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Introduction



In a changing environment

IAQ is one of the most integral & essential components of wellness.

What constitutes an acceptable Indoor Air Environment?

Just how important is it?

To whom?

How can we tell whether the indoor environment is up to standard?

What Standards? …& will they keep us safe?

Let’s get back to basics - What are we trying to achieve?



Science & Research



Purpose

• Office block

• School

• Hospital

• Food manufacturing

• Data centre

Every building was built with a purpose in mind.

The formula for success in terms of IAQ is different for each.

– Comfort, mental alertness,  health

– Comfort, learning ability, memory/recall

– Comfort, cleanliness, infection control

– Cleanliness, humidity control

– Stable temperature and humidity,
cleanliness



Human occupation of buildings

People typically spend between 70-90% of their time indoors:

• At home

• At school or at work

• Shopping, eating out, at attractions

Infants, the elderly & chronic patients can spend almost all of their time indoors



Effect of IAQ on Human health

Poor IAQ can impact people on two levels:

1. Nuisance and discomfort – typically hot / cold / draft complaints

2. Ill Health – Feeling stuffy, headaches, fatigue, skin / eye irritations, 
respiratory difficulties etc

These can lead to:

• Sick Building Syndrome

• Building Related Illnesses



Poor IAQ & Sick Building Syndrome

SBS Typically presents as temporary symptoms such as:

• Runny nose, eye irritations, dizziness, skin irritations etc

• Symptoms subside after you leave the building

Symptoms appear to relate to a particular building

Typically the exact cause is vague or unclear so cannot be clearly defined.



Poor IAQ & Building Related Illness 

BRI caused by a specific indoor air contaminant or pollutant.

Symptoms / severity depends on:

• Inhaled dose of pollutant

• Individuals susceptibility

• Virulence or severity of contaminant

Symptoms persist after affected persons leave the building



Poor IAQ & How we think

Consider skills that occur naturally in our brains (Cognitive abilities)

1. Attention – Ability to focus for a sustained period

2. Memory –Short and long term recall of information

3. Logic and Reasoning – Problem solving, ideas, creativity, brainstorming

4. Auditory and Visual Processing – Understanding speech & writing



Poor IAQ and Cognitive Abilities

Now consider the effects of poor IAQ on these cognitive abilities.

1. Reduced attention span

2. Reduced memory function

3. Impairs logic and reasoning, so judgement and decision making ability suffer

4. Reduces auditory / listening ability, as well as reducing clarity of speech

5. Impairs visual processing, so reduces comprehension from reading

Imagine how that plays out at work or in the classroom?

What are the short and long term costs?



Building lifecycle costs and poor IAQ
Consider poor IAQ with respect to a buildings lifecycle costs

2% Costs  =  Initial Construction

6% Costs  =  Operational and Energy Costs

92% Costs  =  Occupancy costs (Including staff costs, staff efficiency etc)

Therefore poor IAQ impacts the building for 92% of its life!

Poor IAQ yields:

2-16% decrease in productivity in commercial office buildings

20% lower test performance in schools

Delayed discharges from hospitals
Source – ASHRAE publication May 2015 (https://vdocument.in/gordon-holness-handout.html?page=1)



The Current 
Conversation



Current Standards

The current conversation is driven by outdated (Minimum) standards:

• NZS4303:1990 – Ventilation for acceptable indoor air quality

• AS 1668.2-2002 – The use of ventilation and air-conditioning in buildings. Part 2 
Ventilation design for indoor air contaminant control

The basis of both standards is to prescribe minimum rates of outside air ventilation 
to provide acceptable levels of indoor air quality.

Typical guideline is 10 l/s/pp.

The assumption is that this will create an acceptable indoor
air environment, but it is rarely verified in the real world.



IAQ Measurements

Key assumption underpinning existing standards:

• By delivering the prescribed rate of outside air into a building (based on full 
occupancy) everything will be fine…

There are many other factors to consider – not least being the actual building 
occupancy rate as it varies throughout the day (Hybrid working)

During periods of lower occupancy, buildings may be over-ventilated, increasing 
running costs unnecessarily

During periods of higher occupancy, buildings may be under
ventilated, reducing the IAQ below acceptable standards.



Current Best Practice

A relatively current refinement on the prescribed ‘set and hope’ methodology 
centres around ‘Demand Controlled Ventilation’

Typically CO2 (Carbon Dioxide from human respiration) is measured in one or more 
locations throughout the building

Increasing CO2 is used as a surrogate for Oxygen depletion, as oxygen is difficult and 
expensive to measure

As CO2 levels increase, additional outside air is introduced into the building

The effectiveness of this strategy hinges on delivering the additional outside air to 
the spaces where it is most needed.

Typical examples include meeting rooms, breakout rooms,
function spaces etc.



The New Conversation



What does ‘Great’ IAQ look like?

Is there a better approach?

How do we know we have achieved great IAQ?

How do we reassure building occupants that they are in a safe and healthy 
environment?

