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As global climate change progresses the Hunter region is increasingly being affected by heatwaves and 

bushfires. Heatwaves over the last 5 summers have broken temperature records, and council areas needed 

disaster relief during the 2019-20 “Black Summer” bushfires.

Hunter residents will need to adapt to more heatwaves, according to future climate studies. These show 

even hotter temperatures and an increase in the number of extreme bushfire weather days for the Hunter. 

Heatwaves are Australia’s deadliest natural hazard and while normally rare, are increasingly  common, with 

extreme intensity heatwaves interrupting the electricity grid, and even transport systems.

Most homes perform poorly in hot (and cold) weather, and require much energy to remain comfortable. 

This explains the high uptake of air-conditioning, and the stress that is placed on the electricity grid during 

heatwaves.

These climate projections mean that unless we make adaptations to our behaviour, buildings  and surrounds, 

we will experience more discomfort and heat stress, more difficulty sleeping, more danger from bushfires, 

and possibly more power outages in extreme weather conditions.

Cooling your home  aims to help residents to be safer and more comfortable at home in climate extremes, 

with practical advice on home retrofits, appliance choices and cost-effective strategies including: 

• installing retrofits in critical areas such as gaps, ceilings and external shading

• simple behavioural adaptations to stay cool 

• creating an efficient one-room Cool Retreat

• updating appliances and using them more strategically 

• considering a heatwave emergency plan

• taking bushfire precautions at home

A warmer future



Climate trends

Figure 2?: 30 year climate temperature  averages in purple horizontal lines (Source: Bureau of Meteorology) 

Globally, increased average temperatures of almost 0.9 °C between 1901 and 2012 have been recorded. 

Numerous studies indicate that the “extremely likely” cause of this increase is from man-made greenhouse 

gas emissions.1 Notably, Australia’s average temperature has increased even more than that, by around 1.4 °C 

between 1910 and 2020 and the number of “extreme heat days”, over 35 °C, has risen 500% in only the last 

30 years.2 See Figure 1

Figure 1: Number of days Australian mean temperatures were in the warmest 1% of records 1910 to 2019 
Source: Based on2

Weather versus Climate

Weather is the present 

atmospheric conditions of a 

region (temperature, humidity, 

wind, rainfall etc.) and can 

change from minute to minute.

Climate is longer term - usually 

the 30 year average of weather.

Figure 2 shows three 30-year 

climate averages from 1925 to 

2005 (orange lines) - illustrating 

that while Australia’s average 

annual land temperature varies 

greatly (blue and red lines), by 

2005 the temperature part of 

climate had already increased on 

average by 1.1°C.
Figure 2: Australian 30 year climate temperature averages in orange horizontal lines. 
Source: Based on3
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Recent extreme events

An increase in temperature has led to more extreme 

weather events, as extra heat energy enters the oceans 

and atmosphere. With each degree of extra heat, air 

contains almost 7% more water vapour and the extra 

energy increases the number of extreme storms4 by

21% – which contributes to heavier rainfall and flooding.

Many council areas of the Hunter, Mid-coast and 

Central Coast were affected by the Black Summer 

bushfires of 2019-20 and declared “Natural Disaster” 

areas, and received funding assistance.

A large “mega” bushfire raged through Wollemi 

National Park 7, threatening the endangered Wollemi 

Pine, and killing countless mammals and reptiles.5 

Smoke blanketed Sydney and Gosford, requiring 

people in Australia’s largest city to wear masks.

20 years of maximum temperatures were averaged for 

Scone Airport from 1965 to 1984 and 2001 to 2020. 

A significant increase was shown in just 356,7 years:

• average maximum daily temperatures increased by 

1.1 °C  (24.9 °C compared to 23.8 °C)

• the number extreme hot days over 35 °C increased 

by 11.5 days (29.5 compared to 18 days).

Hunter households are increasingly affected by high 

daytime temperatures e.g. In December 2019 Scone 

Airport had a 24-day hot spell including 10 days over 

40 °C, and in December 2018 Williamtown Airport 

had five consecutive days above 35 °C

Future New South Wales 
heating
In 2014, climate projections were modelled for 

regions of NSW for 20 year periods around 2030 

and 2070, and then compared to the climate around 

2000, as shown in Figure 3.

The NSW studies found that from 2000 to 2030 it 

will see:

• average maximum daily temperatures increase by 

 0.4 - 1.0 °C

• the number of extreme hot days over 35 °C 

increase by 5 - 20 days

The Hunter studies (see Figure 18) found that from 

2000 to 2030 the region will see:

• average maximum daily temperatures increase by

 0.4 - 1.0 °C

• the number of extreme hot days over 35 °C 

increase by 5 - 10 days

However as previously noted, the Scone climate 

observations in the Upper Hunter over the last 35 

years are already above these projections. So we 

need to begin adapting to these higher temperatures 

which means adjusting to “actual or expected 

climate and its effects, in order to moderate harm or 

to exploit opportunities”.8

Bushfires are expected to be more common in a drier and hotter climate. 



7Cooling your home

Figure 3: Projected climate changes for New South Wales compared to the year 2000. Source: 9,10

Projected changes across New South Wales
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Thermal comfort is very subjective but depends on 

six factors i.e. air temperature, radiant temperature 

(e.g. where sun is directly felt on the skin, or if you 

stand near a hot wall), humidity, air speed, clothing 

and metabolic rate.11  The first three factors can be 

changed by re-designing the home or by relocating 

your position within it, while the last three factors can 

usually be personally controlled. 

The upper temperature range for people to feel 

comfortable during the day is around 30 °C while  

26 °C is the maximum temperature preferred for a 

good night’s sleep.11

Good sleep quality requires an environment that is 

cool, dark and quiet. Through their effect on sleep, hot 

nights put more stress on the body and can be more 

dangerous than hot days.

