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About AIRAH
Formed in 1920, AIRAH has a distinguished 
history of representing industry practitioners 
who are of fundamental, and increasing, 
importance to the comfort, health and safety of 
the community.

A not-for-profit, AIRAH is recognised by 
government and industry bodies for its expertise 
across a wide range of issues in the area of 
engineering services for the built environment.

As the leading specialist membership 
association for heating, ventilation, air 
conditioning and refrigeration (HVAC&R) 
professionals, AIRAH represents more than 
10,000 professionals across Australia.

Through continuing professional development, 
accreditation programs and a wide range of 
technical publications, the Institute has earned a 
reputation for developing the competence and 
skills of industry practitioners so that they can 
better meet society’s evolving health, safety and 
environmental demands.

AIRAH encourages world’s best practice within 
the industry.

AIRAH’s longevity stems from its strong links 
with like-minded organisations around the world 
and the successful delivery of key member 
benefits, including representation, dissemination 
of technical information, networking, member 
recognition, and education and training.

Disclaimer
The information or advice contained in this document is intended for use only by persons who have had adequate technical training in the field 
to which the Checklist  relates. The  document  has  been  compiled  as  an  aid  only, and  the  information  or  advice  should  be  verified  
before  it  is  put  to  use  by  any  person. Reasonable efforts have been taken to ensure that the information or advice is accurate, reliable and 
accords with current standards as at the date of publication.

To the maximum extent permitted by law, the Australian Institute of Refrigeration Air Conditioning and Heating Ltd., its officers, employees and 
agents (a)  disclaim all responsibility and all liability (including  without  limitation, liability in negligence) for all expenses, losses, damages and 
costs, whether direct,  indirect, consequential or special you might incur as a result of the information in this publication being inaccurate or 
incomplete in any way, and for any reason; and (b) exclude any warranty, condition, guarantee, description or representation in relation to this 
publication, whether express or implied.

In all cases, the user should also establish the accuracy, currency and applicability of the information or advice in relation to any specific 
circumstances and must rely on his or her professional judgement at all times.

 ©AIRAH First edition published 2021

Intent
This document is one of a series of documents 
prepared to assist building designers, mechanical 
engineering designers, equipment manufacturers, 
installers, facilities managers, maintenance 
engineers and service providers with improving the 
resilience of their buildings and assets. This checklist 
seeks to set down knowledge of current practice 
regarding the resilience of HVAC&R systems and 
components. The document will also be of use to 
all those engaged in the energy-efficient planning, 
design, construction, operation, servicing and 
management of buildings and HVAC&R systems.

Review and revision
In order to assist the preparation of new manuals, 
and particularly to assist with the periodic review 
and revision of manuals already issued, users are 
encouraged to make known their experience in 
using the Checklist and to notify AIRAH of any 
additional information they can provide or to which 
reference can be made. This information should be 
forwarded to the AIRAH national office.
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In the lead-up to the publication of this, the 
inaugural edition of the AIRAH Resilience 
Checklist, tremendous hopes were being placed 
on the major governments of the world – which is 
to say, most of the world’s biggest carbon emitters 
– at COP26.

At the crucial climate summit held in Glasgow 
in 2021, nations were asked to make significant 
commitments to slow down climate change and 
keep global warming to 1.5°C.

The consequences of not acting, or not acting 
sufficiently, have been much discussed. Already 
we’ve seen and experienced our world’s climate 
alter dramatically since comprehensive records 
began in 1870 in most countries.

Extreme weather events such as deluges, 
extreme-heat days, bushfires, tornadoes and other 
volatile phenomena are becoming more frequent.

There is no doubt, the Intergovernmental Panel 
on Climate Change (IPCC) says, that this is due to 
climate change. The evidence is as irrefutable as it 
concerning.

Nineteen of the world’s warmest years on record 
have occurred since 2000. Indeed, temperature 
records are now bested with alarming regularity. 
July 2021, for instance, was the world’s hottest 
month on record. Likewise, the northern summer 
in which it occurred was the hottest northern 
summer on record.

In its most recent report, the IPCC explained that 
many of the climate impacts from our warming 
planet are locked in for decades, if not centuries, 
regardless of what happens as a result of COP26.

This means we must learn to accommodate and 
adjust to the altered and altering climate in which 
we live – however defeatist that might sound.

We must, in other words, learn to be more 
resilient. The corollary of this is that our built 
environment and the systems on which it relies, 
such as heating, ventilation, air conditioning 
and refrigeration (HVAC&R) must also be more 
resilient.

Within the built environment, HVAC&R has a 
leading role to play. In fact, it uses a quarter 
of all generated electricity in Australia and is 
responsible for almost 12 per cent of total national 
emissions.

It is fundamental in our cold chains, our comfort 
and productivity, and ultimately, our health.

So just as there’s an essential link between 
HVAC&R and the built environment, so there is 
between HVAC&R and resilience.

Hence, the AIRAH HVAC&R Resilience Checklist.

HVAC&R, Resilience and The AIRAH Resilience Checklist 
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The 2021 IPCC climate change report[1]

highlighted that Australia will be exposed 
to even more heat waves, cold snaps 
and fl oods. Coupled with the risk of 
infrastructure and utilities failure, potential 
terrorist or cyber attacks, these acute shocks 
and chronic stresses can have a signifi cant 
impact on our lives and our livelihoods. 

A key cornerstone to AIRAH’s advocacy is 
HVAC&R resilience. As a critical enabler 
of the Australian economy, the HVAC&R 
industry has both direct and indirect roles to 
play in safeguarding the built environment 
and its occupants. 

The resilience of Australian buildings, the 
refrigerated cold chain, IT infrastructure, 
health services, manufacturing facilities, 
and processing sectors all depend on the 
resilience of the HVAC&R systems that 
support them. 

The Australian Business Roundtable for 
Disaster Resilience and Safer Communities 
expects that the cost of natural disasters 
will increase from $9 billion to $33 billion         
by 2050[2]. 

Resilience in the built 
environment

Within the built environment, HVAC&R has a 
leading role to play. In fact, it uses a quarter 
of all generated electricity in Australia and 
is responsible for almost 12 per cent of total 
national emissions[3]. By adopting these 
resilience principles, a direct outcome is 
an improvement in the energy effi ciency of 
buildings, which in turn provide both short 
and longer-term economic benefi ts.

The AIRAH Resilience Special Technical 
Group (STG) has developed this checklist 
through research and consultation with 
industry to encourage a greater focus on 
resilience in the built environment.

