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“
The Chinese government attaches great 

importance to energy conservation and emission 
 reduction as well as addressing climate change; 


it has been vigorously promoting the building of 
 ecological civilization. Building energy efficiency is 
 considered an important measure to achieve energy 
 saving and mitigate climate change. It is clearly 
 prescribed in the State Council’s “National Planning 
 for Energy Saving and Emission Reduction during 
 the Twelfth Five-Year Plan Period (2011-2015)” that 
 670 million tons of coal equivalents (tce) will be 
 saved during the five years. The Ministry of Housing 
 and Urban-Rural Development also indicates an 
 energy saving capacity of 116 million tce from 


building energy efficiency will be achieved by the end 
 of 2015.


中国政府高度重视节能减排和应对气候变化工作，大
 力推进生态文明建设。建筑节能是实现节能减排、应
 对气候变化的重要措施。国务院《节能减排“十二五”规划》明确要求，“十二五”期间，实现节约能源6.7亿吨
 标准煤。住房和城乡建设部提出，到“十二五”期末，建筑节能形成1.16亿吨标准煤的节能能力。


With years of great efforts, China has made great progress in building energy efficiency, which includes 
 implementation of compulsory standard of building energy efficiency in new buildings, heating metering 
 and retrofits in existing residential buildings in Northern China, larger deployment of renewable energy 
 integrated buildings, energy saving supervision and regulation in government office buildings and large 
 public buildings, and development of green buildings, etc. The building energy conservation technologies 
 have hence been greatly improved, related industries gradually developed, and social awareness of 
 building energy efficiency actively promoted.


通过近年来的大力推动，中国建筑节能取得了较大发展，在新建建筑执行建筑节能强制性标准、北方既有居
 住建筑供热计量及节能改造、扩大可再生能源建筑应用规模、国家机关办公建筑和大型公共建筑节能监管、


发展绿色建筑等方面都取得了显著的成就。建筑节能技术水平得以提升，相关产业逐步发展壮大，全社会关
 注建筑节能、积极推动建筑节能的良好氛围已经形成。


Cities are the main battlefields of energy conservation and emission reduction because 85% of energy 
 and resources are consumed here with equivalent percentage of solid wastes and emissions discharged. 


The Ministry of Housing and Urban-Rural Development highly recognizes the important role of low-carbon 
eco-city program in ecological civilization. A low-carbon eco-city program leading group under its guidance 
has been established, agreements between the Ministry and provincial governments as well as between 
the Ministry and the municipal governments have been signed, and funding support has been granted to 
8 eco-cities selected under the program to encourage them to explore their best way of low-carbon eco-
city development. Meanwhile, international collaboration in low-carbon city development has been actively 
carried out. So far cooperation MOUs with the United States, Germany, Britain, France, Canada, Sweden, 
Denmark and other countries on building energy efficiency and low-carbon eco-city construction have been 
signed.



(5)城市是节能减排的主战场，城市消耗了85%的能源和资源，排放了相同比例的废物和废气。住房城乡建设部
 高度重视低碳生态城市在建设生态文明中的重要作用，成立了低碳生态城市建设领导小组,与多个省市签署了
 部省、部市共建协议，选定了8个绿色生态城区给予资金补助，鼓励各地探索实践低碳生态发展道路。同时，


积极开展低碳生态城市方面的国际合作，目前已经与美国、德国、英国、法国、加拿大、瑞典、丹麦等国家
 签署了关于建筑节能、低碳生态城市建设的合作谅解备忘录。


In January 2013, the Chinese government issued the Action Plan for Green Building, indicating that one 
 billion square meters of new green buildings will be completed during the Twelfth Five-Plan Period and 
 20% of new buildings developed in cities and towns will meet the green building codes by 2015. The Action 
 Plan aims to boost construction of environment-friendly cities, promotes large-scale development of green 
 buildings, and encourages implementation of higher building energy efficiency standard in capable areas. 


Besides policy incentives, the building code system also needs to be perfected to improve building energy 
 efficiency technology and the capacity of practitioners as well.


今年1月，中国政府发布了《绿色建筑行动方案》，提出“十二五”期间，完成新建绿色建筑10亿平方米，到
 2015年末，20%的城镇新建建筑达到绿色建筑标准要求，引导建设绿色生态城区，推进绿色建筑规模化发
 展，鼓励有条件地区执行更高能效水平的建筑节能标准。这不仅需要政策激励，还需要完善标准体系，提高
 建筑节能技术水平和从业者的能力。


China has been eagerly learning and following the best practice of the developed countries in advanced 
 concepts, techniques, and experience of building energy efficiency. Denmark is not only one of the world’s 
 pioneering and the most successful countries in building energy efficiency and urban heating efficiency, 
 but also one of the earliest countries to introduce concepts, technologies and experience in these areas 
 to China, which has played a positive role in promoting building energy efficiency and heating metering in 
 China. China is willing to continue to actively cooperate with Denmark and other developed countries in 
 science and technology to further improve techniques in building energy efficiency and low-carbon eco-city 
 construction, hence to make greater contribution to addressing climate change. 


中国一直跟踪学习发达国家建筑节能的先进理念、技术和经验。丹麦是世界上较早开展建筑节能和城市供热
 节能并取得显著成就的国家之一，也是较早进入中国传播建筑节能和供热计量的理念、技术和经验的国家，


为中国推动建筑节能、供热计量等方面起到了积极的作用。中国愿继续与丹麦等发达国家积极开展国际科技
 合作，进一步提高建筑节能与低碳生态城市技术水平，为应对气候变化作出更大贡献。


Vice Minister of Housing and Urban-Rural Development
 June 2013


住房和城乡建设部副部长
二○一三年六月
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“
Cities are the hubs of economic activity for 
 modern industrialized economies. And they are 
 centers of carbon emissions and other air pol-
 lutants affecting the climate and human health. But 
 cities also offer key solutions to the environmental 
 challenges facing the planet as green urbanization 
 opens up pathways towards more livable cities and 
 avenues for reducing the carbon footprint of sprawl-
 ing urban centers.

城市既是现代工业化经济的活动中心，也是二氧化碳
 和其他影响气候与人类健康的空气污染物的聚集地。


但城市也可以为地球面临的环境挑战提供关键的解决
 方案。绿色城市化为建设更宜居和可持续发展的城市
 及减少碳足迹在城市中心的蔓延开辟了新途径。


Green urbanization is a broad term covering many 
 aspects of developing cities of the future that are 
 healthy to live in and environmentally sustainable. Key to the green cities of tomorrow are strategies that 
 comprise low energy buildings with green energy solutions such as renewable energy and CHP district 
 heating that consumes far less energy and emit far less carbon and particles than is the case today. In its 
 World Energy Outlook (2012) the International Energy Agency highlighted the importance of energy ef-
 ficiency of buildings and the fact that it is a cost-effective way of cutting energy demand and mitigating 
 climate change.


绿色城市化是一个广义的术语，它涵盖了未来城市发展的许多方面。其目的是保障人们可以健康地生活并实
 现城市环境的可持续发展。绿色城市化的关键是制定正确的战略，包括低能耗建筑和绿色能源解决方案，例
 如可再生能源和热电联产集中供热消耗的能量极少，碳排放远远低于今天的标准。国际能源署在其《2012年
 世界能源展望》中强调了建筑物有效节能的重要性。事实上，它是一种成本极低的降低能源需求和减缓气候
 变化的手段。


China’s government has adopted an ambitious building agenda for the coming years which both includes 
 new green buildings as well as plans to retrofit existing ones. With its agenda on eco-cities China is moving 
 ahead with pilot projects across the country to demonstrate new technological pathways to be followed by 
 the country’s booming cities.


