservation, formulate the technical and economic policies on energy conservation in build-
ings, make innovations in the building energy conservation management system, lay down and im-
plement the building energy conservation standard, carry out the energy conservation as well as the
metering retrofit of existing buildings, make breakthroughs in the key technologies of energy conser-
vation in buildings as well as strengthen the international exchange on the building energy conser-
vation, the work of energy conservation in buildings has yielded remarkable effects.

The implementation rate of the energy conservation standard has risen year after year in new
buildings, which reached 90% in 2009, respectively 8% and 19% higher than that in 2008 and
2007. By the end of 2009, the area of energy-saving buildings completed had accumulated to 4 bil-
lion square meters. |

The energy conservation retrofit of existing buildings has progressed steadily. During “ the
eleventh five-year period”, the task of the 150 million square meters’ area of the heating metering
and energy conservation retrofit in existing residential buildings in regions with heating provision in
the North has been accomplished on time.

The construction of the energy conservation operation and retrofit service system in the office
buildings of the state organs as well as large public buildings has been carried out in a deep-going
way. The energy consumption statistics, energy audit, public notice of energy consumption as well
as the real-time dynamic monitoring of energy consumption have proceeded in the office buildings

7



of the state organs and large public buildings.

Breakthroughs have been made in the growth of the integrated and large- scale application of
renewable energy sources in buildings. By the end of 2009, the area with the solar photo- thermal
application had amounted to 1. 179 billion square meters nationwide and that with the application
of shallow geothermal energy had reached 139 million square meters, respectively rising by 14. 2%
and 35.4% compared with that in 2008. The installed capacity of the application of photo- elec-
tricity in buildings had been 420. 9 megawatt.

Demonstration of green buildings and low energy- consuming construction projects has been
pushed ahead continuously, which would have a profound and lasting influence on guiding the con-
struction of energy-saving buildings of a higher standard.

As the largest emerging economic entity in the world as well as a responsible developing coun-
try, China scrupulously abides by the global climate protection protocol of United Nations Frame-
work Convention on Climate Change, actively responds to the problem of climate change in the
world, and devotes itself to controlling the greenhouse gas emission and the global warming trend.
The Chinese government made a solemn promise at the United Nations Climate Change Conference
in Copenhagen, Denmark, that the carbon dioxide emission per unit GDP will reduce by 40% to
45% in 2020 in China compared with that in 2005. The achievement of this objective requires the
concerted efforts of all professions and trades throughout the country. Considerable progress has
been made in the construction field which consumes nearly one third of the total energy sources of
the whole society. Nevertheless, as a result that the building energy conservation work started rela-
tively late in China and the people of various social strata lack a thorough understanding of the en-
ergy conservation in buildings, some striking problems remain to be researched in depth and re-
solved in the process of promoting the building energy conservation work. The execution of the en-
ergy conservation standard in new buildings should be further advanced; the energy conservation
retrofit of several tens of billions of square meters in exiting buildings should be pushed forward in
a comprehensive way; and the system and mechanism should be innovated for the large-scale ap-
plication of renewable energy sources in buildings. In short, unremitting efforts remain to be made
on the work of energy conservation in buildings for“the twelfth five- year period” or even longer.

With a view to further promoting the in-depth development of the building energy conservation
work and led by the Scientific and Technological Department of the Ministry of Housing and Ur-
ban- Rural Development, the Scientific and Technological Development Promotion Center of the
Ministry of Housing and Urban- Rural Development has organized the relevant staff to review and
summarize the building energy conservation work over the years in a systematic way from the ten
perspectives of the development history and main achievements in energy conservation in build-
ings, the system of the energy consumption statistical survey of civil buildings, energy conservation
in new buildings, energy conservation in existing buildings, energy conservation in the operation of
the energy- utilizing system of buildings, the application of renewable energy sources in build-
ings, research and popularization of the building energy conservation technology, low energy-consu-
ming construction engineering and demonstration, the development and identification system of

8



green buildings as well as chronicles of events in building energy conservation before 2010. They
have sorted out the existing problems and summed up the successful experience. It is hoped that
we could make contributions to advancing the work of energy conservation in buildings and attai-
ning the goal of reducing the carbon dioxide discharge per unit GDP by 40% 10 45% in 2020 com-
pared with that in 2005 through composing this book.