At a minimum, more resilient buildings 
would:

• Support industry step change towards 
net-zero buildings

• Incorporate strategies to reduce the load 
for air conditioning, which in turn, reduce 
emissions and running costs

• Reduce whole-of-life costs by improving 
the performance, energy effi ciency and 
asset life of HVAC&R equipment 

• Maintain their competitive advantage by 
improving business continuity

• Ensure essential services are provided to 
the community

• Minimise costs and disruptions due to 
climate and other environmental changes

• Respond positively to social changes 
around low carbon living

• Minimise exposure to variable energy 
and carbon prices

• Improve the quality of life and health of 
its occupants. 

2020 is a year that many of us 
will never forget. In the past 
12 months alone, Australia has 
seen the devastating impacts 
of extreme weather, bushfi res, 
fl oods, storms and a global 
pandemic. 

1. IPCC, 2021. AR6 Climate Change 2021: The 
physical science basis; Regional factsheet: 
Australasia; Summary for policymakers.
https://www.ipcc.ch/report/ar6/wg1/

2. The Economic Cost of Social Impact of Natural 
Disasters, and Building Resilient Infrastructure.

3. Cold Hard Facts 3 
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The aim of the AIRAH Resilience Checklist is to provide specific 
HVAC&R guidance and tools to bridge the knowledge gap across 
the wider industry, improve specialist technical expertise, guide 
procurement processes when selecting equipment and build industry 
capability. 

Resilience in practice

The guide discusses technical concepts involved 
in improving the resilience of buildings and their 
HVAC systems.

The AIRAH HVAC&R Resilience Checklist is 
designed as a self-assessment tool for both new 
and existing buildings. 

The objective is to enable key decision makers, 
influencers and stakeholders to make informed 
choices when selecting, installing, operating or 
maintaining HVAC&R assets.

Building Designers and 
Engineering Consultants 

• Enable engineering consultants and 
procurement managers to develop a 
comprehensive guide specification for the 
selection of HVAC&R equipment and related 
systems for the design of new buildings, and 
the retrofit or replacement of HVAC&R assets

Equipment Manufacturers and
Technical Service Providers

• Understand key product design features to 
improve resilience for the asset

Installers and Contractors

• Guide commercial contractors to install 
HVAC&R assets in locations that reduce the 
heat island effect to improve performance and 
efficiency

How to use this guide 
Building Owners and Building Managers

• Improve understanding of potentially cost-
effective resilience opportunities for buildings 
and the benefit on HVAC system

• Inform improvements to HVAC maintenance 
scope of work to ensure ongoing energy 
efficiency

Facility Managers, Sustainability Managers 
and Building Operators

• Enable property owners, sustainability 
managers and facilities managers to conduct a 
self-assessment for an existing building and its 
HVAC&R assets

• Use as a checklist for improved operation of 
HVAC systems

• Inform improvements to HVAC maintenance 
scope of work to ensure ongoing energy 
efficiency

• Make a stronger case to building owners for 
investment in resilience and the impact on 
HVAC energy efficiency

Service and Maintenance providers

• Enable service and maintenance providers to 
understand the impact of best practices on 
energy efficiency and extending asset life
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Build Back
Better

Acute Shocks 
Acute shocks are sudden, 
sharp and often catastrophic 
events. These can have a 
devastating impact on not 
only the building, but its 
occupants and the wider 
community. 

While many relate to extreme 
weather events, there are also 
human made shocks such as 
cyber attacks and terrorism. 

Chronic Stresses 
Chronic stresses are longer-term 
pressures that can affect the 
community. The list is extensive, 
however for the purpose of 
this resource, the focus is on 
chronic stresses that buildings 
experience. 

Heatwave

Earthquakes

Coldsnap

Bushfi re

Storms

Floods

Power outage/
utilities failure

Disease 
and health 
pandemics

Terror attack or 
cyber attack

Mean temperature 
change

Mean rainfall 
change

Sea level rise Rising energy 
costs

4. Resilient Cities Network. https://resilientcitiesnetwork.org/
5. Wendy Miller, Anaïs Machard, Emmanuel Bozonnet, Nari Yoon, Dahai 

Qi, Chen Zhang, Aaron Liu, Abantika Sengupta, Jan Akander, Abolfazl 
Hayati, Mathias Cehlin, Ongun Berk Kazanci, Ronnen Levinson; 2021.
Conceptualising a resilient cooling system: A socio-technical approach.
https://www.sciencedirect.com/science/article/pii/
S2590252021000106?via%3Dihub 

6. “Build Back Better” (reconstruction and recovery practices that focus on 
implementing positive social change and improving community resilience)
Fernandes G, Ahmed I. "Build back better" approach to disaster recovery: 
research trends since 2006. Progress in Disaster Science. 2019;1:100003. 
https://doi.org/10.1016/j.pdisas.2019.100003.

7. Resilience Dividend https://www.rockefellerfoundation.org/blog/valuing-
resilience-dividend/

8. Juan F Fung and Jennifer  Helgeson. 2017. Defi ning the Resilience Dividend: 
Accounting for Co-benefi ts of Resilience Planning. 

Traditionally, resilience has been viewed as 
the ability to bounce back from acute shocks 
(extreme events) and adapt to chronic 
stresses (changing environments). 

The 100 Resilient Cities program[4] defi nes resilience as “the 
capacity of individuals, communities, institutions, businesses to 
survive, adapt and grow no matter what kinds of chronic stresses 
and acute shocks they experience.” 

Our work seeks to incorporate the fi ndings of the IEA Annex 
80 report[5]  and the concept of “Build Back Better”[6]. This new 
approach to resilience focuses on implementing positive social 
change and improving community resilience capacity by viewing 
resilience as not just an outcome but also as a process in itself. 

Instead of merely coping with or responding to potential 
extreme events or changing environments, resilience is viewed as 
continuous learning and growth, allowing us to make better, more 
informed decisions to improve the built environment.

Even in the absence of a disruptive event, the investment in 
resilience can deliver a ‘resilience dividend’[7][8] and provide every 
day benefi ts such as lower running costs, reduced insurance 
premiums or improved occupant comfort.
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How to use 
the AIRAH Resilience 
Checklist

The 8-step process will help develop a resilience 
action plan for your building and its assets. 
The objective is to enable key decision makers, influencers and 
stakeholders to make informed choices when selecting, installing, 
operating or maintaining HVAC&R assets.

Resilience is not 
a one-size-fits-
all solution. By 
understanding your 
building typology, 
you can define the 
resilience strategy 
that's best for your 
building, your 
operation and your 
people. 

Define Your 
Resilience 
Strategy

1.

