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Series of Green Retrofitting Solutions for Existing Buildings
Preface

By Dec. 31, 2014, altogether 2538 projects had obtained green building evaluation la-
bels in China with a total floor area of 0. 29 billion square meters, among which 2379 pro-
jects had obtained green building design labels, accounting for 93. 7% with a floor area of
0. 271118 billion square meters, and 159 projects had obtained green building operation la-
bels, accounting for 6. 3% with a floor area of 19. 547 million square meters. At present,
the floor area of existing buildings in China has exceeded 50 billion square meters, among
which the total floor area of projects with green building operation labels is less than 20
million square meters, accounting for less than 0. 04% of the total floor area of existing
buildings. Most non-green “stock” buildings have such problems as high energy consump-
tion, negative environment impacts, poor working and living conditions and inadequate
functions. Green retrofitting is one of the best solutions. Along with the promotion of
green retrofitting for existing buildings, China has released a series of regulations and
measures relevant to existing building retrofitting, green building and building energy effi-
ciency to support R&D and project demonstration of green retrofitting technologies for ex-
isting buildings.

To promote research on green retrofitting solutions for existing buildings and develop-
ment of relevant products, the Ministry of Science and Technology and the Ministry of
Housing and Urban-Rural Development approved the project of “Research and Demonstra-
tion of Key Technologies of Green Retrofitting for Existing Buildings” (part of the Key
Technologies R&D Program during the 12" Five-Year Plan Period). This project includes
the following seven subjects: research on comprehensive testing and assessment technolo-
gies and promotion mechanism of green retrofitting for existing buildings, research and
project demonstration of green retrofitting technologies for existing residential buildings in
typical climate areas, research and project demonstration of green integrated retrofitting
technologies for urban communities, research and project demonstration of green retrofit-
ting technologies for large commercial buildings, research and project demonstration of
green retrofitting technologies for office buildings, research and project demonstration of
green retrofitting technologies for hospital buildings, and research and project demonstra-
tion of green retrofitting technologies for industrial buildings. This project is carried out
by the following institutes: China Academy of Building Research, Shanghai Research In-
stitute of Building Sciences (Group) Co. , Ltd. , Shenzhen Institute of Building Research
Co. , Ltd. , China Building Technique Group Co. , Ltd. , Shanghai Xian Dai Architectural
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Series of Green Retrofitting Solutions for Existing Buildings Preface

Design (Group) Co., Ltd., Shanghai Weigu Engineering Industrial Co., Ltd. , and
SO on.

The targets of this project are to provide policy support for accelerating green retrofit-
ting for existing buildings by putting forward promotion mechanisms; to provide technical
support for testing and assessment, retrofitting plan design, product selection, construc-
tion techniques and post-evaluation and promotion of green retrofitting by formulating rel-
evant standards, rules and guidelines, so that green retrofitting for existing buildings in
China can be advanced in technology, safe, suitable, economic and rational; to provide
technical guarantee for accelerating development mode transfer of the building industry,
promoting upgrade of relevant traditional industries, improving people’s livelihood and
promoting energy efficiency and emission reduction by establishing key technology systems
of green retrofitting for existing buildings; to produce products and devices of green retro-
fitting for existing buildings and to increase technical contents and international competi-
tiveness of China’s building products; to build a national, authoritative and comprehensive
technical service platform and a talent team of green retrofitting for existing buildings by
establishing demonstration projects of typical characteristics. To push forward scientific
research of the project, a promotion team of “Research and Demonstration of Key Tech-
nologies of Green Retrofitting for Existing Buildings” are in charge of research fields,
technical roadmap, achievements and technical exchanges and so on. In order to spread
project accomplishments, promote achievement exchanges and to strengthen technical ex-
pansion, the promotion team decides to publish series of greenretrofitting solutions for ex-
isting buildings, which will summarize project fruits in progress. Published in accordance
with research progress, this series will cover green retrofitting technologies for various
types of buildings such as residential buildings, urban communities, commercial buildings,
office buildings, hospital buildings and industrial buildings .

Green retrofitting for existing buildings involves diversified subjects and technologies
such as structure safety, function upgrading, building materials, renewable energy, land
resources, and natural environment. Publication of research results of the project is no
doubt a visual method of introducing and promoting green retrofitting technologies. This
series is believed to further push forward and make contributions to the healthy develop-

ment of green retrofitting for existing buildings in China.

Wang Jun
President of China Academy of Building Research
Head of the Promotion Team of “Research and Demonstration

of Key Technologies of Green Retrofitting for Existing Buildings”
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Foreword

‘Dwellings, foundation of human being. Human being live by dwellingsand dwell-
ings exist for human being. Human being and dwellings support with each other, which
conforms to the universe, > (from Huang Di Zhai Jing) This harmonious living ideal has
run through the history of China’s 5000 years of civilization. This is one process of two—
way change and dynamic balance: when people’s demands change, the residential build-
ings will be retrofitted to adapt to new demands; when the residential buildings and sur-
roundings are retrofitted, people’s life behaviors will be changed, which in turn may bring
about new demands.

Among existing buildings, the residential building is the type of the largest use and
the widest distribution. But most of existing residential buildings have such problems as
high energy consumption, negative environment impacts, poor working and living condi-
tions and inadequate functions. These problems have brought serious influences on peo-
ple’s living quality. Aiming at vast quantities and many defects of existing residential
buildings, green retrofitting is undoubtedly one of the best solutions.