By Qiu Baoxing, Vice Minister of the Ministry of
Housing and Urban- Rural Development

of the People’ s Republic of China

Feb. 15,2011
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Preface

Energy conservation in buildings is an important part of the national strategy of resources saving.

The energy conservation in buildings has undergone a history of nearly 30 years since the
launching of such work in the 1980s in our country. Through technical exchange with developed
countries and by learning from the successful experience overseas, technical breakthroughs have
been made in the building energy conservation and the foreign advanced technologies and products
have been studied as well as introduced into our country. Besides, by starting with some pilot pro-
jects, a series of researches have been carried out ranging from a single product to the structural
system, from a single project to the housing district, the laws and regulations as well as the manage-
ment system of energy conservation in buildings have been gradually set up and im-
proved, technical and economic policies on the building energy conservation have been formulated
and the building energy conservation standard system has been established step by step. Moreo-
ver, a sound situation that the state attaches importance to the building energy conservation and the
residents show concern for it has taken shape in favor of the comprehensive implementing of the
building energy conservation work.

Meanwhile, it should be clearly understood that although the work has been launched in an
all- round way as well as made some progress in the field of building energy conservation the energy
consumption of which takes up nearly one third of the total energy consumption of the society, it
still lags far behind the developed countries which have carried out the work of building energy
conservation earlier on. In the course of promoting the building energy conservation work, several
problems still show up in both the law- enforcing and administrative department and the specific
units of implementation. For example, the building energy conservation standard has not been exe-
cuted to a high extent; the technical and economic policies have been imperfect; the work capacity
has failed to meet the actual requirement and the role of the market mechanism has not been given
full play to, etc. Therefore, much still remains to be done for“the twelfth five-year period” or even
longer.

With a view to further promoting the in-depth development of the building energy conservation
work and led by the Scientific and Technological Department of the Ministry of Housing and Ur-
ban- Rural Development, the Scientific and Technological Development Promotion Center of the
Ministry of Housing and Urban-Rural Development has organized the relevant staff to elaborate on
and review in a systematic way such aspects as the development history of the building energy con-
servation in our country, the energy consumption condition of civil buildings, energy conservation in

new buildings, energy conservation in existing buildings, energy conservation in the operation of the
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energy- utilizing system of buildings, the application of renewable energy sources in buildings, the
research and popularization of the building energy conservation technology, low energy- consuming
construction project and demonstration as well as the development and the identification system of
green buildings in an effort to be used for reference by the vast workers of energy conservation in
buildings. It is also hoped that due contributions could be made through the compiling of this book
to advancing the energy conservation and pollutant discharge reduction in the field of construction
and attaining the grand objective that the carbon dioxide discharge per unit GDP would reduce by
40% to 45% in 2020 compared with that in 2005.

Heartfelt gratitude should also be extended to the leaders and staff of the Building Energy
Conservation and Science & Technology Department of the Ministry of Housing and Urban- Rural
Development who have rendered their full support by providing large quantities of materials and
proposing many specific suggestions on modification, as well as the Energy Foundation for their fi-
nancial aid in the composing of this book.

The writers of the respective chapters in this book are as follows; Qu Hongle ( Chapter 1), Ding
Hongtao, Liu Haizhu ( Chapter 2), Qi Renguang, Hao Bin and Cheng Jie ( Chapter 3), Bi Jihua
(Chapter 4 ), Ii Xianhui, Liu Shan and Lin Ze ( Chapter 5), Guo Liangyu, Liu Younong, Yao
Chunni and Li Xianhui ( Chapter 6 ), Tian Yongying, Zhang Feng, Yang Xiwei and Qu Hongle
(Chapter 7), Tian Yongying and Zhang Feng ( Chapter 8 ), Song Ling, Li Hongjun, Ma Xin-
bo, Zhang Feng and Tian Yongying ( Chapter 9) and Lin Yong ( Chapter 10). Zhang Yang and
Peng Banyun participa ted in Chapter 1 and section 7.3 of the text revision. The book has been
reviewed, edited and assembled by Liang Junqiang and Yang Xiwei.

It would be a great honor if the publication of this book would make its due contributions to
promoting the building energy conservation work in our country. In spite that all people concerned
have spared no effort in the composing of this book, there would be oversight or deficiencies for
sure in this book due to their limitations, for which it is sincerely hoped that the vast readers could

make comments and criticize.

By the compiling group in Beijing in Feb. 2011
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