The climate zone 
in which your 
building is located 
will determine 
how exposed your 
building is to certain 
extreme weather 
events. To future 
proof your building 
and its assets, it 
is important to 
understand how the 
climate will change 
over the next 10, 20 
or even 50 years. 

Understand 
the Future 
Climate

2.

By understanding 
the potential 
acute shocks and 
chronic stressors, 
their likelihood 
and impact, you 
can develop an 
appropriate risk 
management plan. 

Understand 
the Key 
Risks to Your 
Building

3.

This checklist will 
help you assess 
what strategies are 
currently in place 
for your building, 
as well as helping 
to identify potential 
solutions to improve 
the resilience of your 
building. 

Design for 
Resilience

4.

This checklist will 
help you assess 
what strategies are 
currently in place 
for your HVAC&R 
equipment and 
related systems, as 
well as helping to 
identify potential 
solutions to improve 
the resilience of your 
assets. 

Engineer for 
Resilience

5.

This checklist will 
help you assess the 
installation location 
and processes 
for your HVAC&R 
equipment and 
related systems, as 
well as helping to 
identify potential 
solutions to improve 
the resilience of your 
assets. 

Install for 
Resilience

6.

This checklist will 
help you assess the 
management and 
operation of your 
HVAC&R equipment 
and related systems, 
as well as helping 
to identify potential 
solutions to improve 
the resilience of your 
assets. 

Manage for 
Resilience

7.

Review the findings 
from the checklist to 
develop an action 
plan which considers 
the likelihood of 
acute shocks and 
chronic stressors 
and their impact. 
Communicate 
and train key 
stakeholders.

Develop Your 
Resilience 
Action Plan

8.

AIRAH Resilience Framework
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Resilience strategies should be considered in terms of building 
typology. The primary uses and needs of the type of premises will 
determine the best approach to optimising each site’s resilience. 

Strategy:
Protect people and survive 
extreme events 

By separating buildings into these three typologies, we can prioritise the enhancement and 
continuity of different critical building functions. 

The priority is to protect the building structure 
against the elements and maintain essential 
operational functions – electricity, plumbing, 
heating, cooling and ventilation.  In high rise 
residential, ensure elevators can continue to 
operate in the event of a power failure.

In a less ideal circumstance, the priority is interim 
survival and habitability until full functionality can 
be restored. 

In an extreme event, people are likely to return to 
their home for ongoing shelter and protection. 

Therefore, resilient commercial buildings should 
prioritise the safe evacuation of people during 
an emergency. The priority is to protect the 
property so the building can return to commercial 
operations with minimal disruptions. 

In the event that people cannot return home, the 
building may act as a temporary Critical Services 
Building.

Residential Buildings Commercial Buildings

Strategy: 
Protect property but not people 
(they go home). Return to 
functionality afterwards. 

Define your 
Resilience Strategy

Critical Services Buildings are sites where full 
functionality is deemed extremely important 
during extreme events. The building functions as a 
refuge for protection or to offer essential services 
(e.g., hospitals). 

Resilient refuges, where basic comfort conditions 
can be maintained, are needed in buildings 
without autonomous backup systems. 

Critical Services Buildings

Strategy: 
Protect people and building to 
remain fully functional. 

The essential steps for planning and maintaining 
such refuges include:

• In the event of a disruption to utilities, the 
automatic or manual means to isolate all non-
essential services to the building to conserve 
utility supplies. These services include HVAC, 
lighting, main elevators and water services

• Providing a basic level of lighting
• Maintaining a basic level of ventilation within 

the refuges
• Providing a basic level of heating and cooling, 

to maintain `survival’ rather than `comfort’ 
temperatures – typically between 17°C to 
30°C, which may be extended to 15°C to 35°C 
if power is severely constrained

• Providing back up power to ensure critical 
services can still operate

RESILIENCE CHECKLIST

• In the event of an acute shock, what is your resilience strategy?
• In the event that people cannot return home, will your building become a temporary Critical 

Services building?
• Have you updated your Company processes?
• Have you communicated this to your building’s occupants?
• Does training need to be conducted?



1514

Resilient buildings should consider 
the future climate projections. 
The climate zone in which your 
building is located will also 
determine how exposed your 
building is to certain extreme 
weather events.

Future Climate 
Assessment

Climate Assessment 

Complete the Climate Assessment below to understand how the climate in your region may 
change. 

Rate the potential impact on your building using a scale of 0 to 3.

0 = Negligible 

1 = Lower level of exposure, sensitivity, or potential impact; or higher level of adaptive capacity

2 = Moderate level of exposure, sensitivity, or potential impact; or level of adaptive capacity

3 = Higher level of exposure, sensitivity, or potential impact; or lower level of adaptive capacity 

Climate effects Summary of regional projections (2030–2050)

Potential 
Impact on 

Building
(0 to 3)

Climate Zone Zone XX

Mean temperature change
Baseline: Annual average XXºC

2030: Increase/Decrease by XXºC  to XXºC

2050:  Increase/Decrease by XXºC to XXºC

Extreme heat – # days > 

35°C

Baseline: XX days per annum

2030: XX% more/less frequent at XX days/year

2050: XX% more/less frequent at XX days/year

Annual rainfall
Baseline: Annual average XX mm per annum

2030:  Increase/Decrease by XX% to XX mm per annum

2050:  Increase/Decrease  by XX% to XX mm per annum

Extreme rainfall – inland 

flooding
2030: XX%  Increase/Decrease in events over 150mm

2050: XX%  Increase/Decrease in events over 150mm

Sea level rise – coastal 

flooding

XX to XX metre  Increase/Decrease between 2050 and 

2100 XX metre increase in a one in 100 year storm tide 

event

Drought – change in PET
Increase in drought months

2030: XX% increase in potential evaporation

2050: XX% increase in potential evaporation

Wind, hail and cyclone Increase/decrease in strong winds

Cyclones
XX% increase/decrease in the intensity 

XX% increase/decrease in the frequency

Bushfires – Forest Fire Index Increase/decrease in frequency and intensity

Relative humidity Increase/decrease

Overall Climate Effects Exposure Rating

The CSIRO predicts that in 2050, Sydney weather 
could be more like Newcastle or Port Macquarie; 
and Brisbane more like Rockhampton. So it makes 
sense to design our buildings and assets that can 
cope in these conditions.  

Tools are available to assist with assessing various 
climate change scenarios and testing the potential 
resilience of your building over time. i.e., CSIRO 
Climate Analogues[9], CSIRO predictive weather 
files[10] and other sources. 

Designers are encouraged to use building 
simulation tools to explore design improvements 
that can increase resilience from the outset.