In addition, after a poor night’s sleep it is harder for the 

body to deal with another hot day.

Heatwaves

Heatwaves occur when there are three or more 

consecutive days of high heat,12 and are Australia’s 

deadliest natural hazard. In the last 50 years, most 

fatalities have been elderly people who have suffered 

heart attacks, strokes, heat exhaustion or heat stroke.13

Comfort, heatwaves and heat stress 
Since 1950 heatwaves have become hotter, lasting 

longer, occurring more often and starting earlier in 

summer. They have the potential to affect essential 

infra-structure, leading to power outages and 

disrupting transport, preventing travel to safer areas. 

In these heatwaves, even the healthy are at risk, 

especially those physically active or working outdoors

Heat stress

Heat stress is when the core body temperature 

reaches dangerous levels as the body absorbs more 

heat than it loses.

The vulnerable groups for heat stress14 are the elderly, 

expectant women, infants and young children, those 

with chronic illnesses or on certain medications, and 

those in low socio-economic areas. People living in 

isolated regions are also at risk because help may not 

be nearby.

It is important that during a heatwave people have a plan 

for managing risks to their health, including the possibility 

of a power outage which reduces options for keeping 

cool with mains powered fans or air conditioners.

Therefore residents need to consider resilient cooling 

appliances, carry out home retrofits (adjustments to 

parts of the home) including modifying a Cool Retreat 

(a cooler room inside the home), or knowing where 

the closest cool refuges (cooled spaces elsewhere) are 

located.
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Comfort, heatwaves and heat stress 

There is a great range of appliances from simple portable 

fans to large ducted air conditioners to keep us cool.

Solar panels and batteries can also assist to run these 

appliances, particularly if the power is unreliable or 

there is a prolonged outage in an extreme heatwave or 

in a bushfire.

It is also important to ensure that the indoor air quality

 is largely free from bushfire smoke or pathogens such 

as viruses, bacteria and mould.. This has become 

more important with more people working from home 

due to the COVID-19 virus pandemic.

Water pumps may also be needed for sprinklers or if 

residents defending their home against bushfire.

Fans
Fans are often under-utilised when it comes to keeping 

cool but are very effective, creating good air flow when 

natural breezes are lacking. Even air conditioners have a 

fan-only mode, and using this can save energy and costs.

Fans assist with sweat evaporation so residents feel cooler 

by around 3 to 6 °C when temperatures rise to around 

30 °C, as long as the relative humidity is between 50-70% 

and light clothing is worn.15,16

There are various types of fans from ceiling fans and 

portable fans to extractor fans that can expel hot air 

from rooms.

Ceiling fans

Ceiling fans are best placed over occupants, i.e. above 

seating and the middle of the bed in bedrooms.

The best ceiling fans for living rooms and bedrooms 

should have, a large diameter of around 1.4 metres, with

six speeds and a remote control.17,18 Residents can then 

control the fans on hot nights, and in winter on low speed 

without needing to change its direction

Portable fans

Portable fans include desktop, pedestal or personal fans and 

if two are used together can create cross flow ventilation by 

blowing fresh air in from a window or door and out through 

an opening on the opposite side. Battery or USB powered 

fans are particularly useful if the power fails.

Whole-of-house fans

Large whole-of-house fans can expel hot air that 

accumulates during the day. They can be located in the 

centre of the home, in a stairwell or hallway, and remove 

hot air through the ceiling and roof.

Appliances

Rooftop solar PV reduces cooling costs and risk of 
power outages.

Ceiling fans are inexpensive and effective. 

Typical Desktop Fan Source J.J. Shiel
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Air conditioners 
Air conditioners which cool air in a house by 

refrigeration or evaporative cooling are very common.

Around 80% of air conditioners are refrigeration type, 

reverse cycle (i.e. they can heat and cool) and split- 

system (with separate units inside and outside the 

home). These include both ducted and non-ducted 

systems.

Reverse cycle

Reverse-cycle air conditioners can either cool or heat 

and have various configurations.19-23  Most now have 

inverters so they use less energy on lower settings, 

and some can even be run on home batteries.

Single split-systems are the most common and lowest 

cost: they are non-ducted, and have one unit indoors 

for each compressor unit outdoors.

Multi-head split-systems are non-ducted units which 

can service multiple rooms from one external unit.

Ducted units carry cool air from one central cooling 

unit to each room or zone and are more expensive 

than single split-system units, and less efficient.

Portable air conditioners are less expensive than split- 

systems but with built-in compressors, are noisier and 

less powerful.

Operation

As well as a cooling mode, reverse-cycle air 

conditioners can also be used with fan-only i.e. without 

cooling, which creates air flow. They can also be used 

in dry/ de-humidifying mode, again without cooling, 

which reduces the humidity of the air in the room and 

helps you to feel cooler in hot humid weather. Both 

modes reduce running costs.

In all cases with air conditioning, the thermostat should 

not be set too low in summer, or it will waste energy 

and cost more. Every degree that the thermostat is 

raised will save around 10%, e.g. a thermostat increased 

from 22 °C to 27 °C will save 5 x 10% = 50% in energy 

bills over that time. Residents can also time their use of 

air conditioning to coincide with off peak charges.

 

Reverse cycle air conditioners are a popular form of house 
cooling. Ceiling fans are also relatively cheap and effective. 
Source: Lifehacker Australia

Purchase or Replacement

When selecting a new air conditioner, 

choose one that:

• contains lower-impact 

hydrofluorocarbon (HFC) greenhouse 

gases, which are used for cooling, to 

help reduce global warming

• has a good energy star rating for heating 

and cooling for your climate zone

• is not oversized, since a smaller unit 

 is more efficient and costs less to run

• does not require ducting if possible, as 

it reduces efficiency
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Evaporative Coolers

Evaporative coolers use water evaporation to cool the 

air and are very effective in dry climates including areas 

such as the Upper Hunter, and parts of Western Sydney. 