中国政府已经通过了一个宏大的未来数年的建设计划，其中包括新的绿色建筑及对现有建筑的翻新改造项
 目。随着生态城市提上议程，中国正在加紧展开在全国各地的试点项目用来检验新技术的应用途径，并计划
 随后将之推广到其他快速发展中的城市。


As a pioneer in setting energy efficiency standards for buildings, Denmark has shown that through per-
sistent and active policy development focused on enhanced energy efficiency of the building sector, it is 
possible to sustain high economic growth and at the same time reduce fossil-fuel dependence and protect 
the climate and environment. Green tech has proven a great business opportunity and Danish and Chinese 
companies are deeply engaged in providing the needed technical solutions on the ground.



(7)作为世界上制定建筑能效标准的先驱，丹麦多年的经验已经证明，通过对建筑行业进行持续和积极的提高能
 源效率的政策引导，有可能维持较高的经济增长，同时减少对化石燃料的依赖，并保护气候和环境。事实证
 明，绿色科技商业机会巨大，丹麦和中国的公司都在致力于从根本上提供必要的技术解决方案。


We are on the right track, but we need to accelerate our efforts. When China’s former President, Mr. Hu Jin-
 tao visited Denmark in 2012, China and Denmark signed a bilateral intergovernmental cooperation agree-
 ment in the area of energy efficient building, recognising that we share a responsibility to secure a better 
 climate, a greener growth path and liveable cities for our own and future generations. It is our hope that this 
 booklet may serve as a source of inspiration for building greener cities for the future.


我们已经步入正轨，但需要加快步伐。2012年中国前国家主席胡锦涛在访问丹麦之际，丹中两国签署了一个
 双边的政府间建筑节能合作协议。该协议的签署是源于我们共同的责任：确保更好的气候、更环保的增长方
 式，并为我们和后代建造宜居的城市。我们希望本手册可以成为建设未来绿色城市的灵感源泉。


Minister for Climate, Energy and Building
 June 2013


丹麦气候、能源和建筑部部长
 二○一三年六月         


Martin Lidegaard
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Progress and Prospect of Building Energy Efficiency in China 中国建筑节能进展与展望


As China’s economy has been growing dramatically with very fast pace of urbanization and people’s living 
 standard has been witnessing continuing improvement since the reform and opening up, China’s building 
 sector has long been growing with higher speed. China’s existing building area is up to 50 billion square 
 meters. In the coming 20 years, about 2 billion square meters of new buildings will be increased every year. 


The consumption of energy and materials is hence huge. In order to carry out the sustainable development 
 strategy, Chinese government initiated a program of building energy efficiency since mid-1980s, and laid 
 down the developmental planning, related rules and regulations, policies and technical standards. The 
 implementation of building energy efficiency in China has significant meaning for resource conservation, 
 environmental protection, and addressing global climate change.


改革开放以来，随着中国经济社会的快速发展，城镇化速度加快，人民生活水平不断提高，建筑业长期处于
 高速增长阶段。中国现有各类建筑面积高达500亿平方米，在未来20年，每年还要新建大约20亿平方米的建
 筑，建筑用能和原材料消耗巨大。为了实施可持续发展战略，中国政府从上世纪80年代中期启动了建筑节能
 工作，制定了发展规划、法律法规、政策和技术标。


Road map of building energy efficiency
       建筑节能路线图• 


Since the first “Energy Conservation Design Standard (for Residential Buildings with Heating)” was 
 established and carried out in 1986, China’s building energy efficiency activities have been carried out 
 gradually under the “technology-driven, demonstration-led, and government-promoted” guidelines. With 
 the deepening of reform and opening up, by learning experience from advanced European countries and 
 considering local economic, technical, and climate conditions, China has developed plans and targets, 
 priorities, working strategies, and the road map of building energy efficiency. 


中国从1986年制定并颁布实施第一部《民用建筑节能设计标准（采暖居住建筑）》以来，按照“科技先行、示
 范引路、行政推动”的路径逐步展开。随着改革开放的逐步深入，我们在学习欧洲发达国家开展建筑节能的经
 验基础上，结合中国的经济、技术和气候的实际与特点，制定了中国的建筑节能规划和目标、重点领域、工
 作策略和路线图。


The work strategy has been implemented progressively, from residential buildings to public and commercial 
buildings; from Northern China’s heating regions to Central China where it is cold in winter and hot in 
summer, and then to the very hot Southern regions; from newly constructed buildings to retrofit of existing 
buildings; and from urban buildings to towns and villages. 



(9)工作上从居住建筑向公共建筑逐步推进；从北方采暖地区开始，然后扩展到中部夏热冬冷地区、南方炎热地
 区；从新建建筑向既有建筑节能改造逐步扩展；从城市建筑向村镇建筑逐步推进。


The energy efficiency targets have also been staged up from the first stage of 30% energy saving before 
 1996 based on the energy consumption of buildings by 1980 issued general construction design standards, 
 to 30% more energy saving in 1996-2005 based on the first stage, i.e. 50% energy efficiency in buildings 
 as the second stage, and an another 30% more energy efficiency from 2005 based on the second stage, 
 i.e. 65% energy saving as the third stage. In fact, since 2010, the third stage 65% energy efficiency 
 requirement has been fully implemented for residential buildings in the cold Northern China areas. 75% or 
 even higher energy efficiency targets are implemented in some advanced cities in China.


逐步提高节能目标。新建采暖居住建筑1996年以前在1980—1981年当地通用建筑设计标准能耗水平基础上
 普遍降低30%，为第一阶段；1996年起在达到第一阶段要求的基础上再节能30%，即节能50%，为第二阶
 段；2005年起在达到第二阶段要求基础上再节能30%，即节能65%，为第三阶段。我们目前是从2010年起执
 行65%的新标准。部分先进城市执行节能75%的更高标准。


After nearly 30 years’ development, China has established its supporting systems for building energy 
 efficiency which has achieved great progress.


经过近30年的发展，中国建筑节能支撑体系已经形成，建筑节能工作取得了较大发展。



Supporting system for building energy efficiency        中国建筑节能支撑体系 • 


Basically sound rules and legislations. China enacted the “Energy Conservation Law” in 1997 and 
 made amendment in April 2008 in which seven articles in a special section were added and clearly defined 
 regulation and administration as well as main duties of building energy efficiency. In 2006, the “Renewable 
 Energy Law of the People’s Republic of China” was in effect, which clearly encourages the development 
 of solar thermal, heating and cooling and photovoltaic systems. These two laws have laid solid legal 
 foundation for the implementation of building energy efficiency. China’s Regulation on Energy Efficiency 
 in Civil Construction was adopted and reinforced in October 2008. This specific regulation includes 
 detailed regulatory measures and duties and responsibilities, hence promoted building energy efficiency 
 comprehensively.


法律法规体系基本完善。我国1997年制定颁布了《中华人民共和国节约能源法》，2008年4月又进行了修
 订，其中专门设置一节七条，明确规定建筑节能工作的监督管理和主要内容。2006年，《中华人民共和国可
 再生能源法》颁布执行，明确提出鼓励发展太阳能光热、供热制冷与光伏系统。以上两部法律为建筑节能工
 作的开展提供了法律基础。2008年10月，《民用建筑节能条例》颁布实行，作为指导建筑节能工作的专门法
 规，详细规定了建筑节能的监督管理、工作内容和责任，全面推进了建筑节能工作。


Preliminarily established financial incentives. Building energy efficiency efforts are financially supported 
 by the central government. The Ministry of Finance (MOF) and the Ministry of Housing and Urban-Rural 
 Development (MOHURD) have collectively allocated multiple special funds to support building energy 
 efficiency projects, including the “incentives for heat metering and energy saving retrofit of existing 


residential buildings in Northern China’s heating areas”, the “special fund to support demonstration project 
of renewable energy applications in buildings”, the “special fund for energy efficiency in government 



(10)office buildings and large public buildings”, and the “financial subsidies for supporting solar photovoltaic 
 applications in buildings”, etc. A total of around 15.2 billion RMB was allocated from central government 
 budget during the 11th Five-year Plan period to support building energy efficiency in the above fields.