1. We need to measure the most influential parameters indicating IAQ

2. We need to make system adjustments or operational changes in response to 
those parameters

3. We need to demonstrate (Dashboard) our results
and work towards smarter targets



What do we need to measure? (Comfort)

Achieving Comfort:

• Dry bulb Temperature oC – The basic measure of comfort. Only ever correct at the point 
of measurement

• Relative humidity – Most air conditioned buildings have low & uncontrolled %rH

• Draft – The most common complaint received from office buildings

• Mean Radiant Temperature – Has a significant impact on comfort. It’s what our bodies 
‘feel’

• Daylighting – Important for a general feeling of wellbeing
& a key connection to nature



Comfort

Scoring Comfort Today:

• Dry bulb Temperature oC – Consistently achieved ☺

• Relative humidity %rH – Only measured when specific need demands it 

• Draft – never measured in the field 

• Mean Radiant Temperature – never measured in the field 

• Daylighting – rarely measured (only if intelligent lighting controls installed) 

• Score between 1/5 ~ 2/5 (20% - 40%)



What do we need to measure? (Health)
Achieving Health:

• CO2 – An indication of real-time building occupancy
Target Max 800 PPM. Not uncommon to see readings of between
1,000 – 2,000 PPM in meeting rooms or schools. Productivity / learning ability is 
severely impaired.

• TVOC’s – Total Volatile Organic Compounds – Emitted as gases from building 
products: Compressed sheet, carpets, some paints etc. (PPM)

• Particulate matter & Bioaerosols.
Two levels of measurement PM10 & PM2.5 depicting
diameter of aerosol in micrometres. PM2.5 recommended
by US EPA (Environmental Protection Agency)

• CO – Carbon Monoxide within carparks



What do we need to measure? (Health)
Achieving Health:

• Note: Particulate matter can encapsulate dust,  pollen, droplets, mould spores, 
pathogens etc., so can contribute to allergies, asthma & the spread of bacteria 
and virus infections

• Air and surface swabs – Primarily to assess the presence of mould spores on 
surfaces and in the air

• Radon – Not an issue within NZ (Available on sone devices)
(Radioactive substance resulting from the breakdown of traces of naturally occurring Uranium in the 
ground).



Health

Scoring Health Today:

• CO2 – In most new builds, rarely retrofitted to existing buildings 

• TVOC’s – Often used instead of CO2 rather than as well as 

• Particulate matter & Bioaerosols – rarely measured in the field 

• Carbon Monoxide – Mandated by code ☺

• Air and surface swabs – rarely measured in the field 

• Radon – Not an issue for NZ 

• Score  2.5/6 (42%)



Summary

A lack of measurements and reporting
is contributing to poor results in terms
of comfort, health and wellbeing within
our buildings.



Opposing forces

Occupant Health Energy / Carbon



Energy vs. Health

Energy Consumption and Occupant Health sit at opposite ends of the spectrum

• Low energy consumption relies on (among other things) minimising outside air when 
it is not suitable i.e. in mid-winter and mid-summer

• Building Health benefits from maximising the use of outside air for ventilation 
purposes.

• Controls can be programmed for either an ‘Energy Bias’ or a ‘Health Bias’ depending 
on the prevailing environment



Energy vs. Health



Certification



Process
To improve IAQ in a scalable way, we need to change in the way we think.

The steps are simple:

1. Measure what we are trying to manage

2. Automate responses to the data received in real-time (typically via the Building 
Management System where possible)

3. Record the results

4. Publicly display the results

The best way to display the results is via a recognised
measurement and certification system



Prioritise

• Over the past decade, Green building standards have made significant progress

• However, in many countries (including NZ) strategies to enhance human health in 
buildings have not advanced at the same pace.

• The recognition of the mantra

“For people, for Business, or Better”

is now on the radar with many organisations who recognise the need to put:

• People as their first priority

• Within a Business focussed framework

• To achieve Better global outcomes for our future generations.



Educate
The Environmental Protection Department in Hong 
Kong introduced their voluntary IAQ Certification 
Scheme in Yr. 2000. The scheme was updated in 
2019.

Their approach is inclusive and is aiming to educate 
from an early age with an interactive  kid friendly 
version available.

We suggest Facility Managers start here ☺

Resources – IAQ for Kids – IAQ Information Centre

https://www.iaq.gov.hk/en/resources-iaq-for-kids/


Certify
There are various building health and wellbeing certification programmes within the US 
who have made their platforms available internationally.

An example is the WELL Certification programme run by the 
International WELL Building Institute.

The programme uses WELL Accredited Professionals to advocate for certification.

Refer:   https://www.wellcertified.com/

https://www.wellcertified.com/


Q & A – Keep thinking

Poor IAQ is an invisible force that robs health and productivity.

How do we get this subject on the table and engage tenants and landlords?

How do we make IAQ measurements and proactive improvements standard practice? 
Part of Continuous Commissioning?

How do we keep costs under control, while managing risk?

What are the benefits for the tenant and the building owner?

What other tools might we need?

How do we integrate smarter thinking into the BMS?

Now’s the time to stop and think.
It could very well become your competitive advantage.



Q & A – Time permitting

Are some system types more suited to better IAQ than others?

What about air treatment?

• Filtration

• UV-C

• Do we need to compromise comfort in order to maximise IAQ?

• Will high IAQ levels increase energy consumption?

• What controls strategies can we implement today?

• Air mixing and dilution principles
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