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三个基本观察 

节能的经济性讨论 

节能与采光解决方案：新建与既有 

节能建筑案例与创新 

”If  you’re involved in a new project 
and you are not making it as green 
and low energy as possible, it will be 
functionally obsolete the day it opens 
and economically disadvantaged for 
its entire lifetime” 

Mr. Jerry Yudelson (2008) 
national board member 
US Green Building Council 

”假如你在做一个新项目，而你没有使它尽

可能地做到绿色不低能耗，那么从开业运行

的第一天起，它就将功能过时，幵在整个生

命周期经济性上落后。” 
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Source：How Large Are Global Energy 

Subsidies? The International Monetary 

Fund (IMF), 2015 
 

来源：全球能源补贴有多大？国际
货币基金组织（IMF），2015 

能源的真实价格 

空气污染造成的健康成本 

极端气候造成的毁坏成本 

交通堵塞，意外与减少税收造成的
成本 

政府补贴 

化石能源 

可再生能源 

USD5.3 trillion per year  - or 6.5% of the global GDP! 

每年5.3万亿美元的补贴，相当于全球GDP的6.5%！ 



Source：Calling Energy Price Right by the International Monetary Fund (IMF), 2014 

来源：正确能源报价，国际货币基金组织（IMF），2014 

True Cost of Energy 
能源的真实价格，以马来西亚为例 

我们想要 
便宜的能源！ 

谁来为这部分 
买单？ 

外部成本43% 

末端用户成本46% 

政府补贴11% 

市 
场 
价 
格 

未
计
入
成
本 
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True Cost of Energy 
能源的真实价格，以欧洲为例 



为了避免由于温度提
升超过2 oC，引发全
球灾难性的气候变化 

极端气候变化的威胁 

全球最多只能允许
5650亿吨的碳排 

已探明的全球化石能源
碳排量为27950亿吨 

80%的化石能源应 
被留在地下！ 



ENERGY EFFICIENCY 
Three Fundamental Observations 

LOCAL SOLUTIONS GET A HAT DON’T OVER-PACK 

节 能 
三个基本观察 

得到一个帽子 因地制宜的解决方案 不要带太多的东西 



ENERGY EFFICIENCY 
Three Fundamental Observations 

Primary Energy  
Consumption  
(Petajoule per year) 

GET A HAT 

DENMARK  

节 能，三个基本观察 

一次能源消费  
（兆焦每年） 



Oil crisis 

Note: The graph 
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consumption for 
international 
shipping and 
flights, as well 
as embodied 
energy of 
imported goods 
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GET A HAT 

DENMARK  

节 能，三个基本观察 

一次能源消费  
（兆焦每年） 

石油危机 

50% energy reduction of the entire 
building stock (heating per m2) 

降低建筑整体能耗50%（每平米采暖） 

0% 

Fossil  
         fuels 

化石能源 

Fossil fuel fraction: 97% 80% 
化石能源所占比例： 
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Case DENMARK: What happened? 

丹麦的实例：发生了什么？ 

Energy Efficiency  

o Energy codes 
o Energy labels 
o Energy efficiency incentives  

o 建筑节能标准 
o 建筑能耗标识 
o 节能激励政策  

建筑节能 

Green Transportation 

o Walkable City 
o Fast & Safe Cycling  
o Expensive to Drive 

o 步行的城市 
o 完善的自行车系统 
o 开车、停车很贵 

绿色交通 

Renewable Energy 

o Wind, Solar and Biomass 
o No Nuclear 
o Waste to Energy 

o 风能、太阳能与生物质能 
o 反对发展核能 
o 变废物为能源 

可再生能源 



MEASURED ENERGY CONSUMPTION 

Case of DENMARK: 50% Energy Savings for Building Stock 

丹麦的实例：实测建筑整体能耗降低50% 

每隔5年颁布未来10年的强制执行新的建筑能耗限值，kWh/m2/year 

Mandatory energy efficiency building codes that were made stricter 
approximately every five years and announced ten years ahead.  