They are around seven times more efficient than 

reverse-cycle systems but do not perform well when 

the humidity is high, as is often the case in coastal 

areas during summer. They also require a lot of water 

so are not suited to areas of drought9,10 and also need 

high ventilation, which may require windows or doors 

to be  left open and counteract cooling the home.

Sprinklers

A sprinkler system could be installed along the eaves or 

on the roof to spray the home with water and keep it 

cool through evaporative cooling, as well as making it 

more resistant to bushfire attack.24 

Sprinklers powered by electricity may require 

an alternative design during a blackout, such as 

connecting them to a petrol water pump. As with 

evaporative coolers, water availability is also a big issue 

for sprinklers – particularly in a drought.

Roof sprinklers are great for both cooling and bushfire protection. Source55: Blaze Control

Evaporative coolers are effective in dry climates.

11
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Bushfire smoke and 
pathogens
Bushfires are expected to be more common in a 

hotter, drier climate. Even if the house isn’t threatened 

with fire, residents may still be affected by bushfire 

smoke. 

Pathogens such as viruses, bacteria and mould may 

also be a risk to residents.

To reduce the impacts of smoke and pathogens inside 

the home

• help to stop the smoke entering the home by:

 — sealing up gaps (see the Retrofits section)

 — keeping the doors and windows closed before  

  and during the bushfire26

 — use air purifiers or air conditioners with high- 

  efficiency particulate air (HEPA) or ionisation  

  filters27 that  can remove some particulates

• install a HEPA filter in a tightly sealed home with 

 an ERV28

• purify some air in rooms with ionisers, fans or air  

 conditioners 29-31.

Energy Recovery Ventilation refreshes
and cools inside air in the home. 
Source25: Homevent

Energy Recovery Ventilation
Energy recovery ventilation (ERV) systems17 ensure 

adequate ventilation of a building to pre-set levels. 

They also extract the energy from the hot or cool air 

expelled and use that to treat the incoming air.25 

HEPA filter corrugated internal structure and aluminium 
support. Functioning principle: interception, impact and 
diffusion of dust particles through a dense non-woven fiber 
pads. Source32

This ensures that there is enough fresh air for 

occupants of a well-sealed home while saving heating 

and cooling costs,
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Resilience during blackouts

Failure of the electricity grid (blackouts) can sometimes 

occur in extreme weather, including heatwaves, 

bushfires or storms. This can cut residents off from 

powered appliances, and without cooling devices 

the house can become hot and uncomfortable, and 

disrupt sleep. 

Battery powered appliances, with a special ‘hybrid’ 

feature, or a back-up generator, can keep essential 

appliances and cooling devices running in a blackout 

– even during the night. This improves the resilience 

of a home.

A hybrid feature for a solar powered house refers to 

the ability to disconnect from the grid to safeguard 

grid workers from being electrocuted, but continue 

to power the home “behind the meter”. It is a feature 

that can be added to the solar power system with or 

without the battery. If there is no battery, the home 

can operate without grid power only when there is 

solar power available. i.e. in the daytime.

Be prepared for blackouts during heatwaves

Resilient cooling appliances include:

• Battery operated personal fans

• Portable air conditioners with their own battery 

• Efficient, one-room air conditioners that are 

powered by an hybrid solar PV one with a hybrid 

battery system and:

 – draw little power for use overnight 

 – have an inverter allowing a low-power start up

• A sprinkler system

Generator back up 

Some residents purchase generators in case of power   

outages, and this can be a more affordable solution 

than stand-alone solar PV panels and batteries, as 

long as enough fuel is kept on hand.

WARNING: Switch off during blackouts

Grid-connected households without a hybrid solar or battery system 
should switch off appliances during a blackout to avoid power surge 
damage, and the risk of fire, when the power returns.

13
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Sizing solar systems for resilient cooling

If designed correctly, households that have solar PV 

with a hybrid home battery system can use small 

air conditioners during hot nights when there is a 

blackout.

Battery size should cover over-night energy use for 

essential appliances.

Table 1: Overnight essential services electricity 
loads. Source33

Appliance Power Time Energy

Watts Hours kWh

Air conditioner or Fan 150 6 0.9

Fridge 40 12 0.48

Lights 20 8 0.16

Phone 15 12 0.18

Radio 5 12 0.06

Total 1.78

Table 1 shows typical energy loads of essential 

appliances that should run overnight during a 

blackout, with a total of 1.78 kWh. This compares to 

an average daily use of around 20 kWh of energy for a 

typical home in Australia per day.

The total overnight load estimation of 1.78 kWh can 

be managed with a small home battery. However, the 

battery lifetime is lowered if the battery is regularly 

discharged to its full capacity. So around double the 

required storage is needed. 

This means if the overnight energy needed was rounded 

up to 3 kWh, a battery size of around 6 kWh is required. 

The amount of energy provided by a solar panel system 

can be calculated by assuming they operate for around 

4 hours per day at their rated power output. This also 

includes assumptions around being located in NSW, 

having north-facing panels, the panels are tilted at 

30 degrees from the horizontal, and the sun available 

during those 4 hours (i.e. not smoke affected). 

Dividing 6 kWh by 4 hours per day shows that we need 

1.5 kW of solar panels to provide enough power to fill 

the battery. We can round this up to a 2 kW solar panel 

system. See Figure 4

Figure 4: Rooftop solar PV panels have a small added benefit of shading the roof.
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Housing retrofits

Unfortunately most existing Australian homes are not

well suited to extreme weather and are uncomfortable 

in both hot and cold weather. The average Australian 

house is rated at only 2 stars out of 10 in the scale of

the Nationwide House Energy Ratings Scheme 

(NatHERS).

