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Living and working in a busy metropolis like Hong Kong, we normally spend 80% to 90%
of our time indoors. To make our indoor environment more comfortable and less extreme
than the outdoor environment, we need to use air-conditioning. For example, we warm the
indoor air during the cold season, and cool the indoor air during the hot season.

However, many new buildings are now being designed as closed systems, in order to be
more energy saving. Only a small portion of

air in circulation is fresh air introduced from
outside. It is precisely because of this lack

of natural ventilation, that the growing
quantity and diversity of synthetic
materials and chemicals used in
interior decoration is contributing to an
increased level of indoor pollution.
People whose occupation requires them
to stay indoors (in offices, godowns,
schools, hospitals, restaurants, shopping

malls,  cinemas, and homes under
renovation) for extended periods, are thus

subject to increasing health hazards.
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Impact of Indoor Air Quality on Health
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Polluted indoor environments can lead to discomfort, such as headaches, eye irritation,
breathing difficulties, skin allergies, fatigue, vomiting, and a series of acute or chronic
symptoms and diseases.
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Major pollutants from power plants, transport vehicles and industrial production
include:
. �� !"#�� !"��#!$%&'(�)#!*+,-./0123

Carbon monoxide, sulphur dioxide, nitrogen oxides, volatile organic compounds,
polycyclic aromatic hydrocarbons and suspended particulates.

✦ �� !"#$
Natural pollutants include:
. �� !" #$%&'( )� *(+,-./

Dust, sand, sea salt particles, pollen, spores and micro-organisms.
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Radon emission mainly from building materials made of granite.

✦ �� !"#$%&'(#$)*+,-.�/0
Radioactive materials used in physics or medical laboratories.

✦ �� !"#$%&'()*+,-./0
Leakage of improperly stored radioactive waste.
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Common Indoor Air Pollutants
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Carbon dioxide exhaled by employees is a major pollutant. A high concentration of
carbon dioxide means there is insufficient fresh air.
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This is usually caused by:
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improper partitioning leading to
poor ventilation

. �� !"#$%
over-congestion of working area

. �� !"#$
inability to open windows
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poor maintenance or improper use
of ventilation system resulting in low
air replacement rate

. �� !"#$%&'
inadequate supply of fresh air
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If the concentration of carbon dioxide frequently exceeds 1,000 ppm, there is a need
for the inspection, maintenance, repair and improvement of the ventilation system.
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A high concentration of carbon dioxide means
the supply of fresh air is inadequate. This,
combined with other air pollutants (such as body
odours), makes the atmosphere stuffy and we may
feel drowsy or even sick.
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If possible, open windows to increase ventilation; if
air-conditioners are used, maintain good ventilation with a
sufficient supply of fresh air.

OK �� !"#$%&'()
Ensure that fresh air inlets are located well away from sources
of pollution.
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Avoid unnecessary partitioning of the premises.
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Avoid staying in congested indoor public areas for extended periods.
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Improve the ventilation system, and increase the rate of air replacement and the supply
of fresh air.
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Biological contaminants include bacteria, fungi,
viruses and dust mites, all of which can trigger allergies.
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Bacteria easily spread through human, soil, plant and
animal residues.
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Warm and humid places easily breed
micro-organisms.
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Poorly maintained cooling
towers can easily breed
bacteria.
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Dust mites are microscopic insects usually living in humid
and warm places such as carpets and woollen materials.
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Poorly maintained ventilation systems can be breeding
grounds for fungi and other biological contaminants.
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The concentration of indoor
carbon dioxide must be regularly
measured to assess the adequacy
of the ventilation.
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Biological contaminants grow faster when:
. �� !"

there is insufficient ventilation;
. �� !"#$

it is warm and humid; or
. �� !"#$%&'()*+,'-

there is an accumulation of dust in the filters
and ducts of the air-conditioning or ventilation
system.
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Some biological contaminants trigger allergic
reactions, including hypersensitivity pneumonitis,
allergic rhinitis, and some types of asthma. Some
fungi may also release disease-causing
toxins. Symptoms of health problems caused by
biological contaminants include sneezing,
watery eyes, coughing, shortness of breath,
dizziness, lethargy, fever and digestive problems.
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Keep the indoor environment clean. Regular cleaning helps to reduce dust mites and
other sources of allergies.
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Maintain good ventilation and try to keep the indoor air clean and dry. Eliminate sources
of water or humidity (such as leaking taps in the lavatory) which may cause the breeding
of fungi. Keep the indoor relative humidity below 60%.

