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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 [loor 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 ol existing buildings in China has exceeded 50 billion square meters. among
which the total [loor 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 [or 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-
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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 Institu-
te of Building Sciences (Group) Co. » Ltd. « Shenzhen Institute of Building Research Co. .
L.td. » China Building Technique Group Co. . Ltd. . Shanghai Xian Dai Architectural De-
sign (Group) Co. . Ltd. , Shanghai Weigu Engineering Industrial Co. . Ltd. . and so on.

The targets ol this project are to provide policysupport for accelerating green retrofit-
ting for existing buildings by putting [orward 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 rele-
vant 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 [or 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 green retrofitting solutions for
existing buildings. which will summarize project {ruits in progress. Published in accord-
ance with research progress. this series will cover green retrofitting technologies for vari-
ous types of buildings such as residential buildings. urban communities. commercial
buildings. offlice 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
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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

With the social and economic sustained and stable growth. and the improvement of
people” s living level, Chinese medical industry develops constantly. At the same time.
hospital construction has entered a new development period. In addition to the new hospi-
tal, Chinese existing hospitals are also carrying on renovation and expansion of different
degrees, different size. According to the statistical reports issued by National Health and
Family Planning Commission on Jun 2014, there are 24709 hospitals in china by the end of
2013, in which 13396 public hospitals and 11313 private hospitals. If classified by bed
number, there are 18625 hospitals with beds less than 200. 3624 hospitals with beds be-
tween 200 and 799, and 1212 hospitals with beds more than 800. On average, the number
of beds per thousand people is about 4. 55. This shows that the number of hospitals and
beds cannot meet the basic medical needs nowadays in china. In addition. many of the ex-
isting hospitals have characters such as a relatively long construction time, small scale.
and backward facilities, making them in capable of adapting to the modern medical science
development.

Energy supply system in Chinese existing hospitals is found diversified and decentral-
ized by the survey. It has huge energy consumption and serious waste. The overall energy
expenditure accounts for more than 10% of total hospital operating expenses. Moreover,
the indoor and outdoor environmental pollution and cross infection of many hospitals are al-
so worrying. The contradiction between energy saving and pollution control is still to be
solve. In addition. hospital space environment layout confusion, obscure system identifica-
tion, lack of outdoor green space. poor air quality. single waste treatment and lack of hu-
manized design have became the common problems existing in the hospital building. The
green transformation of the hospital is undoubtedly the best way to solve these prob-
lems. Promoting the transformation of the existing hospital building will help to conserve
resources, improve building safety. comfort and ecology. and comply with the trend of
green hospital development,

At present, China has introduced a series of policies and measures in the existing
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building construction, green building and building energy efficiency. providing a strong
support for the development of related technologies research and engineering practice. In
May 24, 2012, the Ministry of Science and Technology issued the “Twelfth Five Year”
green building technology development special planning; in which one of the key tasks is
“the green transformation of existing building”. In October 2014. the national Ministry of
Housing and Urban Rural Development, National Development and Reform Commission.
and the national Government Offices Administration jointly issued a circular on comprehen-
sively promoting the green building operation in construction of public welfare building in-
vested by government and large public building. The circular stressed that public wellare
building invested by government and large public building should be planned. designed and
built in accordance with the green building standards, and illustrated the whole process
management and protection mechanism.

“Green” in the green transformation of the hospital represents a concept or symbol,
that achieves environmentally friendly building construction, local natural resources {ully
utilization and basic environmental ecological balance through implementation of the corre-
sponding technology. Green construction and transformation of the hospital emphasize
“Green” in building functional layout. decoration materials, HVAC system. water sup-
ply and drainage system, electrical and control system. indoor and outdoor environmental
quality. construction process and operation management. In order to promote scientific re-
search achievements and strengthen technical exchanges. the panel of “12th Five Year”
National Science and technology support program Research and demonstration of key tech-
nologies of green transformation of existing buildings decided to organize the book series
publication of existing buildings green transformation. This book is one of the book series,
including hospital building green transformation case provide by nearly twenty scientific re-
search institutes, universities. hospitals. design institute, construction enterprise such
as China Construction Technology Group Co. . Ltd. Shanghai Construction Engineering
Group Limited by Share Ltd., Guangdong Academy of Building Science Research Group.
Beijing Uni-Constructron Group co. ltd. Tianjin Architecture Design Institute, Tianjin
University Recearch Institwte of Architecturt Design & Urban Planing. Harbin Institube
of Technology. Tongji University. Thank all units and personal for assisting in providing
information.

This book contains 38 hospital building green transformation and expansion cases,

from climate zones of severely cold, cold, hot summer and cold winter. hot summer and
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warm winter. 23 cases are hospital buildings under green transformation, and 7 cases are
under green modification and extension, and 8 cases are green hospital from America,
Norway and South Korea. These typical cases in different region and different grade contain
description and analysis of project overview, transformation objectives, techniques.,
effect, economy, thinking and inspiration. These cases also give a detailed description
from the perspective of “energy saving, land saving, water saving, material saving and
environmental protection”, reflecting the actual situation of green technology application
in hospital building. It helps people have a further understanding of green technology appli-
cation. also provides a useful reference for guiding existing hospital building large-scale
green transformation and green construction of the new hospital building.

The cases in the book can be referenced by technical personnel in the field of engineer-
ing management, consulting, design, construction related to green transformation of the

hospital building.

Zhao Wei

Vice President of China Building Technique Group Co. . Ltd.
Subject Director of “Research and Project Demonstration of
Green Retrofitting Technologies for Hospital Buildings”

Aug 10, 2015
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