However, the NatHERS weather files are outdated and 

do not consider extreme events, so even this poor 

rating does not reflect issues with extreme weather. 

Homes can be upgraded to be more comfortable in 

hot weather without air conditioning, but the cost

depends on factors such as the age, and the condition 

and the type of wall and floor construction of the home.

Australia overall has an almost equal proportion (33%) 

of lightweight-walled, cavity-brick and brick veneer 

houses.20 

For the Hunter, brick veneer homes make up around 

50% of all homes,34 and these have more issues during 

heatwaves if they are old and poorly insulated.35

Well-designed homes do not require much energy to 

remain comfortable in all weather, and have passive-

design features such as:

• oriented with the living spaces facing north (in the 

Southern hemisphere) to catch the sun in winter 

and the shade from the eaves in summer

• shading the windows and walls to reduce 

unwanted heat e.g. adjustable shades

• appropriate ceiling, wall and floor insulation

• sealing gaps in the home

• user-controllable ventilation and fans for air 

movement

• thermal mass (see Table 4)

• window treatments – including glazing systems, 

curtains and tints

Retrofit benefits

Retrofits can make the house more eco- 

friendly, improve the health of residents, 

and create a safer home by having at least 

one room such as a Cool Retreat retrofitted 

with resilient cooling strategies. This could 

be of great value to residents who find it 

difficult to tolerate heatwaves, or who may 

be at risk of heat stress.

Retrofitting a home can also improve its 

star rating, increase its comfort, have lower 

energy bills and can be sold for higher 

prices36-38, so that the increased sale price 

may even offset retrofit costs.
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Figure 5: Ceiling insulation is one of the most effective ways of stopping heat from entering the house. Based on CSIRO39

Heat entering the home

The diagram below shows the important areas of an 

uninsulated, unshaded older home where heat can 

enter on hot days. 

This shows that the most important areas to start to 

keep a home comfortable are:

• 25 - 35% through the ceilings

• 25 - 35% through windows

• 5 - 25% through air leakage

Cooling retrofit highlights

One of the top two ways to achieve effective cooling 

is to limit the area in your house being cooled to one 

or two rooms and closing off the rest. A smaller room 

volume needs less air to be cooled if using an air 

conditioner, and can be fitted with curtains and blinds. 

Ceiling insulation such as glass/wool batts (shown 

above) is the other very effective cooling retrofit 

because it blocks the sun’s radiation from entering the 

rooms from the roof. 

16
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Rating cooling retrofits

A lot can be done to combat heat “leakages” through 

retrofitting items such as insulation, curtains, external 

shading and fans. Cooling retrofits work by either:

1.  preventing heat entering the home, e.g. by using  

 insulation, or 

2. by increasing the cooling effect felt by the   

 occupants, e.g. with ceiling fans

Table 2 below rates the retrofits with symbols 1 to 5 

– with five being the greatest. i.e. the most cooling 

effect, highest cost or biggest energy savings. 

The final column indicates the do-it-yourself (DIY) 

ease of carrying out a retrofit i.e. 1 rating means a 

professional installer might be required, and 5 means 

the retrofit is easy to DIY.

This cooling effect data is derived from thermal energy 

simulations of hourly-weather applied to retrofits of 

three typical Australian homes. The cooling effect 

is based on the amount of ‘cooling air-conditioning 

energy’ saved after each retrofit was applied. The 

simulations38 used the weather for a future Adelaide 

climate similar to that experienced in the Hunter now 

and costs were adjusted to 2021 Newcastle NSW.

Symbol

Cost range $0 - 250 $250-700 $700 - 1000 $1,000 - 1,400 $1,400

RETROFIT Cooling effect Cost Energy savings DIY ease

Reduce area to cool

Ceiling insulation

Curtain and blinds

Roof shade

Replace carpet on concrete floor
with linoleum

Roof paint (light colour)

Seal gaps

Wall insulation

Window tint

Roof insulation

Temporary double glazing        –

Window shade

Wall shade

Wall paint (light colour)

Ceiling fans

Under floor insulation

Table 2: The cooling effects of home retrofits. Based on 38

Table 3: Retrofit costs range* for Table 2. Based on38

*Materials supply costs only. Contractor supply and installation costs are around 2.2 times these values.

–

–
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Cooling retrofits

4

6

7

8
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12
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3

2

1
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7
8

53

2

1211

10

1

9

R+ rated ceiling insulation

Rooftop solar panels have a shading effect

Temporary double glazing

Deciduous trees to shade northern windows

Reduce area to cool with a partition

Tinted roof pergola to shade large windows

Replace carpet with linoleum to improve 
thermal mass

Ceiling fans

Thermal-lined curtains

Awnings on west windows shade house 
the from afternoon sun

Weather-stripping (windows, gaps etc)

Trees on west side shade house from 
afternoon sun

Figure 6: Affordable home 
cooling retrofits
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Table 4: Full list of retrofits.

* Note that reflective foil insulation is suited to warmer climates and does not work as well in cooler weather. It can 
contribute to condensation issues if not sufficiently ventilated or drained.39 Professional guidance should be sought when 
installing insulation.

** Trees and grass cover can reduce land surface temperatures by 5 – 6 °C compared to land without trees or grass.48

 

Cooling Retrofit Details

Ceiling fans Ensure bedroom fans are quiet, with remote control and have at least 6 speeds for good 
night-time control.

Ceiling insulation Insulation that sits directly above the ceiling. It can be made of glass wool batts; or concertina 
foil batts and battens*.

