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Leading risks for global mortality

BmE High blood pressure 1 |
IR smoking 2 |
ZER M i High fasting plasma glucose 3 |
RER¥ High body-massindex 4 |
SIEEE High total cholesterol 5 [
ESNERISE  Ambient particulate matter 6 [N
Alchoholuse 7 _ 19 December 2022 ;
BERZERSR Household air pollution & [N i ‘E World Health
Impaired kidney function 9 [N Key facts =T Organlzatlﬂn
Low whole grains 10 |G
Low fruit 11 _ ¢ Air pollution is one of the greatest environmental risk to health. By reducing air pollution levels,
High sodium 12 _ countries can reduce the burden of disease from stroke, heart disease, lung cancer, and both chronic
Low nuts and seeds 13 _ and acute respiratory diseases, including asthma.
Low birth WElght & short gestation 14 _ ¢ In 2019, 99% of the world’s population was living in places where the WHO air quality guidelines
levels were not met.
Low omega-3 15 _ ¢ The combined effects of ambient air pollution and household air pollution are associated with 6.7
Low vegetables 16 _ million premature deaths annually.
Low physical activity 17 _ + Ambient (outdoor) air pollution is estimated to have caused 4.2 million premature deaths worldwide
in 2019.
OCCUpational paniCUIates 30 - e Some 89% of those premature deaths occurred in low- and middle-income countries, and the
Occupationnl injury 32 - greatest number in the WHO South-East Asia and Western Pacific Regions.
RAsH Ozone 33 |}
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Environment and Sustainability @HKUST

Personalised Realtime Air-quality Informatics System for Exposure for Hong Kong (PRAISE-

HK) < 25 May 2023 >

Last tracked: 2023-05-25 23:59 (Alexis S22 Ultra e513)
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First mobile app to analyze for users their
personalized air exposure budget throughout their
day, to alert them of upcoming pollution episodes,
to advise what they can do to reduce exposure

health risks.

Won the Gold Award in

the Public Sector and Social Innovation category of
the Asia Smart App Award 2022/23
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My Air Exposure Risks by Different Micro-Environments
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TAL Retrofit Project information

Central Primary Air Handling Unit (PAHU)

West Wing
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Heater/dehumidifier —

Office area

Split Primary Air Handling Unit (PAHU)
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* Retrofit measures:

(1) Atwo-stage filtration system for
particles

(2) Specially designed cooling coils
to dehumidify the fresh air

(3) Adding a split PAHU on 5/F for
enhanced ventilation

(4) Building management system
(BMS) to monitor and control
ventilation and air conditioning

(5) Maintain positive pressure



Energy saving
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Energy & Buildings 201 (2019) 202-215

Contents lists available at ScienceDirect

and IS

Energy & Buildings

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

Energy consumption, indoor thermal comfort and air quality in a
commercial office with retrofitted heat, ventilation and air
conditioning (HVAC) system
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Beyond Criteria Pollutants
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Inhalation cancer risks (per million population)

Inhalation cancer risks: 2000-2020
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Inhalation cancer risks
= ConcentrationXUnit risk factor

e Control of diesel PM
resulted in significantly
lower cancer risks

e ~500 additional cancer
cases per million
population in recent
years

* VOCs have growing
importance

Wong et al. (2023)




PRAISE €= Sustainable and healthy indoor Environment

NZ Heat, Ventilation, Air Conditioning (HVAC) Retrofit
% Two-stage o

s i i : ensor-based buildin

%l Energy filtration  * variable flow management system ’

% Fresh Air — W 0
NZ: N

Dehumidification

p—4

Energy usage: 50%

Thermal comfort : ASHRAE A_'e
Air quality (PM,CO,NO,,05;): WHOJ
Coherent thlnkmg

Collaboration

Co-benefits
Buildings to improve outdoor air 1!

Environment

People

© IENV, HKUST




Air Quality Management

H Before Clean Air Act (1970)
— Source control — Maximum Achievable Control Technology (MACT)

B Clean Air Act Amendment (1970)
— National Ambient Air Quality Standards

— Concentration management of criteria pollutants

B Clean Air Act Amendment (1990)
— 189 species of air toxics - MACT

Source i
Concentration
Exposure and health
Control Management B

risk Management
Pre-1970 1970- ‘ Present |

WHO Air Quality Guidelines (2005)
Hong Kong Air Quality Objectives (2013)

Pollutants

Averaging
time

WHO AQGs
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All units are pg/m3
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