经济激励政策初步建立。国家财政积极支持建筑节能工作，财政部、住房城乡建设部共同设立了“北方采暖地
 区既有居住建筑供热计量及节能改造奖励资金”、“可再生能源建筑应用示范项目资金”、“国家机关办公建筑和
 大型公共建筑节能专项资金”、“太阳能光电建筑应用财政补助资金”等多项建筑节能领域专项资金。“十一五”


期间中央财政共计安排资金近152亿元，用于支持北方采暖地区既有居住建筑供热计量及节能改造、可再生
 能源建筑应用、国家机关办公建筑和大型公共建筑节能监管体系建设等方面。


Continuously improved building energy efficiency standard system. China’s existing building code 
 system now covers the entire construction procedures of design, construction, inspection and approval, 
 operation and management; it involves new residential buildings, public buildings and retrofit of existing 
 buildings. The energy efficiency design standards for residential and public buildings are formulated for 
 severe cold and cold areas, hot summer and cold winter area, hot summer and warm winter area. 


建筑节能标准规范体系不断完善。现有标准体系基本涵盖了设计、施工、验收、运行管理等各个环节，涉及
 新建居住和公共建筑、既有建筑节能改造。颁布了适应我国严寒和寒冷地区、夏热冬冷和夏热冬暖地区居住
 建筑和公共建筑节能设计标准。


Constantly strengthened capacities in building energy efficiency. China has established a 


performance based evaluation mechanism for building energy efficiency targets.  The targets are broken 
 down for various provinces and cities. Performance evaluations are strengthened to ensure the targets 
 achieved. Special inspections of building energy efficiency are carried out in central government level 
 and various provincial levels. Violation of the relevant laws and regulations and compulsory standards are 
 punished. Administrative regulatory system is strengthened. Leading groups of building energy efficiency 
 headed by main leaders or leaders in charge are established in departments under Housing and Urban-
 rural construction in each province (autonomous region, and municipality directly under the central 
 government). An all process quality administration system for building energy efficiency is set up to carry 
 out licensing, project design review, construction supervision, inspection and acceptance, energy efficiency 
 measurement and verification, information publicity, and other building energy efficiency related activities 
 under the legal requirements. The entire process supervision is realized from project plan, construction 
 drawing review, construction, final acceptance, reporting and all the way to sales and use. 


建筑节能能力建设不断加强。建立了建筑节能目标责任考核机制。将建筑节能目标分解落实到各省市，并强
 化目标责任考核机制，确保各项目标得到落实。开展了中央和省级层面建筑节能专项检查，对违反建筑节能
 有关法律法规及节能强制性标准的行为进行了处罚。强化了建筑节能领导机构，各省（自治区、直辖市）住
 房城乡建设主管部门均成立了主要领导或分管领导任组长的建筑节能领导小组。建立了建筑节能全过程质量
 管理体系，利用现有法律法规确定的许可和制度，建立建筑节能专项设计审查、节能工程施工质量监督、建
 筑节能专项验收、建筑能效测评标识、建筑节能信息公示等制度，实现了从设计、施工图审查、施工、竣工
 验收备案到销售和使用的全过程监管。


Strongly supported by technology development. During the Eleventh Five-Year Plan period (2006-
2010), building energy efficient, green buildings, and renewable energy applications in buildings were 
focused in the national plan for science and technology support program. A series of breakthroughs in key 
technologies on building energy efficiency , renewable energy applications, green building construction, 
retrofit of existing buildings, and underground space utilization have been achieved. A large number of new 
technologies, new products, and new equipment have been developed. The R&D activities have promoted 
overall technology development in building energy efficient and green buildings. 



(11)科技支撑引领作用显著。“十一五”期间国家科技支撑计划把建筑节能、绿色建筑、可再生能源建筑应用等作
 为重点，在建筑节能与新能源开发利用、绿色建筑技术，既有建筑综合改造、地下空间综合利用等方面突破
 了一系列关键技术，研发了大批的新技术、新产品、新装置，促进了建筑节能和绿色建筑科技水平的整体提
 升。


Continuously extended international cooperation. The MOHURD has signed MOUs with the United 
 States, Canada, the European Union, Germany, Denmark, Britain, France, Sweden, Singapore and other 
 countries on building energy efficiency, green buildings and low-carbon eco-city cooperation programs. For 
 example, China and Germany conducted collaborations in existing building retrofit, passive super energy 
 efficient green buildings, sustainable urban development, and addressing climate change. In 2012, two 
 rounds of Chinese mayor study tours and training programs were organized in Germany on building energy 
 efficiency and low-carbon eco-city development. In the cooperation with the United States, three similar 
 study tours were organized. Collaborative study projects on building energy efficiency and green buildings 
 have been carried out at the U.S.-China Clean Energy Research Center. The pilot and demonstration on 
 low-carbon eco-city projects were implemented. The exchanges and cooperation with France, Canada, and 
 other counties in energy-saving construction and modern wood frame construction technologies have also 
 been successful. 


国际科技合作不断扩展。我部已与美国、加拿大、欧盟、德国、丹麦、英国、法国、瑞典、新加坡等多个国
 家的有关部门签署了建筑节能、绿色建筑和低碳生态城市合作方面的谅解备忘录。与德国开展了既有建筑节
 能改造、被动式超低能耗绿色建筑、城市可持续发展、应对气候变化等方面的合作，并于2012年开展了两期
 中国市长赴德国建筑节能与低碳生态城市专题培训。与美国开展了建筑节能与生态城市方面的合作，已开展3
 期中国市长赴美国建筑节能与城市可持续发展培训，通过中美清洁能源联合研究中心共同开展建筑节能与绿
 色建筑领域的研究，开展了中美低碳生态城市试点示范。与法国、加拿大等国家在建筑节能、现代木结构建
 筑技术等方面开展交流与合作。



Progress achieved in China building energy efficient          中国建筑节能进展 • 


1. Compulsory standards implementation for all new buildings. By the end of 2012, nearly 100% of 
 newly-built buildings in cities and towns are implementing the compulsory standards of energy efficiency. 


The total construction area amounts to 6.9 billion square, with energy saving capability reaching 65 million 
 tons of coal equivalent.


新建建筑普遍执行节能强制性标准。截止2012年，全国城镇新建建筑执行节能强制性标准基本达到100%，


全国城镇累计建成节能建筑面积69亿平方米，共形成6500万吨标准煤节能能力。


2. Retrofit of existing residential buildings. As of the end of 2012, 590 million square meters of existing 
 residential buildings in 15 Northern China provinces (autonomous regions and municipalities) and Xinjiang 
 Production and Construction Corps completed retrofits for heating metering and improved energy efficiency. 


The metering and meter-based heating billing after retrofits have resulted in more than 10% of cost savings, 
improved thermal comfort, and solved problems of leaking and noise of old houses at the same time. The 
retrofit projects in hot-in-summer and cold-in-winter regions have also been initiated with a total of 12 million 
square meters of retrofit area planned.