Curtains and blinds Blinds and curtains need to have insulating materials (e.g. thermal lining), and be sealed 
against the window to stop air escaping (e.g. pelmets, down to floor, overlapping). See 
Curtains and blinds

Reduce area to cool Reduce room volume that needs to get cooled by adding a partition e.g. door or curtain. 

Replace carpet on 
concrete floor with 
linoleum

Replace carpet on living room concrete floor with linoleum or marmoleum to increase 
thermal mass. Thermal mass is the ability of a dense material like concrete and brick to store 
heat energy. This helps to lower peak temperatures in summer and to raise temperatures in 
winter by storing and releasing heat. 

Roof insulation Roof insulation sits under the roof, assuming there is roof space. Insulate the roof if it is 
accessible. Use sarking, R1 insulation, double-sided reflective foil e.g. AIR-CELL Insulbreak, 
concertina foil batts*.

Roof paint (light colour) White paint; Cool paint reflects the sun’s heat (reflective and high-emissivity paint e.g. 
Skycool or Shieldcoat)   

Roof shade The cooling effect of solar photovoltaic panels as a parasol roof on the northern and western 
roofs. Can also use shade cloths or tarpaulins temporarily if adequately secured or tall trees. 
See Shading and Cool gardens 

Seal gaps Seal gaps in doorways, windows, ceiling, architraves where air might escape or enter, with 
Raven bottom door seals, rubber door and window rubber strips, block out sealants from 
putty to silicone. e.g. in wardrobes, around plumbing.

Temporary double glazing Retrofit secondary glazing or temporary double glazing, or other insulating materials to 
windows with Magnetite, EcoMaster, bubble-wrap, the cling wrap products, or reflective  
covering such as Renshade.40–44 . See Curtains and blinds 

Under-floor insulation Underfloor insulation can be Sancell (90mm gap & 1500 bubble Insulation with double-sided 
reflective foil); R2.5 polystyrene batts; or reflective foil batts stapled to under-side of floor*

Wall insulation Insulation to external wall cavity with polystyrene cubes (e.g. Insulbloc); Fine glass wool; Perlite45. 

Wall paint (light colour) Paint external walls a light colour

Wall shade Shade the north & west walls with shade cloth, green ivy46, or other vegetation (Figure 12), including  
on the ground around the house**. See Curtains and blinds and Shading

Window shade Shade the north windows with 3m high deciduous trees47, awnings, or shade cloth. Shade east 
and west windows with deciduous or evergreen shrubs or trees Figure 12), depending if the home 
needs heat during the cooler seasons. See Curtains and blinds and Shading

Window tint Film tints can lower the amount of heat entering the home.
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Curtains and blinds
As illustrated in Figure 5, above, windows are 

virtually holes in the wall when it comes to 

thermal comfort, especially if they are single 

glazed. So they need shading for the summer 

and curtains for the winter and hot days. 

Curtains and blinds can trap heat behind them 

and prevent the sun shining on internal surfaces 

and heating them up. To do this, they need to be 

made from an insulating material and be well-

sealed against the windows to trap still air.49-52 

Insulating materials include thermal lined curtains 

or the latest honeycomb blinds. Figure 7 and 

Figure 8

For a good seal:

• curtains need to be sealed at the sides against 

the window frame; overlap in the middle when 

closed; have pelmets or a cover installed on 

top to stop the rising heat escaping into the 

room; and reach the floor to stop air being 

drawn in, or escaping in winter.51 Figure 8

• blinds can be hung inside the frame so that 

air cannot escape upwards in summer, nor 

downwards in winter.51 They also need to sit 

tightly against the edges. Figure 7

Other window retrofits:

Other cooling retrofits include temporary 

double glazing with materials such as cling wrap, 

Clear Comfort or bubble wrap.41,43,53 These are 

affordable do-it-yourself products, and there are 

also professionally fitted products.41,42

For east and western windows there are 

reflective window seasonal attachments such as 

Renshade54 which cut heat transmission through 

the glass by 90% in summer.

Figure 8: Curtains installed correctly are effective heat 
blockers

Figure 7: Single-cell honeycomb blinds installed inside 
window frame. Cross-section to show blind structure. 
Source: B. Tehan.

Pelmet hood 
over the 
window

Curtain 
tacked 
to wall

Curtain 
reaches floor

Curtains 
overlapping 

when closed 
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Shading

External window and roof shading are effective 

at preventing the sun from heating the house 

inside. The roof can be protected with shading 

such as PV panels, architectural parasol roofs 

or for a temporary fix during a heatwave shade 

cloths or tarpaulins. Figure 9 and Figure 11

North-facing windows should have protection 

from the eaves – although where this is not 

the case, awnings, louvre or timber shade 

structures, shade cloths or deciduous 

vegetation can be added. 

Similarly, adjustable shade structures can be 

used with east and west-facing windows where 

the sun can enter when it is low in the sky. 

Figure 9

Louvre shade structures can provide views 

of the outside while letting light in, but admit 

little heat into the home. Figure 10

Figure 9: Adjustable awnings protecting west-facing 
windows. Source55: Pazazz Blinds & Shutters 

Figure 11: Shade sails reduce heating of external surfaces. Source: Canopi Shade

Figure 10: A louvred shade structure for west-facing 
window. Source: J.J. Shiel 
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Cool gardens
Vegetation has many advantages, and can be 

applied in different areas around the home, while 

keeping in mind issues regarding bushfire risks.

Rural homes can be more at risk from bushfire 

with vegetation growing around or near a home, 

care should be taken in choosing and locating 

appropriate species

Studies have shown that shading on 50% of the 

house can reduce electricity cooling costs by 

14%; and that thick ivy covering a west-facing 

wall of a two-story building reduced peak –

cooling load by up to 28%.

Dense shading can be achieved with deciduous 

shrubs, trees and vines which let the sun through 

in winter or evergreen shrubs or trees can be 

useful on western walls if residents do not want 

the sun to enter in winter.