ENERGY EFFICIENCY 
Three Fundamental Observations 
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GET A HAT 
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Image courtesy of SHL (architects for the project) 

首个依靠自动控制自然通风的办公建筑 

Case study no. 1     参考案例一 

CUBE/THE NCC BUILDING 
COPENHAGEN DENMARK, 2000 
哥本哈根，丹麦，2000 

Passive Low Energy Building case study LOCAL SOLUTIONS 



CUBE/The NCC Building 
Pioneering office building to be fully naturally ventilated with window automation 

首个依靠自动控制自然通风的办公建筑 

 
 

Image courtesy of SHL (architects for the project) 

南向幕墙，允许冬
季日照透射，隔断
夏季阳光直射 

智能采光与呼吸
中庭的通透设计 



Coanda Effect 
for natural ventilation 
where the air clings 
to the ceiling surface 
and discomfort from  
draught is avoided 

Window & External Blind Automation 
The top windows are opened automatically  for temperature and fresh air regulation. 
The external blinds automatically block direct sun light and have manual override.  
Both automation systems are still operating after 15 years 

Sun Hansong (IEN), June 2014 

CUBE/The NCC Building 
Pioneering office building to be fully naturally ventilated with window automation 

首个依靠自动控制自然通风的办公建筑 

 
 

利用空气附壁效应，
上层外窗开启。 

自动控制外窗与遮阳关闭 

自动控制外窗与遮阳开启 
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Diffuse daylight from North facing skylights 
The skylight windows face North away from the sun and the 
daylight in the atrium becomes diffuse, soft and pleasant. 

White Noise from Fountain & Air Storage 
Splashing water stops voices across the atrium. 
Atrium is filled with fresh air at summer nights, so  
windows can be kept closed during hot days and still 
meeting the fresh air requirements 
 

CUBE/The NCC Building 
Pioneering office building to be fully naturally ventilated with window automation 

首个依靠自动控制自然通风的办公建筑 

 
 

夜间通风中庭储存
新风冷量，中央喷
泉产生百色噪声 北向中庭天窗的自然采光 
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EECCHI retrofit 

 
Energy Consumption  

of 
Green Office Buildings 

 

Measured data for New and 
Retrofitted Buildings 
by IEN Consultants 

 
 

30 

Low Energy Buildings with Good Payback time 

Completion 
year 

2004 2010 2010 2007 - 

低能耗建筑具有良好的回收期 

IEN新建与既有建筑项目的实测能耗数据对比 
 

Payback 
3 years 

三年回收期 



CONCLUSION    结论 

Buildings are  
Like a Leaky Bucket 

Plug the holes, and you are  
well on the way to a green 

energy efficient  
inexpensive building 

with lots of 
unnecessary wastages 

”Expensive NOT to go green” 

Plug the holes 
堵上能耗漏洞 

统筹规划，要求建筑节能优化设计，节约初投资不运行成本 
Request for Energy Optimization 

- and save money! 



  谢  谢！ 
THANK YOU! 

www.ien-consultants.com 

How I commute to work (video) 

Visit us at exhibition booth no. 2141 

19 November 2015 
NECC –GBO CHINA Global Green Technology Cooperation Conference, Beijing 

https://www.youtube.com/watch?v=it8_FGqW56Y


Appendix slides 



全玻璃幕墙 

ENERGY EFFICIENCY 
Three Fundamental Observations 

LOCAL SOLUTIONS 

  Full height glass 
Wonderful design!?  

Malaysia 马来西亚 Taiwan 台湾 

User intervention! 
使用者介入 

节 能，三个基本观察 
Glary & hot  Blinds 

everywhere 

Malaysia 马来西亚 

到处都是 
眩光、热、窗帘 



case 

Energy Efficient Office case study 

DIAMOND BUILDING 
(SURUHANGJAYA TENAGA, 2010) 
钻石大厦，马来西亚，2010 
 

Case study no. 2     参考案例二 

 

LOCAL SOLUTIONS 



1/3 Energy Consumption 
(Measured 4 years of data) 

2012 ASEAN 
energy award 

Winner 

 
 
 
 
 

2013 ASHRAE 
Technology 

Award  
(2nd place) 

三分之一的能耗，基于四年的实测数据 

实测能耗数据： 

65 kWh/m2/年 (丌含光伏),  

60 kWh/m2/年 (包括光伏),  

东盟能源大奖  

美国暖通工程师
协会技术大奖 
（第二名） 



Similar design with Sarawak Longhouse 
(in the book “The Cooperation”, 2012) 

Result of many SIMULATIONS Result of many GENERATIONS 

Book available free online: 
http://um.dk/da/~/media/Malaysia/Documents/Other/Book%20Finalist%20LR.ashx 

钻石大厦外形与当地土著居民的长屋类似 

许多电脑模拟的结果 许多代人努力改进的结果 



25° 外立面倾角 

The building design allows for ample internal 
daylighting via the atrium and self shading on the 
north and south facades.  