RESILIENCE CHECKLIST

9. CSIRO Climate Analogues Tool https://www.
climatechangeinaustralia.gov.au/en/projections-tools/climate-
analogues/analogues-explorer/ 

10. Ren Z, Tang Z and James M. 22 June 2021. Predictive weather 
files for building energy modelling: User Guide. CSIRO, Australia. 
https://ahd.csiro.au/wp-content/uploads/2021/08/Predictive-
weather-files-User-Guide-v4.pdf

Zone 1

Zone 2

Zone 3

Zone 4

Zone 5

Zone 6

Zone 7

Zone 8

Climate Zones
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Potential Threats and Impact 

In this section the potential impacts have been identified for a typical commercial property. 

For each potential impact, rate the following:
• Likelihood or probability of this event for your building
• Impact or consequence of this event for your building and/or operation

Once you have completed the assessment, identify which of the acute shocks and chronic stresses 
have the highest likelihood in your region, and to focus on the highest impact on your building 
and/or operation.

Likelihood Impact
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Mean temperature change

1. Building overheating 

2.
Heat Island effect for HVAC&R equipment – 
reduced performance and energy efficiency

3. Increased requirements for cooling

4. Increased energy demand

5. Impact on thermal performance and comfort

6.
Changes to environment suitable for water borne 
diseases and pest species distribution

7. Impact on external surfaces

8. Increase in maintenance of external cladding

Extreme heat

1. Building overheating

2.
Increased requirements for cooling – pressure on 
capacity

3. Increased energy demand 

4. Increased heat stress events amongst stakeholders

5. Increased risk of HVAC&R equipment failure

6. Reduced network capacity – increase in black-outs

7. Reduced work capacity of staff 

8.
Increase in customer patronage – pressure on 
capacity

Understand
the key risks

RESILIENCE CHECKLIST

Likelihood Impact
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Mean rainfall change

1.
Changes to environment suitable for water borne 
diseases and pest species distribution

2.
Decrease in available potable water (water 
restrictions)

Extreme rainfall – inland flooding

1.
Increased local flood events – limiting access and 
egress

2.
Decrease in customer patronage – pressure on 
tenants

3.
Greater intensity of runoff – drainage capacity 
issues (roof and ground level)

4.
Inundation of building, plant rooms and essential 
services – risk of HVAC&R equipment damage and 
limiting access for service providers

Sea level rise – coastal flooding (long term 2050–2100)

1.
Permanent inundation of some areas – limiting 
access and egress

2. Saltwater intrusion

3. Corrosion from coastal salt spray

Drought

1.
Decrease in available potable water (water 
restrictions)

2.
Increase in dust penetration in unsealed areas and 
fouling of filtration systems/cooling towers

Wind and hail

1.
Increased hail damage to structure (roofing, 
skylights, guttering, and windows)

2.
Increased hail damage to HVAC&R assets, utilities 
and services 

3.
Rain/moisture penetration following hail/wind 
damage
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Likelihood Impact
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Cyclones

1.
Greater strain or loss of building material fixtures, 
claddings and fasteners

2. Reduction in integrity of roof or ductwork structures 
(leakage)

3. Greater wind loading requirements

4. Increase damage to HVAC&R assets, ductwork, 
utilities and services

Bushfires

1. Total or partial fire damage

2. Accumulation of ash in HVAC&R systems

3.
Smoke penetration into building through unsealed 
areas or HVAC&R systems

Relative humidity

1.
Decrease in effectiveness of cooling systems (eg. 
evaporative coolers, fans)

2. Changes to environment suitable for water-borne 
diseases and pest species distribution

3.
Mould and condensation build up on heat 
exchanger coils and systems – reduced cooling 
performance and energy efficiency

4. Increase risk of legionella

5. Decreased thermal performance of building

Airborne contaminants

1. Increased ventilation requirements

2. Increased need for air purification and infection 
control

3. Airborne contaminants penetration through 
HVAC&R systems

Other considerations

1. Act of terrorism or civil unrest

2. Loss of power supply

3. Pandemics

4. Building located within 1km from coast – Corrosion 
from salt spray

Potential Threats and Impacts (cont’d)
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The AIRAH
Resilience 
Framework

Integrated building design with features to: 

• Reduce the thermal load for improved 
HVAC&R performance, operation and 
energy effi ciency

• Extend asset and property life
• Improve occupant comfort
• Manage risk and business continuity.

Maintaining and operating HVAC&R 
equipment to: 

• Improve performance and operation during 
heatwaves and cold snaps

• Improve energy effi ciency
• Extend asset and property life
• Improve occupant comfort 
• Reduce risk of legionella 
• Include contingency planning in the event 

of utility failure
• Manage risk and business continuity.

Manage for Resilience

Design for Resilience

Resilience is a complex problem and requires an integrated solution 
that considers all disciplines, trades, scales and time frames. 
The AIRAH Resilience Framework is a whole of supply chain approach, 
supporting building designers, HVAC&R equipment manufacturers 
and suppliers, installers, service providers, building managers and 
facilities managers.

Resilient engineering features in  HVAC&R 
equipment and systems to: 

• Ensure performance and operation during 
heatwaves and cold snaps

• Improve energy effi ciency
• Extend asset life
• Improve occupant comfort 
• Improve indoor air quality and protect 

occupants against bushfi re smoke and 
airborne contaminants

• Include contingency planning in the event 
of utility failure

• Manage risk and business continuity.

Installation locations and processes to: 

• Reduce the heat island effect to improve 
performance and operation during 
heatwaves 

• Improve energy effi ciency
• Extend asset life by protecting against 

earthquake, storms and fl ooding
• Improve occupant comfort.

Engineer for Resilience

Install for Resilience
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Manage
Knowledge and documentation

Inspection and maintenance

HVAC&R and ductwork cleaning

Vulnerability and risk assessment

Plug-and-play systems

Quick connects for temporary services

HVAC emergency mode(s)

Back-up power

Legionella/Microbial control

Remote monitoring and controls 

HVAC shutdown/start-up procedures

Design
Building Design

Heat island effect

Builing fabric insulation

Thermal performance

Cooling roofs

Sealing and infi ltration

Servicing refuges

Power supply for critical systems

Back-up power  

Plug-and-play systems 

Windows and glazing
Daylighting

Fixed shading

Internal blinds

External awnings or blinds 

Glazing and window fi lms 

Windows opening size

Install
Elevate equipment above fl ood lines or 
fl ood protection
Protect or relocate equipment on roofs