Since the late 1970s, China has started retrofitting for existing residential buildings.
Up to now, about four stages have been experienced: initial stage from 1978 to 1985; safe-
ty retrofitting— based stage from 1986 to 1995; function retrofitting-based stage from 1996
to 2005; comprehensive retrofitting-based stage with embryonic green retrofitting from
2006 to now. The development history of retrofitting for existing residential buildings is
inseparably linked with economic development level and people’s growing demands to liv-
ing quality. With release of ‘Green Building Action Plan’ (GuoBanFa [2013] No. 1), the
prospect can be predicted that large-scale green retrofitting-based stage is coming.

According to present situations of existing residential buildings in our country, the
demands of green retrofitting mainly include regeneration design for retrofitting, structur-
al reinforcement and seismic performance promotion, function improvement, green build-
ing materials use, energy-saving transformation, renewable energy utilization, environ-
mentrenovation, and so on. In order to push forward large-scale green retrofitting for ex-
isting residential buildings in the process of China’s urban development effectively, based
on these core demands, we should take existing residential buildings in different climate
areas as objects to conduct R&D on key technologies of green retrofitting, and in further
establish green retrofitting technologies-integrated systems and comprehensive solution
schemes for national conditions in China. Therefore, the Ministry of Science and Technol-
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Foreword

ogy and the Ministry of Housing and Urban-Rural Development approved the project of
‘Research and Demonstration of Key Technologies of Green Retrofitting for Existing
Buildings’ (hereinafter referred to as ‘2012BAJ06B00’) which belongs to the part of
Key Technologies R&D Program during the 12th Five-Year Plan Period. This project’s
second subject of ‘Research and Demonstration of Key Technologies of Green Retrofit-
ting for Existing Residential Buildings in Typical Climate Areas’ (hereinafter referred
to as ‘2012BAJ06B02”) focuses on existing residential buildings of the largest use and the
widest distribution. The purpose of this subject is to upgrade green retrofitting technology
and accelerategreen retrofitting work progress in our country.

As a harmonious development process of construction, resource and environment,
green retrofitting for existing residential buildings should insist on the core concept of
‘people foremost”, and take the basic strategies of ‘adapting to local conditions, pursuing
substantial effects and promoting rationally’, so as to realize sustainable development.
Upholding the core concept and the basic strategies, after nearly four years of continuous
R&.D, the subject of ‘2012BAJ06B02’ has obtained a series of achievements.

In order to disseminate R&D achievements, strengthen technical exchanges and pro-
vide better guide for practical engineering, the promotion team of the project of
‘2012BAJ06B00’ decide to publish a series of books on green retrofitting for existing
buildings. As one of the series, this book has combined achievements of the subject of
‘2012BAJ06B02’ and related references. Main contents of this book and writing divisions
as follows: 1 Introduction (preside by Li Xiangmin and Xu Qingfeng); 2 Green regenera-
tion design technologies (preside by Zheng Di); 3 Performance-based assessment and ret-
rofitting technologies (preside by Jiang Lixue and Li Xiangmin) ; 4 Building materials se-
lection strategies (preside by Wang Qiong); 5 Energy-saving retrofitting technologies
(preside by Jiang Yigiang and Zhang Beihong); 6 Water system retrofitting technologies
(preside by Zhang Beihong); 7 Environment promotion technologies (preside by Zhang
Beihong and Zhanghui); 8Renewable energy utilization technologies (preside by Jiang
Yigiang) ; 9Greening technologies (preside by Zhanghui and Wang Lipu); 10 Engineering
cases (preside by Li Xiangmin, Jiang Yiqiang, Zhanghui, Xu Qingfeng, Gao Rundong,
Miao Qisong, Cheng Zhichun, Shen Zuhong, Sun Honglei, etc). The organization of the
whole book is finished by Li Xiangmin and Xu Qingfeng. This book describes almost all
the aspects on green retrofitting for existing residential buildings with informative materi-
als. This book may be of interest to engineering technicians of green retrofitting for exist-
ing residential buildings, college teachers and students, and relevant management person-
nel.

In order to guarantee the quality of this book, from January to April, 2015, the edito-
rial committee invited Prof. Wang Qingqin (Head of the Review Team) from China Acad-
emy of Building Research, Prof. Han Jihongand Prof. Li Derong from Shanghai Research
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Foreword

Institute of Building Sciences (Group) Co. , Ltd, Prof. Zhao Weimin from Shanghai Re-
search Institute of Real Estate Sciences, Prof. Wang Shaoyi from Science and Technology
Commission of Shanghai Municipal Urban and Rural Construction and Management Com-
mission, Prof. Lu Jinbiao from Shanghai Housing-ensuring and Real Estate Management
Administration Bureau, Prof. Li Yihong from Shanghai Housing Safety Supervision Insti-
tute, Prof, Jiang Huanjun from Tongji University and Prof. Zheng Maoyu from Harbin
Institute of Technologyto review the manuscripts and put forward revision suggestions.
After revised according to suggestions from experts, the editorial committee held a writ-
ers’ meeting on Jul, 10, 2015 to make sure that technology and case introductions are con-
cise and accurate. The editorial committee would like to thank the review experts for their
support during the compilation.

Because of time constraint and limited level of editors, omissions and errors can hard-
ly be avoided, so any constructive suggestions and comments from readers are greatly ap-

preciated.

Li Xiangmin
Shanghai Research Institute of Building Sciences (Group) Co. , Ltd
Subject Director of ‘Research and Demonstration of Key Technologies of Green
Retrofitting for Existing Residential Building sin Typical Climate Areas’
Oct. 16, 2015
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