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ά/ŀǊōƻƴ ƴŜǳǘǊŀƭ ōȅ нлрлέ

Feasible for the building sector in HK ? 



Net Zero

IPCC 1.5 -2 deg C 

Operation and Management 

Passive Design

Active Design 

Behavior Change 

Carbon Trading

Renewables

Carbon Capture & Storage

Other Technologiesé 

PV

Wind

etc.

Nuclear

Renewables

Natural Gas

Waste to Energy 

Cost to off -set Baseline

2050 

All Building Stock, a Challenge !

Not to scale

Carbon neutral  ðwhatõs in it  

Energy 

Efficiency/Demand 

Reduction 

Onsite Renewables
Fuel Mix 

Supply Side
Offsets



Suppose

If
Energy intensity reduced by 70%
&
Carbon intensity of electricity supply reduced by 70%

Carbon intensity will be reduced by 90 %



A lot of buildings have reduced by 20-50% 
with proven technologies and we have 30 
more  years to go  Χ

Technology advancements
Å PV
Å HVAC equipment
Å Façade 
Å Carbon capture and storage
Innovative retro-fitting (MEP)
Å Radiant cooling
Å Valve less chilled water  system
Å De-centralize systems
Innovative retro-fitting ( Bldg.)
Å Facade
Å External shading
Policies and regulations
Behavior change 
ΧΧΦ 



70% difference !! ²ƛǘƘ ǘƻŘŀȅΩǎ ǇǊŀŎǘƛŎŜǎ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŜǎ 



Decarbonize electricity supply

CLP targeted for 80% reduction 



Say thermal-ŎƻƳŦƻǊǘ Χ

Need to be controlled to a set temperature everywhere in a building ?
Have we optimize thermal-comfort  by properly balancing velocity, humidity , radiant 
temperature and energy  ?
Thermal Adaptation ?
Χ



Are we cooling the whole atrium ?



Can we have a hybrid system with radiant cooling + fan in internal zooms like lift lobby and corridors

Less fan power , higher chiller efficiency  with higher chilled water temperature



Å Can we control chilled water flow from increasing system resistance to using distributed in-line pump for each AHU ?

Å Split the chilled water system to 1)a  high temperature system for radiant cooling or units only cater for sensible cooling and winter 
seasons 2) a lower temperature for units with high loading , dehumidification, server rooms ?

Å Provide server room with condensing water instead of chilled water ? 

Å Use condensing water from cooling tower as chilled water in cold seasons ?

HVAC chilled /condensing water system 

7-10 degC 12-16 degC 



Can we have smoother elbows to reduce system pressure ? 



Silencer vs noise cancellation to reduce fan power ?



Get away with HVAC to cool servers ?



Wider adoption of solar energy ?



Energy consumption ? 

Indoor environment ? Glare ? Thermal- comfort ?

Reduce artificial lighting ?

Better looking ?

Curtain wall vs window wall ?  



Lighting design to cater night time 

Upsets the diming system

Solar heat already in the building

Radiant heat 

Internal blinds ?



Simple solutions  ?



How about embodied carbon  ? 

Timber / hybrid building 



Concrete can be carbon Zero to positive as well !





Carbon Capture, Storage       and             UTILIZATION !