Harden external wiring and controls

Commissioning 

HVAC&R Optimisation 

Location to minimise heat island effect

Secure plant and ducts

Access space/route to maintain and 
replace equipment
Ductwork insulation 

AIRAH HVAC&R Resilience Overview

Engineer
HVAC&R Equipment

Maximum operating temperatures

Minimum operating temperatures

Managing plant for extreme heat/cold

Sized for future temperature rises

Hail protection and ash protection

Corrosion protection 

PCB protection 

Filters and air purifi cation  

Maintenance access/service facilitation

Variable capacity systems  

Variable airfl ow systems  

Water-storage and fi ltration 
Associated systems

Zoning 

Building and HVAC&R Controls   

Ductwork insulation

Ventilation
Infi ltration
Natural ventilation

Mechanical ventilation – controls

Closing and sealing systems
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Strategy: 
Eliminate or reduce the thermal load of the building

Objectives: 
• Minimise stress on HVAC equipment during peak cooling or heating

• Safeguard occupants in the event of equipment failure and power outages

• Encourage passive design strategies

• Operate building more efficiently in normal operation

• Improve occupant comfort

• Manage risk and ensure business continuity

Systematic planning for resilience as a part of 
good building design need not be expensive 
and in many cases, can be cost neutral and 
provide long term economic benefits in 
reducing electricity costs and extending 
property life.

Encourage passive design 
solutions
Passive design strategies; such as roof colour, 
window selection, insulation and orientation, 
can all play a significant role in reducing the 
thermal load of the building. Not only does 
this reduce the need for air conditioning (and 
reduce running costs), but these solutions 
continue to protect the building’s occupants in 
the event of a failure. 

Cool roofs

Studies demonstrate that a light coloured cool 
roof can have a surface temperature up to 
20–40°C cooler compared to a dark coloured 
roof[11].  

Such a temperature reduction can reduce 
indoor temperatures by up to 4.7°C and save 
18% to 34% energy for air conditioning during 
summer in temperate climates, although 
10% more energy may be needed for winter 
heating[12].  

Specialist cool roof paints can be applied to an 
existing roof to maximise heat reflection.

Thermal performance

The right type of building membrane or sarking 
can reflect heat away from roof spaces, walls 
and floors. Breathable membranes can also 
allow condensation to be removed from the 
building, reducing mould and mildew growth. 

Building fabric insulation

Insulation can reduce heating and cooling costs 
by around 30%[13] and is an economical, easy to 
fit solution to new and existing buildings. 

Glazing and window films 

Window selection can improve the thermal 
performance of a building. Factors such 
as window opening size, the insulating 
performance (U-value) and the effectiveness 
of the window and glazing system (Solar Heat 
Gain Coefficient), are important considerations 
in controlling the amount of heat transmitted 
into the building[14].  

Fixed shading, 
external awnings 
or blinds and 
internal blinds

Retrofit solutions such as window films, internal 
blinds, external shading and awnings can be 
installed to improve thermal performance as 
well as reducing glare and improving daylight. 
Installed internally, this can result in savings of 
up to 23% or externally, up to 47% on HVAC 
running costs[15].

Resilience is fundamental to good design, and if resilience factors are 
identified and incorporated from the early stages, building services 
will have inherent robustness for buildings and occupants to see 
through unexpected situations. 

Design
for Resilience
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Improve ‘leaky’ buildings

Thermal performance, 
sealing and infiltration

Reducing air leakage, can prevent loss of conditioned 
indoor air and infiltration of unwanted outside air; 
resulting in improved comfort and lower running costs.

Studies indicate that energy usage for heating or cooling can 
be reduced by up to 30% for buildings with an improved air 
tightness and air leakage rate of 0.5L/sm2 [16].

Minimise the heat island effect

Heat island effect

When designing a new building, it is important to 
consider the building orientation and the location of 
plant rooms and building services to minimise the heat 
island effect. 

The heat island effect results in microclimates where 
poor air circulation can lead to excess heat build-up. 
Not only does this increase the thermal load of the 
building, the heat island effect in plant rooms can 
also reduce the performance and efficiency of HVAC 
equipment.  

Plan for power outage

Back-up power, 
plug-and-play systems

Extreme events such as storms, heatwaves, bushfires, 
floods, can often result in utilities failure including 
power outages. 

For critical buildings or in areas of commercial buildings 
that may require continuity of essential operations, 
consider back-up power supply, such as generators or 
batteries. Ensure safe access and procedures to access 
these emergency power supplies. 

11. Graham Carter, M.AIRAH, Buyung Kosasih, 2018.  
“Not so cool roofs”.
https://www.airah.org.au/Web/AIRAH_Technical_
Papers/AIRAH_Technical_Paper_documents/Not-so-
coo-roofs.aspx 

12. Osmond, P. and Sharifi, E. 2017. Guide to Urban 
Cooling Strategies. Low Carbon Living. 
http://www.lowcarbonlivingcrc.com.au/sites/all/files/
publications_file_attachments/rp2024_guide_to_
urban_cooling_strategies_2017_web.pdf

13. Insulation Council of Australia and New Zealand. 
Benefits of Insulation.
http://icanz.org.au/benefits-of-insulation/ 

14. Standards Australia. AS 2047 – Windows and external 
glazed doors in buildings, AS 4420.4 – Air Infiltration Test.

15. Blind Manufacturers’ Association of Australia. 2021. 
Energy Savings in Buildings. 
http://bmaa.net.au/energy-savings-in-buildings/ 

16. Illustrated Guide Achieving Airtight Building September 
2017. BC Housing.
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Engineer
for Resilience

Heating, ventilation, air conditioning and refrigeration (HVAC&R) 
equipment plays an important role in the operation of a building and 
safeguarding its occupants.

Engineered for 
peak performance

Maximum and 
Minimum operating 
temperatures

Designing systems for the prevailing operating 
conditions such as temperature and humidity 
and selecting equipment with the right capacity 
and performance to match those conditions will 
improve performance, prolong asset life, and 
reduce the risk of premature breakdowns. 

Sized for future temperature rises

Correctly sizing the plant will ensure there is 
adequate cooling and heating performance at 
peak load during heatwaves and cold snaps.

Engineered for 
energy efficiency

Variable capacity 
and airflow systems  

Once sized correctly for peak operation, it is 
also important to optimise part load operation 
to improve the energy efficiency of the system. 

Variable capacity systems, such as inverters, 
can automatically adjust its capacity to match 
the building’s thermal load. If an individual 
piece of equipment can’t meet the part load 
requirements, consider the use of multiple 
smaller units.

This will reduce running costs, as well 
as improving comfort levels by reducing 
temperature swings.

Natural ventilation and 
Mechanical ventilation – 
controls

Providing adequate natural, hybrid or mechanical 
ventilation where suitable can remove excess 
heat from the building, and reduce load on air 
conditioning systems.

