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Construction Industry Council 

• Set up under the Construction Industry Council Ordinance (Cap.587) 
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    Enhance Cohesiveness 

Functions 
of CIC 

Enhance 
Cohesiveness 

Advance Skills 
Through Training 

Elevate the           
Quality and  

Competitiveness  

Promote Good 
Practices 

Reflect Needs                                 
and Aspirations 



Background 

• Hong Kong Government has proposed a target for Carbon 
Reductions (50% to 60% Carbon Intensity Reduction by 2020 
compared to 2005 baseline) 
 

• Buildings consume 90% electricity and are responsible for 60% 
Greenhouse gases (GHG) emissions in HK – Construction industry 
has a significant role to play in GHG emission reduction 

 

 
 
 CIC developed ZCB in collaboration with the Government 



Missions and Visions 

ZCB serves as  
1) an Exhibition Centre - to showcase the state-of-the-art eco-

building design and technologies to the construction industry 
internationally and locally 
 

2) an Education Centre - to raise community awareness of 
sustainable living in Hong Kong and to promote the human 
behavioural changes 
 

3) an Information Centre – to disseminate the latest green building 
technologies and practices as well as the performance evaluation 
results of ZCB to industry stakeholders 

 
 
 



                   Kowloon East 





Basic Information 

• Site Area: 14,700m2 

• Building footprint: 1,380m2 
• Landscape area: 13,320m2 
• CFA: 3,305m2 
• Floors: 3 (including basement) 
• Construction costs: HK$260m 
• Unit floor construction cost: 

HK$59,000/m2 

• Solar electricity: 87MWh/year 
• Biofuel electricity: 143MWh/year 
• Electricity consumption: 

130MWh/year 
• Surplus energy output：

100MWh/year 
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Operation stage：carbon negative 
Life cycle：Net zero emission 



Something Worth Noting 

• 1st zero-carbon building in HK 
• 1st building with grid feed-in in HK 
• 1st native urban woodland in HK 
• One of the 1st BEAM Plus Platinum new building projects 
• 1st large scale use of biofuel made from waste cooking 

oil for electricity generation 
• One of the few and most comprehensive ZCBs in the 

world that account for carbon emissions during the 
operation stage as well as the embodied carbon of the 
construction process and the major structural materials 



Renewable 

Active Systems 

Energy Strategy 



Reduction of Energy Demand 

Passive Design Active Systems 

20% 25% 



Renewable Energy Generation 

Bio-fuel Tri-
generation System 

PV Panels 
- multi-crystalline 
- BIPV 
- CIGS 



   Emissions during operation 

50 years 

Emissions during construction 

Emissions embodied in materials 

   On-site renewable energy offset 
 7,100 tonnes (142 t/y) 

150 tonnes 

1,400 tonnes 

4,600 tonnes  
     (92 t /y) 

Net energy output over operating energy consumption to offset 
embodied carbon of major structural materials & construction 

Total 

6150 
tonnes 

 

7,100 
tonnes 

Carbon Strategy 



Low Embodied Carbon Materials 

• Regionally manufactured 
materials 

• Sustainable timber 
• Reinforced concrete with steel 

rebar with recycled content 
and high percentage of 
Pulverized Fly Ash 

Consume less energy or emit less carbon in 
their process of  

extraction, manufacturing and transportation 



Low Embodied Carbon Construction 

• Balanced cut and fill for the site formation works 
• Gabion wall construction making use of construction 

debris salvaged from demolition 



Landscape to Reverse Heat 
Island Effect 

• High greenery 
 coverage 
• Use of cool material 

 
 



Urban Native Woodland 

• Over 220 native trees, with over 40 different species in 
the woodland 

• Native woodland area of about 2,000m2 (over 20% of the 
site) 

• Diversity of native species enhances biodiversity to 
provide food and shelter to attract native wildlife into the 
city. 
 
 



Eco-Paver and Grasscrete 

• Act as pervious surfaces which allow water permeation 
and act as cool materials to help reduce heat island 
effect 

• Eco-paver has a top layer with titanium dioxide which 
has the added value for air pollutant removal 



Cross Ventilation 
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Ultra-Low OTTV 

• The lower the overall thermal transfer value (OTTV), the smaller the 
solar heat gain through building fabric and the cooling load for air 
conditioning 

• OTTV of ZCB at 11W/m2, about 80% lower than statutory 
requirement at time of completion 
 optimized window-to-wall radio,  
 deep overhang over the south façade,  
  external shading fins, minimized east and  
  west facades/windows,  
  high performance glass wall system, and  
  shaded and insulated roof 
 



Wind Catchers & Light Pipes 

• On top of the design for cross ventilated and 
daylight layout, wind catchers and light pipes are 
provided on the rooftop to enhance natural 
ventilation and daylighting for areas furthest 
away from windows 



Earth Cooling Tube 

• Provided near the building for 
pre-cooling of fresh air by 
making use of the cooler 
thermal mass of the earth 

• Reduce cooling load and 
energy use due to the passive 
pre-cooling of the incoming air 

• The temperature difference 
between the air and the earth 
mass in the summer at about 
5ºC maximum. 