建筑的中庭设计允许充分的建筑内区自然采

光，同时建筑巧妙的体型设计允许建筑南北立

面自己给自己遮阳。  



智能采光与呼吸中庭 



Tannenbaum 

reflector panel on 

levels 4 and 5 Atrium Daylight Design 
The atrium has been carefully designed optimize daylight utilization for each floor employing the combination of the following three 
strategies: 
1. Automated blind with six different configuration to maintain the appropriate daylighting levels at all times. The blinds with 30% light transmittance are 

adjusted every 15 minutes and follow a three different control strategies for morning, mid-day and evening 
2. The windows size becomes larger deeper into the atrium to cater for lower daylight levels 
3. A band of Tannenbaum reflector panels are applied to 4th and 5th floor to deflect  daylight across the atrium to 1st and 2nd floor where daylight levels are 

the lowest.  The  ‘christmas tree’ profile reflectors have an inclination of 10° and reflect about 85% of the light in semi-diffuse manner, hence, avoiding 
visual glare issues for the building occupants.  

六种模式天窗遮阳 

新型反光材料，增强反
光率，去除眩光，并改
变光线方向至最最要阳
光的低层办公区域 



漫射光通过导光板

不窗台斜射入室内 

Self-shaded facade 

from direct sun 

Diffuse light deflected 
into room by lightshelf 
and window sill 

LIGHT REFLECTIONS FROM: 
Lightshelf + Window sill 

Lightshelf only 

Window sill only 

Mirror lightshelf with fixed louver 

Façade Daylight Design 
The building is 50% daylit. The façade daylighting system consists of a mirror lightshelf and a white painted window sill. Both deflect 

daylight onto the white ceiling for improved daylight distribution until 5 meters from the façade + 2 additional meters of corridor space. 

Installed office lighting is 8.4 W/m2, but 1-year measurements show consumption of only  

0.9 W/m2 showing high reliance on daylighting 

建筑自遮阳防止

太阳直射入室内 

幕墙以内5米办公区域不2米过道

区域依靠自然采光 

50%的办公室自然采光 

照明功率密度8.4W/m2 

实测平均使用功率0.9W/m2 

自然采光模拟方案对比 



Typical Cross Section 

Day-Lighting- Office 

Mirror 

lightshelf 

Fixed 

blinds for 

glare 

control 

Daylight 

reflected 

onto 

ceiling 

镜面导光板 

特定角度的

固定百叶控

制眩光 

自然光被反

射到天花板 



Floor Slab Cooling in Diamond Building 

Floor slab cooling system embedded in RC slab 

Illustration courtesy of:  
Greening Asia – Emerging Principles for Sustainable Architecture.  
Copyright: Nirmal Kishnani, 2012. Publisher: FuturArc 

Thermographic image of floor slab cooling in ST Diamond  
Picture courtesy of: PS Soong, Pureaire 

结构埋管辐射制冷系统（TABS） 
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Air handling 
units 

Floor Slab 
Cooling 

Mon Tue Wed Thu Fri Sat Sun 

热成像显示工作中的地板制冷系统 

AHU供冷: 7.30am – 6pm  

地板蓄冷（18~20oC）: 10pm – 6am  

19°C water 
COP of 16 possible! 
冷冻水温度19度， 
COP最大可以达到16！ 



case 

Energy Efficient Retrofit case study 

EECCHI OFFICE RETROFIT   
办公室节能与环境改造 
(JAKARTA, 2011)  
雅加达，印尼，2011 

Case study no. 3    参考案例三 
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Energy 

No  
 

Yes  
 

26-31  
temp (°C) 
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75  
RH (%) 

55  
RH (%) 

View out 
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改造前 改造后 

能耗 
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噪声 

采光 

视野 



BEFORE 
RETROFIT 

AFTER 
RETROFIT 

o Vertical blinds 
blocking most of 
the daylight  
 
o Suspended ceiling 
 
o Central air-
conditioning 
 
o Leaky windows 

o Mirror lightshelf 
on external ledge 
reflecting diffuse 
daylight onto the 
high ceiling 
(suspended ceiling 
removed) 
 
o Perforate 
venetian blinds  
 
o Extra window 
pane 
 
o VRF air-con with 
CO2 sensor 



Measured indoor climate: Before vs. After 
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case 

ZERO Energy Bungalow 

EARTH BERM HOUSE   
零能耗别墅 
(KUALA LUMPUR, 2015)  
吉隆坡，马来西亚，2015 

Case study no. 4     参考案例四   

LOCAL SOLUTIONS 



INNOVATION: Night Sky Cooling 
Bungalow 100% natural cooling, no air-conditioning 

To be completed end of 2016 
Similar design by Design Unit Sdn. Bhd. 