Building and HVAC&R Controls 
and Zoning

Other strategies such as smart controls or 
the ability to zone down to critical areas, can 
also reduce the total air conditioning load by 
delivering heating and cooling to the areas that 
need it most.

Engineered to improve 
indoor air quality

Natural ventilation and 
Mechanical ventilation – 
controls

Ventilation plays an important role in minimising 
the risk of airborne viruses such as COVID-19. 
Where possible, encourage adequate air changes 
for your building. 

Filters and air purification  

If increased ventilation cannot be achieved, invest 
in a suitable air purification system. While filters 
can remove larger particles such as dust, many are 
not suitable for removing contaminants such as 
bacteria and viruses. 

There are a number of air purification systems that 
have been designed to neutralise and remove 
airborne particulates, bacteria, viruses (including 
COVID-19), moulds, VOCs, and even bushfire 
smoke. 

Strategy: 
Engineer equipment and systems to perform continuously during extreme events and future 
climate conditions.

Objectives: 
• Engineer the equipment and related systems to withstand extreme weather events, floods, 

storms, earthquakes. 

• Ensure equipment continues to operate during heatwaves and cold snaps

• Improve system performance (and therefore energy efficiency)

• Incorporate product design features for ease of service

• Extend asset life with resilient design features
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Remote monitoring and controls 

Systems should be engineered to allow building 
operators to automatically reduce or switch off 
outside ventilation for periods of time when 
outside pollutant levels (such as bushfire or 
chemical fire smoke) are too high.

Engineered to extend 
asset life

Whether it is a sudden weather event or sudden 
surge of demand, the increased stresses on the 
building and its systems can cause HVAC&R 
equipment failure. 

In built system redundancy

Two-stage or three-stage systems have an inbuilt 
redundancy, so if one compressor fails, the 
other(s) can continue to operate. By eliminating 
single points of fire failure, this allows businesses 
to continue to operate, until repairs can be made. 
These systems can also offer more efficiency than 
single stage systems. 

If this is unavailable for your application, consider 
using multiple smaller systems for critical areas.

Hail protection

Storm debris and hail damage can cause physical 
damage to exposed heat exchanger coils and 
related systems. For areas prone to storms, it is 
recommended that all outdoor units are protected 
with a hail guard. Not only does this eliminate the 
risk of costly repairs, but some hail guard designs 
can improve energy efficiency by reducing radiant 
heat to the unit.

Care should be taken to ensure any protective 
enclosures do not impede airflow to the outdoor 
unit, reducing performance and increasing energy 
consumption.

Corrosion protection

Corrosion from the elements can degrade the 
surface and encourage biofilm growth, and may 
result in reduced heat exchanger performance. 
Equipment located within a few kilometres of the 
sea can be even more susceptible. 

The heat exchanger coils can be coated with 
corrosion protection prior to installation, and/or 
reapplied on site during regular maintenance. 
For highly corrosive environments, some 
equipment manufacturers offer stainless steel 
cabinets and fittings to reduce corrosion.

Electronics and PCB protection

Electronics, including printed circuit boards 
(PCBs) are a common source of equipment failure.  
Ensure that all equipment has the necessary 
ingress protection (IP) rating for your site 
conditions and ensure that all PCBs are protected 
with conformal coating to minimise risk of damage 
from geckos and pests.

Many manufacturers, apply conformal coating to 
the PCBs as standard, and if in doubt, include this 
feature in the specification. 

Water – storage and filtration

For cooling towers and HVAC equipment which 
requires water, ensure there is a back up supply 
in the event of a utilities failure due to storms or 
bushfire.  

Maintenance access

Ensure all equipment allows for ease of access for 
maintenance and servicing. 

This will allow technicians to easily service the 
equipment, and in the event of equipment failure, 
allow for replacement of spare parts.
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The installation of HVAC&R assets and systems 
in an optimum location can minimise the risk of 
equipment failure during extreme events. 

Install in locations which 
minimise the heat island effect

Location to minimise 
heat island effect

When installing HVAC&R equipment, plant 
rooms and building services, it is important to 
select the best location which minimises the 
heat island effect. The heat island effect results 
in microclimates where poor air circulation can 
lead to excess heat build up. Without adequate 
heat disappation, the temperature can rise by 
up to 10°C.  At these extreme temperatures, 
a drop in cooling capacity, performance and 
energy efficiency may be experienced.  

Refer to the equipment manufacturer’s 
recommended installation clearances as a lack 
of adequate clearance can cause a range of 
issues. For tight installation spaces, an outdoor 
unit with a vertical discharge is recommended 
to improve heat dissipation and airfloround the 
unit. 

Protect or relocate 
equipment on roofs

The heat island effect can be exacerbated on 
roof tops. Equipment exposed to the sun can 
be severely affected by radiant heat causing 
high temperatures in equipment enclosures – 
where metal surfaces can reach temperatures 
of 80–90°C. This may lead to the sudden failure 
of sensitive components such as electronics 
and circuit protection devices. Where possible 
shade the equipment from direct sun and 
provide space between units to increase         
air flow. 

Strategy: 
Installation of assets in the optimum location to improve performance and 
minimise risk of failure during extreme events.

Objectives: 
• Reduce heat island effect for better asset performance during heatwaves 

(also improves energy efficiency)

• Extend asset life and heat exchanger performance 

• Minimise risk of property damage due to flooding, storms, earthquake

• Improve safe access to  equipment during extreme events

Protection from the elements

Secure plant and ducts,
and ductwork insulation

HVAC&R plant, ductwork and critical systems 
should be secured to withstand storms, high 
winds, earthquakes and shock events.

Building services must be designed to meet 
the requirements in the Building Code of 
Australia (BCA) which refers to AS 1170.4 – 
Earthquake Actions in Australia for Restraining 
Building Services Against Seismic Impacts.  
In high risk areas, installers should seek the 
assistance of a structural engineer for securing 
critical systems[17]. 

Elevate equipment above 
flood lines or flood protection. 
Protect or relocate 
equipment on roofs

Equipment should be elevated above flood 
lines and critical equipment should be raised 
above floor level on suitable plinths or 
mounting frames and the use of floor drains 
and containment measures such as bunding is 
recommended in high risk areas. 
Avoid placing key equipment such as electrical 
switchboards, control panels, control rooms, 
chillers, boilers and standby generators in 
basements, especially in flood prone areas.

