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IAQ issue doesn’t stand alone
Energy consumption in built environment

90% of total electricity 

consumption for buildings

● air-conditioners, lifts, 

lighting, and various 

electrical appliances 

60%+ of carbon 

emissions is attributable to 

generating electricity for 

our buildings. 



Source: https://hkust.edu.hk/news/research-and-innovation/hkust-collaborative-research-predicts-hot-nights-increase-50-2040s

Annual total number of Hot Nights since 1884 at HKO
Daily mean Temperature >= 28oC

Hot nights up to 48 days in 2040/49 

from 32 in 2011/20.

IAQ issue doesn’t stand alone
Climate Change burden on Hong Kong

Hot nights in Hong Kong in 2040/49

https://hkust.edu.hk/news/research-and-innovation/hkust-collaborative-research-predicts-hot-nights-increase-50-2040s


IAQ issue doesn’t stand alone
Role of building in Carbon Neutrality roadmap



IAQ issue doesn’t stand alone
SARS and COVID memory | importance of building ventilation



Rethinking of the Metrics for Indoor Environment

Indicator Parameter
Building 

Management System
Target

Indoor Air 

Quality

PM2.5, PM10

CO, NO2, O3, 

TVOC

Building Ventilation and 

Air Purification System

Continuous monitoring for 

next generation IAQ 

management and green 

building

Ventilation CO2

Pressure, 

Flow Speed

Building Ventilation 

System

Energy Saving

Environment Temperature, 

Relative Humidity

Building A/C System Human Conform 

Human 

Activities

Light, Noise Building Lighting System AI and Smart City



Example of Smart IAQ in HKUST campus

Rethinking of the Metrics for Indoor Environment



Example of Smart IAQ in HKUST campus

● Fresh air damper (FAD) is opened when air-con is ON. 
Function         : To lower indoor CO2

Consequence : Energy waste

● Open when needed (CO2 >800 ppm)
● Close the FAD during low occupancy

One year of tests in HKUST campus buildings

Rethinking of the Metrics for Indoor Environment



Rethinking of the Metrics for Indoor Environment
Future for building HVAC and indoor air quality

● Indoor/Outdoor coordination 
systems can help improve 
IAQ without additional 
energy consumption.



Rethinking of the Metrics for Indoor Environment
Co-benefits of energy consumption and indoor environment

Retrofitting existing buildings are 

possible solution.



Rethinking of the Metrics for Indoor Environment
IAQ matters beyond energy and air quality



● IAQ issue goes beyond indoor environment itself.

● Significant role of IAQ in energy sustainability for 

the city’s future and carbon neutrality target

● Technological solutions are required for co-

benefits of different factors.

Summary
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