(12)既有居住建筑节能改造。截至2012年底，北方15省（区、市）及新疆生产建设兵团共计完成既有居住建筑供
 热计量及节能改造面积5.9亿平方米。改造后同步实行按用热量计量收费，平均节省采暖费用10％以上，室内
 热舒适度明显提高，并有效解决老旧房屋渗水、噪音等问题。夏热冬冷地区既有居住建筑节能改造工作已经
 启动，共安排改造计划1200万平方米。


3. Energy efficiency regulatory system for public buildings. So far China has completed energy use 
 data collection from nearly 40,000 public buildings. Energy audit is conducted for 9,675 public buildings. 


Energy consumption data from 8,342 buildings are publicized. Dynamic monitoring of energy consumption 
 at 3,860 buildings is carried out. Dynamic monitoring platform of energy consumption are piloted in 20 
 provinces. Four Chinese municipalities, Tianjin, Shanghai, Chongqing, and Shenzhen, are selected as key 
 areas for public building energy efficiency retrofit. Altogether 191 universities are among the pilot projects 
 for the “Energy Efficient Campus Program”. It is determined that Party School of the Central Committee 
 of CPC, Tsinghua University and other 12 Chinese universities are demonstrative universities for energy 
 efficiency retrofit. 


公共建筑节能监管体系建设。全国累计完成公共建筑能耗统计40000余栋，能源审计9675栋，能耗公示8342
 栋建筑，对3860余栋建筑进行了能耗动态监测。共在20省开展能耗动态监测平台建设试点，确定天津、上
 海、重庆、深圳市为公共建筑节能改造重点城市。共确定191所高等院校为“节约型校园”建设试点，确定中共
 中央党校、清华大学等14所高校为节能综合改造示范。


4. Renewable energy applications in buildings. Solar thermal has been applied in 2.46 billion square 
 meters of all cities and towns. Shallow geothermal energy has been applied for an area of 300 million 
 square meters and 1079 MW solar PV has been installed in existing and under-construction buildings in 
 China. A total of 93 cities, 198 counties, 6 urban districts, and 16 towns are chosen to be demonstration 
 cities (counties, districts, towns) of renewable energy application, plus two connected demonstration areas 
 of renewable energy. Eight provinces (regions) including Jiangsu, Qinghai, and Xinjiang are identified as 
 solar thermal demonstration areas.


可再生能源建筑应用。全国城镇太阳能光热应用面积24.6亿平方米，浅层地能应用面积3亿平方米，光电建筑
 已建成及正在建设装机容量达到1079兆瓦。共确定了将93个城市、198个县、6个区、16个镇确定为可再生
 能源建筑应用示范市（县、区、镇），2个可再生能源建筑应用集中连片示范区，将江苏、青海、新疆等8个
 省（区）确定为太阳能光热建筑应用综合示范省。


5. The green building and eco-city program. As of the end of 2012, altogether 742 projects with 75.43 
 million square meters of construction areas in China were awarded green building labelling, of which 389 
 projects with construction areas totalling 40.94 million square meter were awarded in 2012. The green 
 building standard requirements are fully implemented in Shanghai, Jiangsu, Shenzhen and other cities 
 for their affordable housing program. 8 zones are recognized as the first group of eco-city demonstration 
 projects in China, which include the eco-city development projects in Tianjin, Tangshan, Wuxi, Changsha, 
 Chongqing, Guiyang, Kunming, and Shenzhen.


绿色建筑与绿色生态城区建设。截至2012年底，全国共有742个项目获得了绿色建筑评价标识，建筑面积
 7543万平方米，其中2012年当年有389个项目获得绿色建筑评价标识，建筑面积达到4094万平方米。上海、


江苏、深圳等省市在保障性住房建设中，全面强制推广绿色建筑。天津市中新生态城、河北省唐山市唐山湾
新城、江苏省无锡市太湖新城、湖南省长沙市梅溪湖新城、重庆市悦来生态城、贵州省贵阳市中天未来方舟
生态城、云南省昆明市呈贡新区、深圳市光明新区等8个区域被确定为首批绿色生态城区示范。



(13)
Opportunities and Challenges        面临的机遇和挑战 • 


In fulfilling its strategic objectives for a well-off society by 2020, China is in a period of rapid urbanization, 
 which puts forward higher demand on building energy efficient and green buildings. 


中国提出到2020年全面建成小康社会总目标，城镇化处于快速发展时期，对建筑节能和绿色建筑工作提出了
 更高要求。


(1)The fast urbanization results in large number of new buildings. 


城镇化快速发展使新建建筑规模仍将持续大幅增加。


The rapid urbanization has brought forward increasing energy and building resource demand. It is 
 imperative to improve building energy efficiency and reduce energy consumption under the premise of 
 reasonable comfort. Hence, dramatic growth of demand for more retrofit of existing buildings, application of 
 renewable energy, and construction of green buildings and energy efficient cities (districts). 


城镇化快速发展带来对能源、资源的更多需求，迫切要求提高建筑能源利用效率，保证合理舒适度的前提
 下，降低建筑能耗，这将直接表现为对既有居住建筑节能改造、可再生能源建筑应用、绿色建筑和绿色生态
 城（区）建设的需求急剧增长。


(2) Improved living standard requires higher quality building services. 


人民对生活质量需求不断提高对建筑服务品质提出更高要求。


China’s compulsive standard of building energy efficiency is low, even the current standard of 65% only 
 reaches that of Germany in the early 1990s while the energy consumption is as much as 2 times that of 
 Germany. Old buildings in north China generally lack of thermal comfort and central heating coverage is 
 lower than 50%. Areas with hot summer and cold winter lack of indoor thermal comfort in winter and there is 
 a shortage of effective heating measures, ventilation or hot water system, while in the subtropical regions, 
 apart from lacking fresh air and hot water supply, passive energy-saving measures such as shading and 
 ventilation are not effectively applied. These uncomfortable buildings also increase energy consumption. 


Indoor temperature in northern rural houses is 7-9 ℃ lower than urban residential buildings in the same 
 climate zone and uses far less hot water. Energy efficiency in rural houses utilizing primary biomass fuel is 
 very low. The energy use is irrational.


建筑节能强制性标准水平低，即使目前正在推行的65%标准也只相当于德国90年代初的水平，能耗指标则约
 是德国的2倍。北方老旧建筑热舒适度普遍偏低，北方采暖城镇集中供热普及率仍不到50%。夏热冬冷地区建
 筑的冬季室内热舒适性差，仍缺乏合理有效的采暖措施和建筑新风、热水等供应系统。夏热冬暖地区除缺乏
 新风和热水供应系统外，遮阳、通风等被动式节能措施未被有效应用，室内舒适性不高的同时增加了建筑能
 耗。北方农村冬季室内温度偏低，较同一气候区城镇住宅室内温度低7~9℃，农民生活热水用量远远低于城
 镇。农村建筑使用初级生物质能源的利用效率很低，能源消耗结构不合理。


(3) China’s new rural development program provides larger opportunity for 
 building energy efficiency and green buildings. 


新农村建设为建筑节能和绿色建筑发展提供了更大的发展空间。



(14)The rural areas have a broad space for building energy efficiency and green building development. 


Each year more than 800 million square meters of rural residential areas are constructed with per capita 
 housing area growing over four times compared with 1980. Expending of rural consumers has increased 
 by 6.4% annually. Therefore, promotion of building energy efficiency and green buildings in rural areas 
 can provide multiple benefits in terms of energy saving, farmland saving, environmental protection and 
 farmer life quality. It can also provide opportunities for building materials market, property development, and 
 employment of local farmers in the rural areas. 