Figure 12 shows a house with good placement of 

tall and medium trees to shade its western wall, 

where there is no bushfire risk.

Trees, shrubs and grass that are well-kept can 

effectively reduce temperatures around the 

home by up to 6 °C.48 However, in a drought or 

in heatwaves it can be a challenge to maintain 

any garden and keep it alive. 

Figure 12: Home with trees and shrubs shading the western walls. 

Residents are encouraged to use water saving 

measures and rain water tanks to supplement 

their mains water.

Rain gardens are low-maintenance gardens 

where water from a downpipe, driveway or 

rainwater tank overflow is diverted to a loamy soil 

area for absorption. 

Hard surfaces such as concrete, bitumen, pavers 

or blocks can have cut-outs and porous surfacing 

to allow water penetration into root zones. 

Sloping driveways can be modified to direct the 

water into the garden e.g. with shallow concrete 

saw cuts on an angle.

Look up “Melbourne Water raingardens”online 

for excellent resources on designing and building 

rain gardens.

Grey-water gardens are like rain gardens, but the 

water is sourced from showers, basins, washing 

machines and dish-washers. As per council 

regulations this ‘grey’ water is suitable for use 

on edible trees and decorative plants, but not 

for vegetables due to the possible presence of 

pathogens and contaminants. Avoiding cleaning 

products with sodium compounds and bleach is 

also recommended to avert soil contamination 

and increased pH.
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Other cooling retrofits

Other cooling ideas worth noting are:

• fitting louvre windows – modern ones are well-

sealed and when opened allow natural breezes to 

flow through the home. Figure 13

• convective air flow – airflow can be created in 

multiple storey buildings or tall homes by opening 

a window at the lowest and highest point to release 

the hot air (also called the stack effect). Figure 15

• solar chimneys – dark chimneys or tubes exposed 

to the sun can heat up and draw air in from below, 

to create air movement (this enhances the stack 

effect).

• cooling tubes or earth tubes – are created by 

burying pipes in the ground and using its stable 

temperature to cool down the air with small fans 

drawing the air through. Figure 14

• evaporative water cooling – air that enters the 

house has been cooled by being drawn across 

ponds, water features or other areas of water. 

• swapping bedrooms and living rooms – rooms 

 in the south-eastern. See Cool Retreat

 For further information on passive cooling see: 
 “Your Home - passive cooling”23

Cool air flows in through open
window on the ground floor

Hot air flows 
out through 
open window 
on the first floor

Cool air displaces
rising hot air 

Fig 15: Convective and evaporative cooling.

Figure 13: Louvre windows allow air flow. Source: RAMBiz Media

Figure 14: Cooling tubes or earth tubes    
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Cool Retreat 

One of the best retrofits is reducing the area to be 

cooled, so retrofitting just one room for hot weather          

as a “Cool Retreat” takes this idea one step further. 16,56 

and provides a more affordable option than retrofitting 

the whole house. 

This type of retrofit is especially recommended for 

residents in the vulnerable group, including those in 

rural isolated regions, who may not be able to travel 

easily in hot weather. It is also a good approach

for those with a home that is difficult to affordably 

retrofit, for renters, or for those with a small budget.

Studies of cool retreats during 4-day heat waves in 

houses and apartments in warm temperate and sub-

tropical climates showed substantial reductions of up 

to 85% – 90% in the cooling energy required. 

Given that power outages may occur during extreme 

intensity heatwaves, the smaller retreats can also 

more-easily be cooled using resilient appliances such 

as fans, and portable or solar air conditioners that can 

operate in low energy modes, on little power, and 

even on batteries

A Cool Retreat is best located in the cooler areas of 

the home such as in basements and/or in south east 

corners and has features16,56,57 such as:

 insulation in internal walls

 shaded and light coloured external walls that have 

additional insulation

 gap sealing on all doors to isolate it from the rest 

of the home and from outside

 thermal-lined curtains with pelmets and that are 

sealed against the window. See Curtains and blinds

 fans or air conditioners that can be powered 

directly by stand-alone batteries with solar PV 

panels. See Resilience during blackouts

A Cool Retreat is operated to be as naturally cool as 

possible16,57 (without appliances) with passive shading, 

insulation and gap sealing, but otherwise with cost-

effective, and preferably resilient cooling equipment.

If heatwaves make the room uncomfortable, residents 

can use a small fan or air conditioner to keep cool. The 

room can be cooled down at night time by opening 

windows or doors, or if the temperature does not 

drop, using off-peak electricity for air conditioning.
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Figure 16: Cool retreat - location and features
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The bottom line

Table 5: Priority of Retrofits–guide to retrofits for each type of house tenure, starting with the lowest cost 
items to the most expensive.

RETROFIT Cost* Cooling
Effect

Renter Owner with 
Mortgage

Owner no
Mortgage

Landlord

Reduce area to cool cool ✔️ ✔️ ✔️ ✔️

Temporary double glazing ✔️ ✔️

Window shade ✔️ ✔️ ✔️ ✔️

Seal gaps ✔️ ✔️ ✔️ ✔️
Wall shade ✔️ ✔️ ✔️ ✔️

Ceiling insulation ✔️ ✔️ ✔️

Curtains and blinds^ ✔️ ✔️ ✔️ ✔️
Wall insulation ✔️ ✔️
Ceiling fans ✔️ ✔️ ✔️
Under floor insulation** ✔️ ✔️
Window tint ✔️ ✔️

Roof insulation ✔️ ✔️

Costs (AUD$, 2021)* $700 
plus 

curtains

$2,700 
plus 

curtains

$13,000 
with

 curtains

$32,000 
with 

curtains*

The costs of making our houses cooler is clearly an 

important consideration for residents and start from 

$200 rising to $30,000 depending on the number 

of measures, the type of house and whether trades 

people are used. 