�� !"#$%&'()*+,-./-
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Dirty carpets and furniture covers also act as
breeding grounds for bacteria, fungi and fleas.

�� !�"
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Fungi and bacteria can grow in dirty air ducts
and spread via air currents.
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Wherever possible, dismantle and dispose
contaminated materials such as mouldy
ceilings, tiles and carpets, or use a diluted
bleaching agent to wash surfaces
contaminated by fungi.

QK �� !"#$%&'()*+,-
�� !"#$%&'()*+,-
�� !
Use efficient dust filters to reduce
suspended particulates and spores of
fungi from entering the ventilation
system, and wash the dust filters regularly.

RK �� !"#$%&'()*+,-".
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Regularly inspect, maintain and clean the ventilation
system, including the fan, dust filter, temperature control
unit, ventilation ducts and louvres, and implement
effective antiseptic measures to prevent the breeding of
biological contaminants.
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Radon is a colourless, tasteless and odourless radioactive gas.

✦ �� !"#$%&'()*+&,-./0$123456789%:;%(<

�� !"#$%&'()*+,"�-.� /%01/234

It is mainly emitted from soil, rock or building materials such as concrete made with
granite. It can enter the basement, ground-level floors or higher floors via the walls,
floors, or cracks on the ground.

✦ �� !"#$%&'()*+,-./

Poorly ventilated buildings can trap and accumulate radon.
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Regular cleaning and sterilisation of the
ventilation system can effectively
control the growth of micro-organisms.
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When radon is inhaled into the lungs, it can
accumulate and give off radiation. People so
affected run a higher risk of lung cancer.
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For the same amount of radon inhaled, a smoker
is three times more likely to have lung cancer than
a non-smoker.
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The cement used in Hong Kong's construction industry usually contains granite. Hence,
it is likely that the buildings have high concentrations of radon. If its density exceeds
the World Health Organisation's reference values of 200 Bq per cubic metre,
measures should be taken to reduce the level of radon.
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Fresh air will disperse radon in the
building.
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Open your windows more often if your accommodation
is naturally ventilated.

OK �� !" #$%&'()*+,-."/0
Set the fresh air intake and exhaust properly if you have
air conditioners or ventilation systems.

PK �� !"#$"%&' ()*+,"-$./0
Fill in cracks on the floors or walls of basements or
above-ground units.

QK �� !"#�$%&'()*+,-./01
Apply a less permeable wall covering such as wall paper.
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Radon is mainly emitted from
building materials made of granite.
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Indoor formaldehyde emissions mainly
come from the furniture made of wood
products with adhesive or coating material.
It is also produced by cigarette smoking as well
as combustion sources (such as gas appliances, and
kerosene heaters), and can also found in other
interior furnishing-related items (such as foam
insulation, adhesives, fabrics, carpets, etc.).
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Ventilate indoor areas regularly and thoroughly.

OK �� !"#$%&'(%)*(+,-.sl`ë=�� !"#$%&'()*+,
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When using paints, adhesives, cleaning agents and other products containing VOCs
indoors, the windows should be opened with the ventilation system operates.
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Decoration and pest control work should take place during weekends or holidays, when
the building is less occupied. Upon completion of work, ventilate the affected area with
fresh air to dilute emissions.

QK �� !"#$%sl`ë=�� !"#$%&'()*+,-�./0123
Wherever possible, products with a low VOC content should be used. The
manufacturers should be asked to provide information about the levels of VOC emitted
by their products.
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If employees' clothing has just been dry-cleaned, make sure they are thoroughly dried
before use.
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Laminated-wood furniture is one of the
main sources of formaldehyde.
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Avoid placing building materials, indoor decorations
or other formaldehyde emitting products (especially
laminated-wood products made with urea-formalde-
hyde resins) inside the building.

OK ���� !"�� !"#$%&'() *+,
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Choose laminate-finish pressed-wood products to reduce the possibility of formaldehyde
emission from the wooden materials. Suitable formaldehyde barrier coating materials
include polyurethane varnish, oil-based alkyd resin paint and thick vinyl film.

PK �� !"#$%&'()*+,-./0'1)23456789:;<
New furniture should preferably be aired for at least several days or weeks before they
are brought indoors.