农村地区具有建筑节能和绿色建筑发展的广阔空间。每年农村住宅面积新增超过8亿平方米，人均住房面积较
 1980年增长了4倍多，农村居民消费水平年均增长6.4%。将建筑节能和绿色建筑推广到农村地区，发挥“四节
 一环保”的综合效益，能够节约耕地、降低区域生态压力、保护农村生态环境、提高农民生活质量，同时能吸
 引大量建筑材料制造企业、房地产开发企业等参与，带动相关产业，吸纳农村劳动力。



China’s future plans for building energy efficiency          中国建筑节能下一步打算  • 


Integrated promotion for the development of green buildings. 


1.  China will promote 


all aspects in green buildings by fully implementing the State Council’s Directive on 
 Relaying the National Development and Reform Commission (NDRC) and MOHURD’s 
 Green Building Action Plans (State Council [2013] No.1). The first group of 8 eco-city 
 demonstration projects must be successfully implemented and continue to enlarge 
 eco-city demonstration projects. Planning compilation methods and indicator system 
 for eco-city districts shall be developed and issued. Awareness of the green building 
 labeling will be strengthened. Financial incentives for the two-star and three-star green 
 buildings will be provided. The green building certification shall be mandated and 
 implemented in the government funded affordable housing programs.  


全面推进绿色建筑。贯彻落实《国务院办公厅关于转发发展改革委、住房城乡建设部绿
 色建筑行动方案的通知》（国办发[2013]1号），全面推进绿色建筑。做好首批8个绿色
 生态城区组织实施，并继续扩大绿色生态城区示范。发布绿色生态城区规划编制办法及
 指标体系。加大绿色建筑评价标识推广力度，启动二、三星级绿色建筑财政奖励工作。


引导保障性住房等公益性建筑强制推广绿色建筑评价标识。 


Steady improvement of energy efficiency in new buildings. 


2.  China will continue 


the efforts in implementing newly-issued standards of building energy efficiency in 
 Northern China areas and the hot summer and cold winter area. Higher level standards 
 will be encouraged in capable areas. Supervision will be focused on implementation of 
 standards during construction of new buildings. Energy efficiency audit, assessment, 
 energy consumption data publicity, and energy efficiency certification will be fully 
 implemented for civil buildings.  


稳步提升新建建筑节能质量及水平。继续做好北方采暖地区及夏热冬冷地区新颁布建筑
 节能标准的贯彻实施工作。督促指导有条件的地区率先执行更高水平的节能标准。着力
 抓好新建建筑在施工阶段执行标准的监管力度。全面推行民用建筑规划阶段节能审查、


节能评估、民用建筑节能信息公示、能效测评标识等制度。 


Further promotion of retrofit in existing residential buildings.


3.   China will further 


promote retrofitting in existing residential buildings for heat metering and improving 
building energy efficiency and strive to retrofit more than 190 million square meters of 



(15)existing buildings in 2013. Efforts will also include strengthening quality control activities 
 in project plan, construction, building materials, inspection and acceptance, and other 
 related processes. Metering-based heat billing will be applied for existing residential 
 buildings after retrofitting.  Fire prevention and safe construction management shall be 
 reinforced for projects with insulation installed. China will strive to complete over 12 
 million square meters of residential building retrofit in the hot summer and cold winter 
 regions. 


 深入推进既有居住建筑节能改造。继续加大北方采暖地区既有居住建筑供热计量及节能
 改造实施力度，力争2013年完成改造面积1.9亿平方米以上。强化节能改造工程设计、施
 工、选材、验收等环节的质量控制。督促完成节能改造的既有居住建筑全部实行供热计
 量收费。切实加强建筑保温工程施工的防火安全管理。力争完成夏热冬冷地区既有居住
 建筑节能改造面积1200万平方米以上。 


Strengthening management of energy efficiency in public buildings.


4.   China will 


further expand application of dynamic monitoring platform of public building energy 
 consumption data in Chinese provinces. It is planned to deploy a nationwide public 
 building energy use data monitoring system by 2015. The energy saving management 
 will be promoted in public sector facilities, including energy efficient campus and 
 energy efficient hospitals. The third batch cities of energy efficient retrofit in public 
 buildings will be initiated. Activities will also include demonstration of university buildings 
 retrofit, formulation of building energy efficiency standards for public buildings based 
 on classification, and building energy efficiency management based on the above 
 standards.  


加大公共建筑节能管理力度。进一步扩大省级公共建筑能耗动态监测平台建设范围，力
 争到2015年，建设完成覆盖全国的公共建筑能耗动态监测体系。推动公益性行业公共建
 筑节能管理，开展“节约型校园”、“节约型医院”创建工作。启动第三批公共建筑节能改造
 重点城市。推动高等学校校园建筑节能改造示范。指导各地分类制定公共建筑能耗限额
 标准，并建立基于限额的公共建筑节能管理制度。 


Scale and advanced application of renewable energy in buildings. Application of 
 5.  renewable energy in buildings will be extended in all provinces, and strive to build 


collected and connected demonstration projects among capable areas Renewable 
 energy applications in the approved demonstration cities and counties will be further 
 promoted. The solar PV rooftop program shall be expanded and application of self-
 production self-use solar PV systems will be installed in more buildings. Resource 
 rich provinces and municipalities shall be propelled to formulate mandatory policies to 
 promote application of mature renewable energy application technologies.  


实现可再生能源在建筑领域规模化高水平应用。实施可再生能源建筑应用省级推广，选
 择有条件区域打造集中连片推广示范区。推动已批准的可再生能源建筑应用示范市县进
 一步挖掘推广潜力。加大“太阳能屋顶计划”实施力度，扩大自发自用光伏建筑应用规模。


推动资源条件具备的省（区、市）针对成熟的可再生能源应用技术尽快制定强制性推广
 政策。 


Strengthened capacity to support building energy efficiency.


6.   The MOHURD 


will help its local authorities with better management of building energy efficiency, 
perfected organizational structure, and adequate staff members. Development of 
standard system for building energy efficiency will be accelerated. The standard system 
will be developed or amended for different building types and different construction 
sectors, covering green buildings, new buildings, retrofit of existing buildings, and 



(16)renewable energy applications. Technology innovations in building energy efficiency 
 will be encouraged. Critical technology research and development activities in energy 
 efficiency and green buildings will be planned and implemented. Establishment of the 
 national center, key laboratories, and R&D facilities for building energy efficiency and 
 green buildings technologies will be accelerated.  


加强建筑节能相关支撑能力建设。指导各地住房城乡建设主管部门加强建筑节能管理能
 力建设，完善管理机构，充实人员。加快完善建筑节能标准体系，针对不同建筑类型、


不同建设环节，制定修订绿色建筑、新建建筑、既有建筑节能改造、可再生能源建筑应
 用等相关标准。加强建筑节能科技创新，组织建筑节能与绿色建筑共性关键技术科技项
 目的立项和实施。加快国家建筑节能与绿色建筑工程技术中心、重点实验室等科研平台
 建设工作。 


Strict energy performance evaluation. 


7.  China will further establish and improve 


building energy efficiency data collection, monitoring and evaluation system. Special 
 inspections will be carried out to verify the implementation of building energy efficiency 
 and heat metering activities required by the State Council directives. All kinds of illegal 
 acts and cases will be severely punished. Special inspections will be conducted on 
 uses of central government’s allocated fund with focus on the retrofit projects for energy 
 efficiency and heat metering reform in existing residential buildings in Northern China 
 heating areas, renewable energy application demonstration projects, and solar thermal 
 demonstration projects to ensure smooth project development and legal and effective 
 use of the special fund.  