技术创新：夜晚天空制冷 
 建筑100%自然冷却，不需要空调 

What is the coolest place 
of the building?  

哪里是建筑上最凉的地方？ 

The roof 
at night! 
晚上的屋顶！ 



ENERGY EFFICIENCY 
Three Fundamental Observations 

DON’T OVER-PACK 

Building owners get 
double-penalty of: 
 

o Higher CAPEX 
    (higher construction cost) 

 

o  Higher OPEX 
      (higher operating cost) 

Cartoon by IEN Consultants. The Star newspaper (2014) 

过渡设计对业
主的双重惩罚： 
 

高设备装机容
量，高初投资 
 
 
 

高设备运行能
耗与水耗 
 
 

Building owner 

建筑业主 



Highrise Office Avoiding  Overdesign case study 

KKR2  超高层办公楼     
(KUALA LUMPUR, 2014)  
吉隆坡，马来西亚，2014 

Case study no. 5     参考案例五   

设计+施工 
Design & Build 

DON’T OVER-PACK 



Lowest Construction Cost 
Energy Efficient Office Building also  
the Cheapest    
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Bidders Assisted by IEN Consultants 
由IEN协助制定节能方案与成本预算 

Open Tender Results 
Office building, Malaysia 

DON’T OVER-PACK 

更合理的节能设计同时也是投标报
价中最低的！ 

 开发商在招标文件中提出建筑能耗不大于100 kWh/m2/年  

更低的报价 

更低的能耗 



Case study no. 6     参考案例六   

Shopping Mall Avoading  Overdesign case study 

IKEA  宜家商场     
(Kuala Lumpur, 2016)  
吉隆坡，马来西亚，2016 

DON’T OVER-PACK 



空调峰值冷负荷  
4098 kWc 以上的负荷  

大部分冷负荷出现在1600 kWc 至3000 kWc之间！ 

Cooling Load Profile – Energy Simulation 
基于动态能耗模拟预测建筑设计冷负荷 



23%降幅，节省超过200万
人民币的制冷机房初投资 

2,100RT 

1,200RT 

1,600RT 

（4500 kWc）  

Initial cost saving by avoiding overdesign! 

机电顾问
设计负荷 

IEN作为 

能源顾问
推荐负荷 

业主最终
选择负荷 



CONCLUSION    结论 

Buildings are  
Like a Leaky Bucket 

Plug the holes, and you are  
well on the way to a green 

energy efficient  
inexpensive building 

with lots of 
unnecessary wastages 

”Expensive NOT to go green” 
Plug the holes 
堵上能耗漏洞 

+ 

Don’t overdesign 
丌要过度设计 

统筹规划，要求建筑节能优化设计，节约初投资不运行成本 
Request for Energy Optimization 

- and save money! 



CPH 2025 Climate Plan 
75%的碳排来自建筑 
50%的人骑自行车上下班 

• 哥本哈根过去不现在同样面对着世界上其他城市面临的碳排，交通拥挤和废弃物等挑战。 

• 可持续的城市也是宜居的城市。 

• 为使哥本哈根成为一座宜居的城市，丌能忽视可持续的解决方案必须不持续的经济增长不提高

的居民生活水平的最终发展目标相结合。 

哥本哈根2025，第一个实现零碳(碳中和)的首都 



Energy Efficient Building Stamp Series 

建筑节能系列邮票 (全部是IEN的作品) 



We are a diverse group of 

individuals 

 

5 different degrees 

6 different nationalities 

5 LEED AP 

8 GBI Facilitators 



Green Building Certification 
Senior Consultant curriculum  
      

Nationality: Chinese 

Language Skills:  EN  | CH    

Based in:  Beijing,  China 
 

Education:  
• Building Science (National University of 
Singapore) 
• Heating, Ventilation and Air-
Conditioning (Tianjin University)   
 

 

SUN Hansong  
Roles: Energy & Environment Consultant 
 
Sun Hansong is the Director of IEN Consultants (China). He has worked for several international design 
consultancy companies including Surbana, ARUP, AECOM and Walton Design, before he joined IEN in 2013. 
Hansong graduated in 2000 from Tianjin University as an building services engineer and obtained master 
degree in building science from the National University of Singapore (NUS) in 2004. He has worked in Singapore 
and China delivering integrated energy and environmental solutions in building and sustainable urban planning 
sectors.  
 