High-Volume-Low-Speed Fans 

• Patented blades design to enhance evaporation 
for comfort 



High-Temperature Cooling 
System 

• Comprises chilled beams, underfloor displacement cooling 
and desiccant dehumidification 

• Higher supply air temperature allowing greater extent of 
free-cooling (number of hours suitable for free cooling 
increases from 200 hours to 600 hours each year) 



Microclimate Monitoring Stations 

• 4 micrcoclimate monitoring stations 
are placed on and around the building 
to evaluate how the building performs 
and interacts with its surroundings 

• These monitoring stations offer critical 
data to the Intelligent BMS for 
optimization of building environmental 
performance in response to actual 
microclimatic conditions. 

• Air conditioning is switched on if 
 Either outdoor temperature ≥28 Deg C 
 Or Outdoor humidity ≥ 90% 
 Or  Indoor temperature ≥ 26 Deg C 



Grid Connection 
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12:50 29 July 2013 



Smart Controls/ BMS 

• Equipped with over 2800 sensors, the building monitors 
itself constantly, so that the active and other building 
systems can be evaluated and optimized for their 
operation and environmental performance 



Awards 

• Grand Award in New Building Category (Building under 
Construction) of The Green Building Award 2012, Hong Kong Green 
Building Council; 

• Innovation Award of the Year of Hong Kong Property Awards 2013, 
Royal Institution of Chartered Surveyors; 

• Platinum Rating of Building Environmental Assessment Method 
(BEAM) Plus, the highest rating for excellent building environmental 
performance;  

• The Champion Award of The Innovative Award for the Engineering 
Industry 2012/2013, Hong Kong Institution of Engineers; and  

• FutureArc Green Leadership Award, 2013.  
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 Construction Stage –  
CO2 Reduction 

Reference CO2 
Emission 

Target CO2 
Emission of 

This ZCB  

Reduction  

Construction Process 
2200 t 

150 t  
30%  

Material Use  1400 t  



Operation Stage – CO2 Reduction 
and Energy Savings in Building 

Typical Design Building CO2 Emission 
140 t/yr  

Building Energy Consumption 
200 MWh/yr 

Measures Taken in 
Design to Reduce CO2 

Building CO2 
Reduction 

(ton CO2/yr) 

CO2 
Reduction 
(% of total 
building) 

Building Energy 
Saving 

(MWh/yr) 

Energy 
Saving 

(% of total 
building) 

Envelope design 6 4 9 4 
Ventilation design 10 6 14 6 
Lighting design 33 20 47 20 
Cooling design 27 15 38 15 
Total Reduction 76 45 108 45 
CCHP Generation 81 48 143 (generated) N/A 
PV Generation 61 36 87 (generated) N/A 
 

Energy Consumption: <100 kWh/sqm/yr  
45% less than the baseline of HK’s Building Energy Code (BEC) 



ZCB Carbon Footprint 
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08:42, 03 Sep 2013 

CF = 0.7 x (EC-EG) 
CF = Carbon footprint (Tonnes) 
EC = Energy Consumption (kWh), EG = Energy Generation (kWh)  
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Energy Efficiency 

16:40, 07 Sep 2013 
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Culture Shift? 

Before Now 
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Before Now 

Culture Shift? 



Behavioural Changes 
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Presenter
Presentation Notes
At a temperature of 28 deg C and 50% relative humidity and assisted by mechanical ventilation and suitable dressing, it can be a reasonably comfort working environment.  Are you willing to try?



Behavioural Changes 
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Normal Lighting Task Lighting 

Presenter
Presentation Notes
Users need to be prepared for the behavioural changes



Public Is Interested in New Concepts 
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Presenter
Presentation Notes
As at the end of December 2012, ZCB received a total of 12,373 visitors.  From public opening on 5 Jan 2013 to the end of March 2013, there have been a total of 4614 visitors.



Close to Life –  
Most Effective Education 
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Presenter
Presentation Notes
Eco-home has perhaps the least technical innovations, but attracts most interest from the public as it is close to their daily life.



Natural Ventilation vs IAQ 

• Natural ventilation 
only - 40% of time 

• IAQ is only as good 
as the ambient 
environment 
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Cost of Renewable Energy 

• From Biofuel：HK$3.5/kWh 
• From public grid：HK$1/kWh 
• To encourage the use of renewable energy: 
Public finance for renewable energy 

generation, e.g. a grid feed-in policy 
Inclusion of environmental cost in electricity 

tariff 
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Grid Feed-in 

• Electricity generation from renewable 
sources tends to be fluctuating and 
small scale – grid fee-in has no 
commercial attraction to electricity 
companies in Hong Kong. 

• Government policy and public finance 
are needed to facilitate grid feed-in. 

 

40 



E-Mail: zcb@hkcic.org 
http://zcb.hkcic.org 

E-Mail: zcb@hkcic.org 
http://zcb.hkcic.org 

mailto:zcb@hkcic.org
mailto:zcb@hkcic.org
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