严格执行建筑节能目标责任考核。进一步建立完善建筑节能统计、监测、考核体系建
 设。组织开展建筑节能专项检查，对国务院明确的建筑节能、供热计量改革等工作任务
 的落实情况进行专项核查，严肃查处各类违法违规行为和事件。组织中央财政资金使用
 情况专项核查，重点核查北方采暖地区既有居住建筑供热计量及节能改造、可再生能源
 建筑应用示范市县、太阳能光电建筑应用示范项目等进展情况及中央财政资金使用安全
 及效益情况。 


Extending and deepening international collaborations.


8.   MOHURD will continue 


to support the Qinhuangdao passive super efficient green building demonstration. 


Experience from the project will be well summarized and demonstration expended. 


China will work with Denmark to pilot and demonstrate super-efficient buildings 
 and low-carbon eco-city projects. MOHURD will join The Ministry of Education and 
 Ministry of Public Health in developing Energy Efficient Public Building (primary and 
 middle schools and hospitals) projects in schools and hospitals and disseminating 
 the experience. The collaborative project on building energy efficiency by the U.S.-
 China Clean Energy Research Center will be implemented to carry out technology 
 research and demonstration on highly energy efficient construction. To fulfil the “China’s 
 heating reform and building energy efficiency” project funded by World Bank (WB)/


Global Environmental Facility(GEF), success of the project will be summarized and  
 promoted. To initiate the “Urban building energy efficiency and renewable energy 
 applications” project funded by WB/GEF, building energy efficiency will be incorporated 
 in city planning proposals, and energy efficiency benchmark for public buildings and 
 information publicity will be piloted. Research on the development of wood structured 
 buildings and modern wood construction techniques will be promoted. Investigations 
 will be carried out in wood structure buildings. To continue the program of Chinese 
 mayor study tours to Germany and the United States for the training program on 
 building energy efficiency and eco-city development. Overseas study tours for 


managerial and technical personnel in the building sector will also be organized in the 
framework of international cooperation programs.  



(17)开展广泛深入的国际科技合作。继续支持指导秦皇岛被动式超低能耗绿色建筑示范工
 程，总结示范工程经验，扩大示范范围。与丹麦等国家开展超低能耗、低碳生态城市试
 点示范。与教育部、卫生部共同指导完成“公共建筑（中小学校和医院）节能项目”学校、


医院节能改造工程示范，召开示范工程现场会。组织“中美清洁能源联合研究中心建筑节
 能合作项目”，开展超低能耗建筑技术研究与示范。做好世界银行/全球环境基金“中国供
 热改革与建筑节能”项目，总结项目成果并宣传推广。启动“中国城市建筑节能与可再生能
 源项目”，开展城市规划促进建筑节能、公共建筑能效对标与信息披露研究与试点。开展
 木结构建筑发展现状调研，研究制订木结构建筑发展规划，推广现代木结构建筑技术。


继续组织中国市长赴德国、美国建筑节能与低碳生态城市专题培训。继续依托国际科技
合作项目，组织行业管理和技术人员出国学习考察。
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Green Urbanization & Energy Efficiency in Buildings – the Danish case 绿色城市化和建筑节能 - 丹麦案例


The Suez crisis of 1956 caused rising oil prices and concerns about security of supply in Denmark, not 
 least because the Danish energy supply was mostly based on oil back then. The scare of the Suez-crisis 
 led to the very first energy efficiency requirements in the Danish building code of 1961. With the OPEC 
 price increases in the 1970’s that pattern was repeated on a larger scale. Danish authorities launched a 
 host of energy saving measures - long term, including a complete remake of the Danish energy supply sys-
 tem, as well as short and medium term, including awareness campaigns, introduction of taxes on energy 
 consumption and stricter energy efficiency requirements in the building code. 


1956年的苏伊士运河危机引起的油价上涨，令丹麦对能源供应安全产生担忧，其原因之一是丹麦当时在很大
 程度上依赖于能源进口。苏伊士运河危机导致丹麦在1961年的建筑规范中第一次提出了能源效率要求。1970
 年随着欧佩克油价上涨，丹麦人的担忧进一步加剧，丹麦政府推出了一系列长中短期节能减排措施。长期措
 施是重新制定一个完整的丹麦能源供应体系；短期和中期措施包括开展节能宣传，征收能源消耗税和提出更
 严格的建筑节能要求。


Since the 1990s new concerns about global warming and long term security of supply have increasingly 
 shaped not only Danish policy and the Danish government has subsequently set itself the goal of turning 
 Denmark into a “100 % fossil-independent society by 2050”.


90年代以来，对全球变暖的担忧和对长期能源供应安全的渴求直接影响到丹麦的政策导向。丹麦政府随后为
 自己设定的目标是：“到2050年丹麦将成为100％化石能源零依赖的国家”。


Energy efficiency in buildings is a central element in reaching these targets for several reasons. First, 
 buildings account for a large share of total Danish energy consumption – app. 40 % of the national energy 
 production is consumed by building. This is more than any other sector. Second, existing technology has 
 provided a large savings potential and continues to do so.  For example, buildings which provide more 
 energy than they use already exist. Third, most buildings have a long lifespan. Poor energy efficiency in a 
 building which will stand for 50 or 100 years is more problematic than an inefficient car for example, which 
 may be on the road for 15 or 20 years. Fourth, energy efficiency in buildings shares important character-
 istics with construction in general: It is labor intensive and tends to generate local employment and know-
 how. Finally, many energy efficiency measures in buildings are cost-effective, in particular when long term 
 costs are considered. So the potential economic gains are significant.  


为了实现这些目标，建筑物的节能是一个核心要素，其原因基于以下几点: 第一，建筑物消耗的能源占丹麦
 能源总消耗 的很大份额，全国能源供应的40% 被建筑物所消耗，这一比例远远超过其他部门的消耗份额；


第二，成熟的现有技术已经可以并将持续为实现节能提供支持。例如，有些建筑物已经可以提供比其消耗的
能源更多的能量；第三，大多数楼宇的寿命可长达50年或100年，如果这些建筑物的能源效率差，这将会比



(19)一台寿命15年或20年效率低下的汽车带来更多的问题；第四，建造节能型建筑与建造普通建筑具有相同的特
 点：都需要大量的劳动力，容易解决当地的就业，促进知识更新；第五，许多建筑物所使用的节能措施具有
 成本效益，如果考虑到长期成本，其潜在的经济收益将非常显著。


The result of decades of Danish energy efficiency policy is that today new Danish buildings are significantly 
 more energy efficient than the general standard in most other countries with similar climates (see Table 1).


丹麦节能政策经过几十年的贯彻实施，成果显著。如今，与气候相似的大多数其他国家的一般标准相比，丹
 麦新建筑的节能效果尤为突出（见表1）。


    Table 表 1


This is the result of a consistent effort over many years. In particular, requirements in the Danish building 
 code have improved energy efficiency cf. Figure [1]. But retrofitting existing buildings has also gradually 
 made the existing building stock more energy efficient although this change has been less dramatic than 
 the one seen in new construction, but it is still noticeable.


这是多年来不懈努力的结果，尤其是丹麦建筑规范要求的制定，极大提高了能源效率，参见图1。对既有建筑
 物的改造也逐渐使这些建筑物更节能，尽管这一改变没有新建筑物那样显著，但效果仍然引人注目。


Note: Maximum allowed energy demand per year and per square meter 
 heated floor space in a new 150 m2 residential building completed in 2011.