QK �� !"#$%&'()*+,-.
Wherever possible, open windows as long as possible to reduce the accumulation of
formaldehyde.
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On hot and humid days, the emission of
formaldehyde from wooden furniture will be
higher. Turning on the air-conditioner will
lower the indoor temperature and humidity,
and reduce the level of formaldehyde.
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Concentrated formaldehyde can produce a pungent odour and is highly irritating to
the eyes and respiratory tract.
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Even brief contact can cause temporary burning or itching of eyes and nose, or a sore
or burning throat.

✦ �� !"#$%&'()*+,-./01+"23456

The American Conference of Governmental Industrial Hygienists (ACGIH) has
classified formaldehyde as a suspected human carcinogen.
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Strengthen estate management rules - allow smoking only in independent rooms and
designated smoking areas with independent ventilation systems.

OK �� !"#$%&'(#)*
Never allow smoke to spread into non-smoking areas.

PK �� !"#$%&'(
Advocate and implement a non-smoking policy.
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Not only is smoke unpleasant, it can also cause
short-term and long-term health problems,
including eye irritations, cough, headaches,
coronary and respiratory problems.
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ETS is a mixture of the smoke given off by the burning end of a cigarette, pipe, or
cigar, and the smoke exhaled by the smoker.
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More than 4,000 different gaseous and particulate substances are emitted in ETS.
Many of these are strong irritants and at least 40 are known to cause cancer in
humans or animals.

✦ �� !"#$%&'()*+,-.�/012��345

While smoking is hazardous to the health of smokers,
ETS also affects non-smokers in the following ways:
. �� !"#$%&

Irritation to the eyes, nose and throat ;
. �� !"#$%&'()*+

Increased risk of lung cancer and heart
disease ;

. �� !"#$%&'()*+,-./-
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The respiratory system is easily susceptible
to various infections, including coughing,
wheezing, sputum production and impaired
lung functions.
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Natural ventilation (by opening the windows), coupled with fans, will provide an
adequate supply of fresh air.

✦ �� !"#$%&'()*+,-#./01(234

The drawback of natural ventilation is affected by
the surrounding noise disturbance and heat from
outside during the summer.

✦ �� !"#$%&'()*+&,'-
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This is suitable only for controlling a low
heat load and very low emission of less
toxic contaminants.

✦ �� !"#$%&'()*%&+,-
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Premises relying entirely on natural ventilation
should have windows or other openings of at least 5%
to 10% of the floor area to obtain adequate ventilation in
the summer.
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Propeller fans extract contaminated air out of a building, thus lowering the air
pressure inside the building and drawing fresh air from outside into the building
through openings.
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Understanding Your Ventilation System
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Wherever possible, generate cross
ventilation to let sufficient fresh air into
the building.
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The ventilation system usually consists of a
fan, a cooling/heating unit and a ducting system.

. �� !"#$%&'()*+,-./012345
The system distributes filtered and temperature-conditioned air to the required
locations in the building.

✦ �� !"#$% !&'()*+,-./0123456789

Diluted ventilation PLUS natural ventilation are suitable for the control of heat load
and moderate emissions of gases and vapours of low toxicity.
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Proper maintenance can reduce the harmful effects of indoor air pollutants on the
occupants. A competent ventilation maintenance agency should be employed to carry
out regular inspection, cleaning, testing and maintenance.
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Dust filters, fans, cooling coil and ventilation ducts should be regularly cleaned or
changed.

. �� !"#$%&'()*+,-./0123456789:
Inspect and clean regularly all components of the ventilation system for cleanliness
and avoid possible growth of micro-organisms.

. �� !"#$%&'()*+,-./0123456789:;<=>
The performance of the ventilation system should be regularly assessed to make sure
it is up to the designed specification, and appropriate adjustments should be made
and repairs undertaken when necessary.

. �� !"#"$%&'()*+,-./&012345647�89:;&'
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If a water-chilled cooling tower is used, regular cleaning and sterilisation should
be carried out to prevent the growth of micro-organisms. If possible, wind-chilled
cooling towers should be used.

�� !"#$%&'()*
Ventilation ducts should be
regularly cleaned and sterilised.
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The dust filters, fans and
cooling coils should be
frequently washed.

�� !"#$%&'(
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High efficiency air  filters
should be used and
frequently changed.

�� !"#$#%&'()!*#$#
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Wind-chilled cooling towers should be used
instead of water-chilled cooling towers.

�� !"#$%&'
The cooling tower should be
regularly cleaned and sterilised.




