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

90% of total electricity - 50+ e
consumption for buildings padings over, i
S + o
e air-conditioners, lifts, 8,000, 42,000+ 1
lighting, and various ot o priate soctor = 270+

buildings over
150 m (492 ft)

electrical appliances

60%+ of carbon
emissions is attributable to
generating electricity for
our buildings.




IAQ issue doesn’t stand alone Annual total number of Hot Nights since 1334 at HKO
Climate Change burden on Hong Kong
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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

2 Hong Kong’s Roadmap to
Carbon Neutrality
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IAQ issue doesn’t stand alone
SARS and COVID memory | importance of building ventilation

Poor Ventilation In Restaurants And Buses: A -
Major Factor In COVID-19 Transmission, Says Hong Kong deCIares a state Of emergency in
fongRongStudy @@ @ e response to five confirmed coronavirus cases
s )@@ © Globally, the number of confirmed coronavirus cases has risen to 1,354.

Source: Vox, 25+ 2020

A new study by researchers at the

Coronavirus: Hong Kong to limit public gatherings
to four and shut cinemas, gyms and other social
spots as cases jump by 65

University of Hong Kong (HKU) has
documented how poor building ventilation
plays a role in indoor transmission of
Covid-19. The study looked at the air flow
and infection dynamics from three

important Covid-19 outbreaks in China and

+ Tough new measures aimed at enforcing social distancing as the city records its

More droplet particles may remain airborne and |a rgeSt d a | |y I'I Se |n | nfeCUon s
travel further in poorly ventilated spaces Source: South China Mo"ﬂng Posl, 27 March 2020

Japan, concluding that spread of the virus

was “definitely favored by poor air

ventilation”,

Aerodynamic analysis of SARS-CoV-2 in two Wuhan
hospitals

Yuan Liu, Zhi Ning &2, Yu Chen &2, Ming Guo, Yingle Liu, Nirmal Kumar Gali, Li Sun, Yusen Duan,

Jing Cai, Dane Westerdahl, Xinjin Liu, Ke Xu, Kin-fai Ho £, Haidong Kan &, Qingyan Fu &= & Ke Lan

Nature 582, 557-560 (2020) | Cite this article

332k Accesses |1181 Citations | 3663 Altmetric | Metrics




Rethinking of the Metrics for Indoor Environment

Indicator Parameter

Indoor Air PM, s, PM,
Quality CO, NO,, O,
TVOC

Ventilation CO,
Pressure,
Flow Speed

Environment | Temperature,
Relative Humidity

Human Light, Noise
Activities

Building
Management System

Building Ventilation and
Air Purification System

Building Ventilation
System

Building A/C System

Building Lighting System

Target

Continuous monitoring for
next generation IAQ
management and green
building

Energy Saving

Human Conform

Al and Smart City



Rethinking of the Metrics for Indoor Environment
Example of Smart IAQ in HKUST campus
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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 CO,
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> One year of tests in HKUST campus buildings
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Rethinking of the Metrics for Indoor Environment
Future for building HVAC and indoor air quality

OUTDOORS

e Indoor/Outdoor Coordlnauon\ﬂeasured ofices
systems can help improve . . &3 &
IAQ without additional
energy consumption.
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Energy Consumption (KWh)

Rethinking of the Metrics for Indoor Environment
Co-benefits of energy consumption and indoor environment
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Contents lists available at ScienceDirect

Energy & Buildings

journal homepage: www.elsevier.com/locate/enbuild

BUILDINGS

Energy consumption, indoor thermal comfort and air quality in a
commercial office with retrofitted heat, ventilation and air
conditioning (HVAC) system

Wen Wei Che?", Chi Yan Tso¢ Li Sun?, Danny Y.K. Ip¢, Harry Lee’, Christopher Y.H. Chaog,
Alexis K.H. Lau®d
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Retrofitting existing buildings are
possible solution.
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Rethinking of the Metrics for Indoor Environment
IAQ matters beyond energy and air quality
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Summary

« 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.
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