Install
for Resilience
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Harden external wiring and controls

Electronics and PCBs, are a common source of 
HVAC equipment failure during extreme events. 
Ensure that all equipment has the necessary 
ingress protection (IP) rating for your site 
conditions and ensure that all PCBs are protected 
with conformal coating to minimise risk of damage 
from geckos and pests. 

Hail protection and ash protection

Storm debris and hail damage can cause physical 
damage to exposed heat exchanger coils and 
related systems. For areas prone to storms, it is 
recommended that all outdoor units are protected 
with a hail guard. Not only does this eliminate the 
risk of costly repairs, but some hail guard designs 
can improve energy efficiency by reducing radiant 
heat to the unit. 

Care should be taken to ensure any protective 
enclosures do not impede airflow to the outdoor 
unit, reducing performance and increasing energy 
consumption.

Commissioning and Optimisation

Commissioning and 
HVAC&R Optimisation

The increased importance of commissioning 
in providing energy-efficient, high-performing 
buildings has been recognised by AIRAH, and 
led to the introduction of design guide DA27 
Building Commissioning. DA27 not only looks at 
commissioning during the construction process, 
but promotes whole-of-life commissioning  
including building tuning, optimisation and    
retro-commissioning[18].

17. Standards Australia. AS 1170.4 – Earthquake Actions in Australia for restraining 
Building Services against seismic impacts. The SA Government has also 
published a document: Seismic Restraint of Engineering Services.

18. DA27 helps define and standardise the commissioning process, outline the 
critical steps and promote a common language. The manual is comprised of the 
following nine sections: 1. Scope and introduction, 2. Commissioning overview, 
3. The commissioning process, 4. Specifying and procuring commissioning, 
5. Key commissioning documentation, 6. Testing and commissioning, 7. 
System specific documentation requirements, 8. Transition to operation and 9. 
Retrocommissioning. https://www.airah.org.au/ItemDetail?iProductCode=DA27
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Management and operation can improve building 
resilience and safeguard essential services during 
extreme events. 

Knowledge and documentation 

Knowledge and documentation

Provide good documentation including 
operating and maintenance manuals with 
correct as-installed drawings which describe 
emergency isolation and reinstatement features 
designed for resilience. 

Ensure the provision of training for 
maintenance and operational staff on the 
correct operation of equipment, especially 
under emergency conditions[19].

Best practice inspection
and maintenance

Inspection and maintenance

Carrying out regular inspections and planned 
preventative maintenance (PPM) ensures 
that equipment performs as designed and 
minimises the risk of failure during an extreme 
event. AIRAH’s DA19 provides an indepth 
guide to best practice maintenance of plant 
and equipment[20]. 

Access space/route to maintain 
and replace equipment

To facilitate inspections and maintenance, it 
is important to provide clear access spaces 
so routine service, equipment replacement or 
emergency repairs can be completed.

Manage 
for Resilience
Strategy: 
Manage and operate to safeguard essential building services during extreme events.

Objectives: 
• Understand the current state of assets through an audit

• Conduct risk assessment to protect assets and ensure the property can ‘bounce 
back’ from acute shocks. 

• Consider redundancy and modularity

• Provide backup power

• Predictive or proactive maintenance programs to reduce risk of equipment 
failure 

HVAC&R and ductwork cleaning

Regular cleaning is recommended to prevent 
a build up of dirt, debris and contaminants 
which can decrease the effectiveness of the 
heat exchanger coil. According to the US 
Department of Energy, a dirty condenser coil 
can increase energy consumption by up to 
30%.   Poor heat exchange reduces system 
performance and the air conditioner is less able 
to cope during heatwaves[21]. 

Studies indicate that for a 10.5kW system, a 
restriction in evaporator airflow of 36%, can 
reduce cooling capacity by 19% down to 
8.8kW[21].   

Legionella/Microbial control

Regular cleaning can inhibit microbial growth 
and reduce the risk of legionella and other 
airborne illnesses.  

Guidelines and legislation are in place to 
ensure key practices are followed to provide a 
safe environment[22]. 
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Planning for power
and utilities failure

Back-up power

Back up power sources, such as generators, or 
batteries, are essential for maintaining life support 
systems during safe evacuation in the event of 
an emergency. If occupants are to remain in the 
building until evacuation is safe, then lighting for 
safe movement, potable water, ventilation and 
heating or cooling will also be required.

For critical buildings, a comprehensive risk 
assessment should be conducted, which is outside 
the scope of this document.

Plug-and-play systems

In the event of a major disruption, an alternative 
is to invest in plug-and-play systems that allow a 
temporary service to be provided at short notice 
to provide emergency back up with minimum 
downtime or where there is advance warning of 
a disruption such as a cyclone or maintenance 
outage.

Quick connects for temporary services

Quick connect provisions for restoring emergency 
services in the event of power failure include link 
boxes and transfer switches for generators, and 
chiller and boiler header connections for brought-
in equipment such as skid-mounted units and 
temporary ventilation systems.

HVAC Shutdown/Start 
up procedures and HVAC 
emergency mode(s)

It is also important to consider HVAC&R 
shutdown/start-up procedures and emergency 
modes to protect the equipment, occupants and 
facilitate a quick return to business as usual. 

Managing and operating the 
building for thermal performance

By understanding the limitations of the HVAC&R 
equipment, building managers should consider 
alternate strategies to redirect essential services 
and provide basic level of services to occupants 
within the building. 

Zoning 

Zoning can focus cooling and heating on specific 
areas of concern within a building, such as refuges 
or common areas. 

Building and HVAC&R Controls   

Controls can be used to increase the set point of 
the HVAC&R system. A 2°C increase in set point 
temperature from 20°C to 22°C can reduce stress 
on the system and also decrease running costs.

For every degree increase in set point 
temperature for cooling, this can result in up to 
10% reduction in energy use[23]. 

Remote monitoring and controls 

Smart controls, continuous monitoring and 
Building Management Systems (BMS) can provide 
real time visibility so building managers can 
develop the appropriate action plans to improve 
resilience during extreme events. 

Building managers should ensure appropriate 
controls and monitoring are in place for ventilation 
systems to respond to periods of high external 
pollutants (i.e., from bushfire or chemical fire 
smoke). Systems should be able to maintain 
adequate ventilation whilst limiting or preventing 
the influx of pollutants.