注: 2011年建成的一栋150 m2新住宅建筑，每年每平方米加热地板的空间允
 许的最大能源需求。


kWh/m2year


Denmark / 丹麦  64


United Kingdom / 英国      109


Sweden / 瑞典      110-130
 Norway / 挪威       122


Germany / 德国  70



(20)Figure 1: Danish Buildings Codes and Energy Use in Buildings
 丹麦建筑规范和建筑的能源使用情况


Long-term urban planning has proved a strong driver behind the development of low-energy buildings in 
 Denmark. Denmark has a long tradition of urban planning at national, regional (especially the Greater Co-
 penhagen Area), and local level. In Denmark, the local authorities are the key planners in sustainable urban 
 planning in terms of their municipal plans as they are responsible for a holistic development of their cities 
 and districts including developing energy efficient buildings – either as stand-alone individually buildings or 
 in specially designated geographic zones. 


事实证明，长期的城市规划是丹麦低能耗建筑发展背后的强大推动力。丹麦有着悠久的城市规划传统，主要
 分为国家规划、区域规划（尤其是大哥本哈根地区）和地方规划。在丹麦，地方政府是可持续市政计划的主
 要规划者，他们负责城区独立的单个建筑物或指定区域内节能建筑的全面发展。


Several Danish cities and municipalities including the capital Copenhagen have adopted their own ambi-
 tious climate and energy targets and municipalities have the power to designate certain areas as green 
 sustainable building zones with special requirements for the buildings in that area. Three of the most 
 advanced and ambitious cities and municipalities in sustainable urbanization in Denmark include Copenha-
 gen, Sonderborg and Samsoe. 


首都哥本哈根和丹麦的其他几个城市及地方行政区域都制定了各自雄心勃勃的气候和能源目标。地方行政区
 域有权划定某个范围成为绿色可持续建筑区，区内的建筑物都须符合一些特殊要求。哥本哈根、森讷堡和萨
 姆索岛是丹麦实现可持续城市化方面最先进和最雄心勃勃的三座城市。


Note: Danish energy usage (blue) and Danish national building codes (red). The red lines 
 show the maximum allowed energy demand per year and m2 heated floor space in a new 
 150 m2 residential building. The limit is on the total amount of supplied energy for heating, 
 ventilation, cooling and domestic hot water. 


注：丹麦能源使用（蓝色）和丹麦国家建筑规范（红色）。红色线条显示一栋150 m2新建住


宅建筑，每年每平方米加热地板的空间允许的最大能源需求。该限制针对加热、通风、制冷
和生活热水供给的能量总量。



(21)
Copenhagen  哥本哈根


The greater Danish capital region of Copenhagen with 1.2 million inhabitants seeks to become the first 
 carbon neutral capital in the world by 2025. The CPH 2025 Climate Plan was adopted by the City Council in 
 August 2012. The city will be carbon neutral when Copenhagen’s carbon net emissions equals zero. That 
 is when Copenhagen has reduced carbon emissions to a minimum and compensated for the remainder of 
 emissions with external initiatives. Extensive retrofitting of buildings, reorganization of the energy supply 
 and a radical change in transport patterns are some of many initiatives which Copenhagen seeks to imple-
 ment. 


拥有1.2万居民的丹麦首都大哥本哈根地区计划到2025成为世界上首个碳中和城市。2012年8月市议会通过了


《哥本哈根2025年气候规划》。当哥本哈根的二氧化碳净排放量为零时，该城市将实现碳中和，即哥本哈根
 碳排放量减少到最低限度。剩余部分通过外部举措来抵消，包括大规模的对既有建筑物的改造，能源供应和
 运输模式重组等。


On transport the Copenhagen Climate Plan aims at testing new alternatives to private cars. An example is 
 funding of either public transport or loan schemes for city bicycles both for shorter period of time and longer 
 – as is done in other European cities such as London, Paris, and Brussels. Likewise Copenhagen is testing 
 schemes for small shared electric vehicles.


在交通方面，《哥本哈根气候规划》意在测试替代私家车的新方法。方法之一是资助公共交通， 或者仿效伦
 敦、巴黎和布鲁塞尔等其他欧洲城市，推出城市自行车的长短期贷款计划。哥本哈根目前正在测试小型共享
 电动汽车计划。


With its climate action plan in hand, the Danish capital aims to combine economic growth, urban develop-
 ment and a high quality of life with a reduction in carbon emissions of about 1.16 million tons. The Copen-
 hagen Climate Plan has been developed in close cooperation with businesses, the citizens of Copenhagen, 
 NGOs and research institutions.


凭借其气候行动计划，丹麦首都的目标是：实现经济增长，城市发展，同时通过减少大约116万吨碳排放来
 确保市民高品质的生活。在企业、哥本哈根市民、非政府组织和研究机构的密切合作之下，《哥本哈根气候
 规划》得以成形。



Soenderborg 森讷堡


Sonderborg (27.000 inhabitants) is a middle-size Danish town placed in the southern part of Jutland pen-
 insula, boarding Germany. Sonderborg has launched its “Project Zero”. This project aims to make Sonder-
 borg a carbon neutral city by 2029. The project is a public-private partnership and was established as an in-
 spiration driving Sonderborg´s transformation into a carbon neutral community by 2029, based on improved 
 energy efficiency, a replacement of fossil energy sources into renewable ones. 


森讷堡是一座拥有2.7万居民的中等城镇，位于日德兰半岛南部，与德国接壤。该市推出的“零碳项目”，通过
 公私合作伙伴关系，依靠提高能源效率，可再生能源替代化石能源等措施，旨在将森讷堡在2029年之前打造
 成为一个充满活力的碳中和城市。


A core aspect of ProjectZero is aimed at the public - providing environmental and climate awareness cam-
paigns on all levels. Another main aspect of the project is the specific focus on encouraging energy renova-
tion of private homes. Local companies also play a key role. E.g. Danish global company Danfoss which 



(22)is located in Sonderbog has established district heating projects in the city. Also manure and straw from 
 farming will be converted into green energy and green fertilizer in large biogas plants. The ground below 
 Sonderborg contains substantial thermal heat and which will be used for CO2-neutral district heating.


“零碳项目”中的一个核心方面是对公众开展提高环境和气候意识的全面活动，另外一个重要方面是鼓励私人
 住宅的节能改造。当地公司也在该项目中发挥了关键作用，例如位于森讷堡的丹麦一家全球性跨国企业 - 丹
 佛斯，承担了该市的集中供热项目。来自农场的粪便和秸秆将在大型沼气发电厂被转换成绿色能源和绿色肥
 料。森讷堡地下含有大量的地热，可以为二氧化碳中性区域供热。


Between 2007 and 2010 CO2-emissions from Sonderborg were reduced by 12.1 % and the ProjectZero 
 received the European Union award for the best “European Sustainable Energy Community” project in April 
 2010.


从2007年到2010年，森讷堡的二氧化碳排放已减少了12.1％。2010年4月，“零碳项目”获得最佳“欧洲可持续
 能源社区奖”。



Samsoe 
  
 萨姆索岛    


      


Samsoe (4000 inhabitants) is small island and municipality with an area of 114 km² located in Kattegat, 
 the central sea of Denmark between Jutland and Zealand. In 2011 Samsoe decided to be CO2-neutral and 
 independent from fossil fuels by 2030. The electricity is today 100 % based on renewable energy, mostly 
 wind power. Within the first 10 years, the energy consumption for private heating is set to be reduced by 
 30%. For industry, the energy consumption for heating will be reduced by 5% in 2020. Also fuel for transport 
 on Samsoe and ferries to and from the island will be based on renewable energy in the future. This means 
 that 50% of the local cars in 2020 will be electric cars and 40-50% of the local commercial transport has 
 switched to bio-fuels or alike. 