Another important consideration is whether a landlord, 

home owner or renter is involved and what their 

budgets are. A renter for example is unable to do 

some of the possible retrofits possible because 

these these are the responsibility of the landlord.

Table 5 is a guide to help each type of resident 

prioritise which retrofit they should start first, by 

sorting the retrofits from the lowest cost items up 

to the most expensive.

.

* Landlord costs are for contractor supply and install, whereas the rest are supply costs only, assuming the owner does the work.

** For a timber-floored home

^ The curtains for the renter and owner with a mortgage can be for just the necessary rooms, and in all rooms for the 
owner without a mortgage and the landlord. 
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Fold-out awnings - window shading. 
Source: Brisbane Shade

Do as much as you can afford

Landlords and owners with no mortgage should 

consider carrying out as many of the recommended 

retrofits as possible to prepare for a hotter future. 

They can also gain the benefit of the home being 

worth more and may offset costs with higher rents 

in the future.

Owners that have a mortgage may have more limited 

budgets, but can concentrate on the retrofits with the 

most cooling benefit.

A Cool Retreat is a great idea for those with a small 

budget, potentially costing from only $2,000. It would 

include the important cooling retrofits: the reduced 

area, ceiling insulation, well-sealed thermal-lined 

curtains, a battery operated fan and sealing of gaps. 

If the budget permits, other measures could be added 

such as wall insulation, temporary double glazing, 

window shade, wall shade, and a fan or air conditioner 

that is battery operated. Some financial institutions 

offer “green loans” with a lower interest rate if the 

home will be more energy efficient, eco-friendly or 

healthier – and this could be paid off with savings in 

heating and cooling energy bills. 

In addition, governments provide assistance for 

retrofits, cooling appliances, household energy 

payments and the installation of solar PV panels 

to; the elderly requiring care, low income families, 

pensioners, some seniors, and low-income 

households in certain locations NSW including the 

Central Coast and the Mid-Coast.58-61

What retrofits can renters do?

There are schemes that provide affordable bulk 

electricity rates to renters in some apartments.62  

Renters can also join schemes that give credits on 

electricity bills from solar panels located nearby63, 

which is particularly advantageous for those others 

living in apartment units. 

Renters can install well-sealed curtains, perhaps in 

just the living room and bedroom, and these can be 

purchased affordably as second-hand, and also taken 

to other premises at the end of a lease. 

Renters may also be able to negotiate a rent freeze with 

the landlord by contributing payment towards critical 

items such as ceiling insulation or air conditioning.

There are solar PV panel installers that share 

benefits with renters and landlords without upfront 

payments.62 Renters may also join schemes that give 

credits on electricity bills from solar panels located 

nearby63, which is particularly advantageous for those 

living in apartments or units.

Budget for resilient appliances 

In addition to retrofits, a further outlay of around 

$11,000 would provide power for essential appliance 

and cooling devices in the case of a grid outage. See 

Resilience during blackouts section. 

This includes:

• a small, one-room efficient 2kW air conditioner  

 ($2,000 installed)

• a standalone home battery of 6kWh ($7,000)

• 2kW solar panel system ($2,200 after rebates)

This could be a great strategy to increase resilience of 

those in the vulnerable group including people living 

on isolated properties.
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Behaviour

Residents who can adapt their environment to a 

warmer climate can stay comfortable longer with a 

decrease in energy use and cost. This contributes to 

lower peak energy usage in hot weather and helps to 

reduce the risk of power outages64. 

For more detail on how to reduce electricity bills see 

BZE’s Energy-Freedom Home49

Some behaviour changes that can assist with comfort 

and reduce energy costs are:

• move to cooler rooms

• wear lighter clothing

• at low humidity use water mist, wet hair or dampen 

clothing

• minimise physical exertion

• stay away from warm surfaces and avoid hot ovens

• use external shades on windows

• open windows and doors when the temperature 

outside drops below that inside or cool breezes 

start

• close thermal-lined and sealed curtains and blinds

• operate fans

The opening and closing of windows, doors and 

curtains is based on the concept of “night purging” 

or “free cooling” where air is exchanged for warmer 

internal air overnight.

Keeping informed

It is important to know both the humidity and 

temperature for inside and outside. This helps to keep 

the internal conditions comfortable, and can alert 

you to factors such as doors or windows being left 

open. See Figure 17

Humidity is as important as temperature for comfort, 

because when it is high, it interferes with the body’s 

ability to cool down by sweating, as the water layer 

on the skin does not evaporate.

Using a thermometer that measures temperatures 

and relative humidity inside and outside can help 

assist in the timing of changing comfort controls in 

the home.

In hot weather, residents should keep informed of 

heatwaves and bushfire warnings with

• Local ABC Radio and ABC Listen app.65,66 Make sure  

 to know your local station and frequency and have  

 a battery powered radio available to receive   

 emergency broadcasts even in blackouts 

• Bureau of Meteorology website67

• RFS ‘Fires Near Me’ website and smartphone app68

Residents should follow the advice in the Heatwave 

Emergency Plan especially if any residents fall into 

the vulnerable group category.

If residents are staying at home during the heatwave, 

they should follow the advice in the Beat the heat plan 

to keep the home as cool as possible.

Appliances should be operated as per Appliances, to 

reduce energy bills and help to minimise electricity 

grid peaks, which may trigger blackouts.

Figure 17: Analogue temperature and humidity gauge 
showing the most comfortable ranges in green.
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Heatwave emergency plan

Heatwaves and hot weather can be dangerous, and 

residents need to plan if they can keep the house cool 

or decide to leave. 