19. Soft Landings is a building delivery process which runs 
through the project, from inception to completion and 
beyond, to ensure all decisions made during the project 
are based on improving operational performance of the 
building and meeting the client’s expectations. https://
www.cibse.org/networks/regions/australia-new-zealand/
anz-regional-news/the-soft-landing-framework-australia-
new-zealand-m

20. DA19 has been the definitive reference for HVAC&R 
maintenance in Australia for more than 20 years. It 
is used throughout the Australian property, facility 
management and HVAC&R maintenance industries 
and has been developed with considerable industry 
engagement. This Design Application manual features 
important updates relating to: energy efficiency; system 
sustainability; asset management; the digitisation of 
maintenance (smart maintenance); and more. https://
www.airah.org.au/da_manuals/da19

21. HVAC HESS. 2013. The Importance of Cleaning Coils.
https://www.airah.org.au/Content_Files/
TechnicalPublications/hvac-factsheet-cleaning-
coils-09-13.pdf

22. AIRAH – Best Practice Guides HVAC Hygiene
23. www.energy.gov.au
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The next step is to understand the current resilience strategies in 
place, as well as identifying ways to help your building and systems 
adapt to the potential threats identified in Step 3.  

Design for Resilience – 
Checklist

Benefit Acute shock or chronic stress

Design for Resilience
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Building design 

Design of building and adequate space allocated to minimise the heat island 
effect for plant and equipment • • • • • •
Roof, wall and floor insulation selected to meet future temperature increases • • • • •
Thermal performance of the building designed to meet future climate conditions • • • • •
Cool roofs (light colour) selected or cool roof coatings used to reduce building 
temperatures • • • • •
Sealing and infiltration taken into consideration in building design • • • •
Building design includes adequate space for servicing refuges • •

Windows and glazing

Consideration of daylighting in building design • • •
Fixed shading has been installed where applicable • • • • • • •
External awnings or blinds installed where possible • • • • • • •
Internal blinds selected to provide shade, glare reduction or thermal properties • • • • • •
Window opening sizes to be reduced to minimise heat into the building • • • • •
Glazing and window films applied to windows • • • • • •

Power supply for critical systems

Back-up power incorporated into building design • • • • • • • • • • •
Plug-and-play systems incorporated into building and equipment design • • • • • • • • • • •

RESILIENCE CHECKLIST
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HVAC&R Equipment

Plant and equipment have a maximum operating temperature to meet future 
temperature increases and heatwaves • • • • •
Plant and equipment have a minimum operating temperature and defrost cycle to 
meet cold snap conditions • • • • •
Our building has a plan on how to manage the equipment during extreme heat/
cold • • • • •
Plant and equipment have adequate cooling capacity and is sized correctly for 
future temperature increases • • • •
Plant and equipment has in built redundancy (two or three separate stages) or use 
multiple smaller units to service critical areas • •
Plant and equipment include hail protection and ash protection • • •
Exposed equipment has adequate corrosion protection on heat exchanger coils 
to withstand salt spray conditions • • • •
Electronics including PCBs have adequate protection such as conformal coating 
to reduce risk of damage from pests • •
Air purification systems have been designed to remove airborne particulates, 
bacteria/viruses/moulds, VOCs, bushfire smoke • • • • •
All plant and equipment has adequate access for maintenance and service 
facilitations • • • • • • • • • •
Plant and equipment is engineered with variable capacity to satisfy both peak 
load and part load requirements • • • • •
Plant and equipment is engineered with variable airflow to improve temperature 
and ventilation control • • • • • •
There is adequate water storage and filtration to operate HVAC systems • • •

Ventilation 

Sources of infiltration have been identified and managed • • • • • • •
Natural or hybrid ventilation sized correctly to meet air change requirements and 
continue to operate during power failure • • • •
Mechanical ventilation sized correctly and controlled to meet air change 
requirements • • • •
Closing and sealing systems installed in ventilation systems to prevent airborne 
contaminants e.g., strikethrough or bushfire smoke • • • • • • •

Engineer for Resilience – 
Checklist

RESILIENCE CHECKLIST

Benefit Acute shock or chronic stress

Engineer for Resilience
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Install for Resilience – 
Checklist

Associated systems

Monitoring and control of HVAC&R systems can be achieved remotely or through 
a BMS system • • • •
Critical areas of the building are zoned and have independent temperature 
controls • • • •
Ductwork is lagged or insulated to improve thermal performance • • • •

Plant and equipment has been elevated above flood lines or have adequate flood 
protection • •
Plant and equipment is protected and/or relocated on roofs • •
Location of plant and equipment selected to minimise heat island effect • • • •
Secure plant and ducts according to local codes and standards • • • • •
Exposed external wiring and controls has been hardened to minimise risk of 
damage • •
Access space/route to maintain and replace equipment •
Ductwork is lagged or insulated to improve thermal performance • • • •
New equipment has been commissioned and/or existing equipment 
recommissioned on a regular basis • • • • •
HVAC&R optimisation conducted on a quarterly, half yearly or annual basis • • • • •

RESILIENCE CHECKLIST

Benefit Acute shock or chronic stress

Engineer for Resilience (cont’d)

Tick the box
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Benefit Acute shock or chronic stress

Install for Resilience

Tick the box
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Vulnerability and risk assessment has been completed • • • • • • • • • • • •
Knowledge and documentation has been developed and relevant staff members 
and/or sub contractors trained • • • • • • • • • • • •
Inspection and maintenance is completed on an annual basis according to  
DA019 • • • • •
HVAC&R and ductwork cleaning is completed on an annual basis according to  
DA019 • • • • •
Plug-and-play systems are integrated in all HVAC&R equipment servicing critical 
areas • •
Quick connects for temporary services are integrated in all HVAC&R equipment 
servicing critical areas • •
Back-up power (generators, solar) can adequately service critical building services 
including HVAC&R equipment servicing critical areas • •
HVAC shutdown/start up procedures are followed after periods of no occupancy, 
documented and relevant staff and/or sub contractors trained • •
HVAC emergency mode(s) are integrated into HVAC&R systems and relevant 
business continuity processes • •

Legionella/Microbial control processes, procedures, training is in place • • •
Remote monitoring and controls is in place, and back up power systems engaged 
during power outages • • • •

Manage for Resilience – 
Checklist

RESILIENCE CHECKLIST

Benefit Acute shock or chronic stress

Manage for Resilience

Tick the box
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The Resilience 
Action Plan

Building name _________________________________________________________________________

Location/Address _________________________________________________________________________

RESILIENCE CHECKLIST

1. What is your Resilience Strategy ________________________________________________________

__________________________________________________________________________________________

2. What will the Future Climate look like in 2030 or 2050?___________________________________

__________________________________________________________________________________________

3. What are the Key Risks to the property? List Threats and Potential Impacts

Key Risks Likelihood Impact

Key Findings Action Plan

1. Design for 
Resilience

2. Engineer for 
Resilience

3. Install for 
Resilience

4. Manage for 
Resilience

Summarise the key findings and develop an action plans
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