萨姆索岛位于卡特加特海峡，丹麦日德兰半岛和西兰岛之间的海中央，114平方公里的小岛上居住着4000人
 口。2011年萨姆索岛提出截至2030年实现碳中和和化石能源零依赖。如今该市100％的电力来自于可再生能
 源，主要是风力发电。在第一个十年里，该市限定私人采暖的能耗将降低30％，到2020年，工业采暖能耗将
 降低5％。用于岛上交通和出入该岛的轮渡的燃料在未来将全部使用可再生能源，这意味着到2020年该市50


％的汽车将是电动车，40-50％的本地商业运输将使用生物燃料或类似燃料。
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Danish Regulatory Solutions for driving Innovation in Low Energy Building 丹麦建筑监管解决方案，推动低能耗建筑创新



Building code requirements in Denmark has proven a very effective means in green urbanization  in Denmark - not only for improving energy performance of new buildings but also as a driver for  innovation which may increase cost efficiency and accelerate progress in general. Perhaps a  Danish particularity, the main requirement in the Danish building code is on energy performance  for the building as a whole rather than on components. This requirement is supplemented by  detailed requirements on the building envelope and on installations. These requirements define  a single goal of a minimum legal overall energy consumption performance level. But they do not  prescribe the means of achieving it. The performance approach spurs innovation and promotes  cost efficient solutions, and the detailed requirements ensure that all parts of a building‘s energy  performance are taken into account. 


事实证明，丹麦的建筑规范要求是丹麦绿色城市化进程中一个非常有效的手段。这些规范不仅提高
 了新建筑物的节能性能，而且刺激了创新，从而能够从总体上增加成本效益，促进发展。或许称得
 上是丹麦独有的建筑规范要求，其针对的是建筑物整体的能源性能，而非单个部件。此外它对建筑
 围护结构和安装等都有详细的补充规定。这些要求为整体能耗性能水平制定了唯一的最低合法目
 标，但没有明确规定实现这一目标的方法。这一性能方法刺激了创新，促生了成本效益的解决方
 案。详尽的要求确保了整个建筑物各个部分的能源性能都被纳入考虑范围之内。



For years the Danish authorities’ strategy has been to announce expected future energy efficiency  requirements many years in advance. The future requirements have been presented as a 



package, which builders may choose to have their building comply with before they eventually  come into force. The local municipality has the power to require that new constructions must  comply with future building code requirements e.g. 2015 or 2020 energy efficiency requirements. 



Testing and certification as a “Class 2015” or “Class 2020” building are made available to  developers. Table 2 describes the current and future energy efficiency requirement classes in  Denmark.


多年来，丹麦政府的一贯战略是提前公布预期的未来能源效率要求，并以一整套/一揽子计划的形式
公布。在其最终生效前，建筑商就可以选择让它们的建筑物符合这些规范要求。当地政府有权要求
新建筑物必须执行未来的建筑规范要求，例如遵守2015年或2020年的能源效率要求。政府可以给开
发商颁发“2015级”或“2020级”测试认证书。表（2）显示了丹麦当前和未来的节能要求级别。



(24)Table表 2



Life-cycle economy of buildings 建筑的生命周期经济


Danish regulation also tries to promote long-term thinking concerning energy-efficiency investments (total 
 economy life-cycle concepts). For instance, Danish regulation includes requirements on indoor climate and 
 the focus is on overall energy demand - not only space heating, but also ventilation, cooling, domestic hot 
 water and non-residential lighting. This has encouraged innovation towards more comfortable buildings 
 that have lower overall energy demands than certified passive house focusing exclusively on the energy 
 consumption of space heating. 


丹麦规范希望推进对能源效率投资（全面经济生命周期概念）的长远思维。例如，丹麦规范纳入了对室内气
 候的规定，专注总体的能源需求，这不仅包括空间供热，也包括了通风、降温、生活热水和非居住区照明。


这些规定鼓励了对于更舒适建筑的创新，与只专注于空间供热能耗的合格被动式住宅相比，这些新建筑的能
 源需求更低。


Note: Examples of the differences between present minimum requirements (Building Code of 2010) and those which apply to class 
 2015 and class 2020 buildings. The maximum limit on energy demand per year for energy supplied from external sources to a 
 residential building is 1650 kWh/HFS plus 52.5 kWh/m2. For a non-residential building the equivalent figures are 1650 kWh/ HFS 
 plus 71.3 kWh/m2. HFS is the building’s heated floor space in m2. 1) Includes demand for lighting 2) Average heat loss through 1m2
 of the non-transparent parts of the building envelope at 20˚C inside temperature and -12 ˚C outside. 3) Solar heat gain minus heat 
 loss through 1 m2 of window (facing south-east) during a standard Danish winter. 


注：目前的最低要求（2010年建筑规范）和符合“2015级”及“2020级”建筑之间在各项数据上的区别。一栋住宅楼对来自外部的能源需
求每年的最高限额为1650千瓦时/ HFS加上52.5 kWh/ m2。对于非住宅建筑的最高限额为1650千瓦时/ HFS加上71.3 kWh/ m2。 HFS
是建筑物每平方受热地板面积。 1）包括照明要求。 2）1 m2建筑围护结构的非透明部分在20˚C内部温度和-12˚C外部温度下的平均
热损失。 3）1 m2面向东南的窗户在一个常规丹麦冬季的太阳能热增益减去热损失。



(25)The Danish passive house concept, which is now 20 years old, has had a breakthrough effect in several 
 countries but also drawbacks. The drawback is the intense focus of the passive house concept on energy 
 demand for space heating. Too often this has lead to buildings, which are too cold during winter and too hot 
 in summer. 


丹麦被动式住宅概念至今已存在了二十年，它在许多国家起到了突破性的作用，但同时也有着缺憾，即，过
 于重视被动式住宅因空间供热而产生的能源需求，从而经常性地导致一些建筑冬季过冷，夏季过热。


A new building must comply with specific requirements regarding:


新建筑必须在以下项目上符合具体规定：


Thermal resistance for each of the non-transparent elements in the building 


•  envelope (roof, walls, slab on ground, doors without glazing) and for typical 
 thermal bridges (foundation, joints between walls and windows/doors).  


每个非透明外围结构（屋顶，墙壁，楼板地面，没有嵌装玻璃的门）和典型热桥 


（地基，墙壁和门窗户之间的接缝）的热阻 


“Energy gain” (solar gains minus heat losses) through a typical heating season for 


•  transparent parts of the building envelope (i.e. windows, glazed walls etc.).  


外围结构的透明部位（如窗户，玻璃墙等）在常规取暖季节中的“能量增益”（太阳能
 收益减去热损失） 


Overall thermal resistance of the building envelope, excluding windows and doors  


•  建筑外围结构的政体热阻，不包括门窗 


Air-tightness of the building envelope as a whole (blower door test)  


•  建筑外围结构的整体气密性（鼓风机门测试） 


Boilers (oil, gas and solid fuels), if any  


•  锅炉（石油，天然气和固体燃料），如有 


Heat pumps, if any  


•  热泵，如有 


Heat distribution systems, including systems for domestic hot water  


•  热量分布系统，包括生活热水系统 


Circulation pumps  


•  循环泵 


Ventilation and air conditioning  


•  通风和空调 


Lighting  (no requirements apply in single-family houses)  


•  照明（规定不适用于独栋家庭住宅的照明）
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