Cool refuge: leave the house

Residents should find out where local cool refuges are 

in their community, and ensure that they are able to 

reach them, especially on very hot days.

This is particularly for residents who are members 

of a vulnerable group, or those who begin to feel 

uncomfortable.

The location and accessibility of a cool place away 

from the house needs to be planned in advance, as 

well as how one will get there, what to take, who to 

notify and when to return. 

Cool retreats include public facilities with air 

conditioning such as libraries, shopping centres, 

community halls, swimming venues, or homes of 

friends who have air conditioning.

Home cooling principles

If residents wish to stay at home in hot weather they 

should consider if:

• living and sleeping rooms get uncomfortable

• the home has air conditioning

• there is a backup source of power in case of a 

blackout during hot days or nights

• they should contact family and friends

Residents should try to keep the temperature as low 

as possible in the main rooms in use (usually the living 

room and bedrooms), knowing that the sun reaches its 

greatest intensity in the north-west around 3pm.

The main principles to keep a home comfortable in hot 

weather are provided in Table 7.

Table 7: Home cooling principles for hot weather

Principle Actions

Prevent heat from the hot roof space entering each room
Install ceiling insulation if there is access to the roof space

Add a false ceiling and insulation if there is no access

Cool the home overnight to start the next day from a low 
temperature

Open curtains, windows and doors once the outside 
temperature falls below that inside

Stop the sun from directly shining on a window, 
particularly in the east, north and west

Use external shading

Protect the cool temperature of the living rooms
Shade windows externally

Draw the curtains (thermal-lined and sealed at edge of sill) to 
stop heat conducted from hot windows

Stop the sun shining on the walls Shade the walls

Protect the cool temperatures of bedrooms (it helps if 
they are on the south of the home)

Keep bedroom doors and windows closed, and curtains* drawn

*Assume all curtains are thermal-lined and sealed as per Curtains and blinds.
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If homes have no air conditioning, residents can 

prepare the home for hot weather by carrying out the 

cooling-retrofits recommended or just by setting up 

one ‘cool retreat’ room in the house, and following 

this step-by-step guide. 

If the home has members of a vulnerable group, or 

residents still feel uncomfortable, then they should 

leave the home and go to a previously-identified cool 

refuge or call an ambulance.

Night before
Open doors and windows at night to cool 
the house down with the night air and let 
hot air escape.

Early morning
Close all windows and external doors to 

keep in the cool night air.

Close the curtains and blinds on the east 

side of the house.

Close internal doors to prevent any heat 

being transferred from one room to another.

Evening
Once the outside temperature drops below 

the house temperature, open the windows 

and blinds and encourage cross-ventilation, 

–using fans if necessary.

If the temperature is still above 26°C at 

bedtime use light bedding, dampen the hair, 

top sheet or night wear and sleep under a fan.

During the day
Close curtains or blinds on the northern and 
western windows as the sun moves around 
the house. 

Repeat these steps until the hot weather is over. 

Note also preparations for power outage in Resilience 

during blackouts

Preparation the day before: 

Ensure shade cloths, awnings or external blinds are in 

place on the east, north and west sides of the house, 

ready to shade the windows and walls.

Beat the heat plan (no air-conditioning)
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Residents should follow these actions around the home and outdoors to 
stay cool in the heat. This may even mean leaving the house if necessary.

Other actions to stay cool in the heat

Schedule activities
 in the coolest part 

of the day

Dial 000 and call an ambulance 
if you or anyone in your home 

has heat stress symptoms

Stay hydrated, drink 
fluids even if not thirsty, 
and carry a water bottle

Speak to neighbours or 
friends and ask if they 
could visit you, if in an 
isolated area e.g. on a 
rural property

Monitor the 
colour of your 
urine to detect 
dehydration and 
increase water 
intake if it is dark

Avoid 
exercising 
in the heat

Lower your body 
temperature
with cold drinks 
or cool packs

If residents have feel uncomfortable at home, 
they may need to leave and find a cool refuge 
e.g. air conditioned shopping centre, public 
library, friend’s home

If you must go 
outside, wear a hat 

and sunscreen
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Most bushfires that burn large areas are started by 

lightning strikes69-71 and require high temperatures, 

low humidity, flammable vegetation, and strong 

winds.

Temperatures are increasing with climate change, and 

this is raising the threat from bushfires72 – particularly 

in rural areas. Bushfires are now of higher intensity 

and longer duration, and there is less time during the 

year for controlled hazard reduction burning.73

Around 90% of houses are lost to bushfire from ember 

attack and this can occur over distances greater than 

100 metres from the fire front.74 

Also studies for the Hunter, Central Coast and 

Lower North Coast showed that 36% of the region’s 

population is located in areas subject to bushfires.75

There are four steps74 in the NSW Rural Fire Service 

“Bush fire survival plan” and “Prepare the home” to 

lower bushfire risk is the most relevant step here:

Bushfire precautions at home

1. Discuss what to do if a bush fire threatens your 

home

2. Prepare your home and get it ready for bush fire 

season

3. Know the bush fire alert levels

4. Keep all the bush fire information numbers, 

websites and the smartphone app 

The main objectives74,76 are to guard for step 2 to 

prepare and to take precautions for a home against 

bushfire are to try to combat:

• embers propelled by the wind

• radiation from the heat

• flames contacting the house

• damage from high winds

Residents in areas subjected to higher bushfire risk, 

including those in rural districts and near forested 

areas should consider more detailed bushfire 

preparations24,74,76–82.

NSW Rural Fire Service “Bush fire survival plan” outlines how to prepare your home.

http://www.rfs.nsw.gov.au
http://www.rfs.gov.au
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Projected changes across the Hunter Valley

Figure 3: Projected climate changes for the Hunter Valley compared to the year 2000. Source: 9,83
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