Key project references include the Singapore Pavilion at Shanghai Expo 2008, Marina Bay Sands Integrated 
Resort in Singapore, Civic and Culture Development in Singapore (CCRC), TDIC Permanent Head Quarter in Abu 
Dhabi, Philips R&D Centre in Shen Zhen, TEDA H2 Low Carbon Demonstration Building in Tianjin and Vanke 
Botanic Garden in Dongguan.  
 

Sustainable urban planning and energy planning projects include Yongwai Morden Commercial District in 
Beijing, Beijing University of Chemical Technologies New Campus in Beijing, Caofeidian Eco-Industrial Park in 
Tangshan and Vanke Green Building Park in Beijing. Hansong was also the key project researcher and 
coordinator for EC-ASEAN Energy Facility (EAEF) project.  



Energy Efficiency Consultancy 
Senior Consultant curriculum  
      

Nationality:  Danish  

Language Skills:  EN  | DA   

Based in:   Kuala Lumpur,  Malaysia 
 

Education:  
•MSc Energy Engineering (Technical 
University of Denmark) 
 

 

Gregers REIMANN  
Roles: Energy Efficiency Consultant 
 
Gregers is the managing director of IEN Consultants, the pioneering green building consultancy in Malaysia, 
with offices in Singapore as well as China. He specialises in building designs that have good daylighting, are 
highly energy efficient and have excellent thermal and visual comfort.  
 
Key project references during his 10 years of working in Asia include the Setia City Mall (first green certified 
shopping mall in Malaysia), the new IKEA in Kuala Lumpur (ongoing), ST Diamond Building (2012 ASEAN Energy 
Award winner) and the GEO Building designed to be a zero energy office building. Other green projects include 
the KLIA2 airport terminal, the KL Eco City, the Pertamina Energy Tower – the first skyscraper designed to be 
ZERO energy – and energy efficiency building retrofit works incl. daylight retrofitting of the Asian Development 
Bank in Manila.  
 
Gregers has also been a technical reviewer for the EU Energy-Efficiency Buildings project and is newly 
appointed Chairman of the “Energy Efficient Buildings” committee under the EU-Malaysian Chambers of 
Commerce and Industries (EUMCCI).  
 
Gregers regularly contributes to green building articles and frequently guest lectures at universities 
internationally. He has a keen interest to pursue innovative and integrated design solutions bridging the gap 
between architects and engineers. Gregers is also ‘walking the talk’ with respect to green living habits, which 
includes commuting to work by a foldable electric bicycle that combines easily with public transport.  
 



Green Building Consultancy 
Senior Consultant curriculum  
      

Nationality:  American 

Language Skills:  EN  | FR    

Based in:   Singapore 
 

Education:  
• MCP in Urban Planning (MIT) 
• MA in Urban History (Columbia 
University) 

 

Kevin SULLIVAN  
Roles: Green Building Consultant 
 
Kevin has been a carpenter, community organizer, educator, and environmental entrepreneur. Since 2008 he 
has founded and led two leading sustainability consulting firms in India and Singapore. Kevin has been a design 
consultant on more than one hundred building projects across the United States, Middle East, India and Asia.  
 
An expert on green schools, Kevin has developed energy-efficiency strategies and educational tools to teach 
and engage students in green design concepts for top international K-12 schools across Asia. In 2006 he served 
as a Fulbright Scholar at India’s premier environmental think tank, The Energy and Resources Institute in New 
Delhi. Before moving to India, Kevin was a Policy and Project Director for one of the largest US community-
based housing NGOs, where he pioneered the first low-cost urban green homes. Kevin was an Adjunct 
Professor in the Urban Environment at Queens College as the City University of New York. 
 
Kevin is trained as an architect and urban planner and writes and speaks widely on urban and environmental 
issues. He has an MCP in Urban Planning from the Massachusetts Institute of Technology and an MA in Urban 
History from Columbia University. He lives with his family in Singapore. 


