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Abstract – Building design is important for saving energy and reducing GHG emissions by 

applying passive solar heating and cooling design principles and using the right materials and 

appropriate design tools. This will make the home healthier and more comfortable. 

The design of energy efficient and sustainable buildings is critical for the future. A key aspect 

of any design is the realistic and accurate prediction of the performance of the building under 

a wide range of weather conditions. This paper examines the effect of different climate zones 

in Australia (which are comparable to the world's major climates) on the thermal 

performance of a complete building and recommended design techniques to suit each climate 

zone to enhance the overall thermal performance. To examine the effect of the location 

(different climates) on the overall thermal performance and how a good design in one location 

may not be suitable at another location, AccuRate will be used to assess the thermal 

performance for the exact module in different climates zones to allow a fair comparison to 

find the appropriate design for the climate where the building is located.  Also, in this 

research, each climate zone design requirements and techniques were addressed for various 

climate variables (including: solar radiation, rainfall, wind speed and direction and humidity) 

to design sustainable building which save great amount of energy while sustaining occupants 

thermal comfort.  
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1. INTRODUCTION  

As a result of the rapid economic and industrial growth in the last several decades, 

energy-related issues are becoming more and more important because of the possible energy 

shortage in the future [1]. That is in addition to the strongly related environmental and metrological 

problems related to energy consumption patterns worldwide. Nowadays, greater attention is being 

given to energy conservation by countries and research institutes, or even at an individual level. 

This attention is due to increased awareness regarding the importance of energy conservation and 

efficiency. Scientists across the world are working on energy management and control in order to 

develop strategies that would result in an overall reduction of energy consumption and 

high-quality and environmentally friendly energy usage. 

Various studies are being conducted on energy consumption in residential buildings. These 

studies range from applying the proper methodologies to handle the problems, to conducting 

a detailed analysis of a certain building or technical study in the HVAC system. Further 

investigation is required in order to provide the suitable scientific foundation that can help decision 

makers and the general public to shift towards efficient energy consumption in the domestic sector.    

One of the main sectors for energy consumption is the domestic or residential building sector. 

Thus, a lot of work is being done in this field to reduce the amount of energy consumed and 
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improve quality of life with efficient energy consumption. The research conducted in this area has 

various aspects; one of these aspects is the improvement and development of methodologies and 

strategies. Advanced research on the methodologies that can be used in such studies has been 

conducted in order to provide the proper foundations in the field.  

Several studies tried to review and compare the methodologies used in certain concepts such as 

modelling building energy systems, treatment of energy flow in buildings, and data collection 

[2], [3]. A process called Energy Operations Management (EOM) can be implemented to reduce 

energy consumption and costs by investing in the energy efficiency techniques [4]. Others went 

further and worked on the proper methodology to consider the effect of the behaviour of the 

building’s occupants on the consumption of energy [5]. Many other studies elaborate more about 

the methodologies and approaches that can be implemented in analysing the energy consumption 

in buildings.  

To meet the sustainability goals for the building sector, it is essential to develop new building 

concepts, technologies and materials that can further enhance the energy efficiency of 

buildings, while at the same time improving the indoor environmental comfort of the building’s 

occupants [6]. This is one of the major aspects that have been considered to improve energy 

consumption in the domestic sector. For example, the outside building surface characteristics such 

as the colour and reflective coating [7] and their effect on the thermal performance of buildings 

has been conducted in different environments. 

On the other hand, the simulation and modelling of buildings to study the energy consumption 

is also gaining the attention of research groups worldwide. Usually, simulations are conducted 

to predict the energy needs for a certain building configuration, additionally, it is conducted to 

establish a comparison with the real situation [8]. The importance of the simulation in the 

decision-making process and early incorporation of simulation software, faces several challenges, 

e.g.; excessive modelling time, inconsistent requirements and large design variability. 

Various codes and software have been developed (and commercially available) for this purpose, 

such as; StruBim by CYPE, IDA Indoor Climate and Energy by EQUA Simulation AB, 

DesignBuilder by DesignBuilder USA, eQUEST by James J. Hirsch & Associates (JJH), and 

many other codes. Applications of the methodologies and simulations are being conducted 

regularly, especially when a new process or code is developed [9].  

Others assessed the building performance simulation results to the actual measurements for 

predicting building energy performance [9]. In the same scope of research, Tronchin and Fabbri 

analysed and compared three different numerical codes/models for the energy performance of the 

building’s software calculations against real energy consumptions to identify possible gaps in the 

simulation field in general. Thus, the database of simulation performance is rapidly increasing. 

Such a database is important because when choosing which simulation tool to use in a project, the 

user must consider the tool's accuracy and reliability, and this can be done by providing the code 

or simulation results compared with the actual building measurements [10].  

Researchers reviewed how Data Science has been applied to address the most difficult problems 

faced by practitioners in the buildings energy sector [6]. A study on energy-efficient design 

strategies for two climatic zones in Turkey evaluated the thermal performance of two 

buildings (constructed according to certain regional Turkish standards), this highlighted that there 

were considerations in the implemented standards, for example, the study showed that 

the standards have made a significant mistake by neglecting the heat storage capacity in hot-dry 

climate regions. In addition, a study concluded that the response to the climate of the region with 

two climate zones should not be considered as one zone [11]. The relation between the climate 
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zoning and energy performance in buildings, which were investigated during hot summer periods 

and their impact on a building’s thermal-energy behaviour, show it is extremely important in an 

urban area to use a statistical analysis of the microclimate variation during monitored hot 

periods. This work distinguishes between the timely variation of the climate and not just 

the areal/regional zoning [12].   

Space heating and cooling from different types of fuel consuming a significant amount of 

energy in Australia can be reduced by appropriate climate passive design. There are different 

climate zones in Australia similar to the major climates around the world as shown in Fig. 1 which 

represents the major climate zones in Australia.  

The main climate zones in Australia are: 

 Warm humid summer, mild winter, the main features of this zone are high diurnal 

(day/night) temperature ranges and four distinct seasons where autumn and spring are 

ideal for the human comfort range, while winter has low humidity which is outside 

the human comfort range and hot to very hot summers with moderate humidity which 

exceed the human comfort range; 

 High humid summer, warm winter, this climate zone is located at the north of 

the Tropic of Capricorn, where the sun is in the southern sky during some of 

the summer. The summer (wet season) is hot, humid and usually experiences 

high-levels of rain. The winter (dry season) is warm, dry and sunny; 

 Hot dry summer, warm winter, this zone’s typical characteristics are: hot summers, 

winter days may be warm and cool winter nights, big temperature differences between 

day and night. High sun glares during summer days; 

 Hot dry summer, cool winter zone in Australia, which has: hot summers with high sun 

glare; winter can be cold, dry air; big temperature differences between day and night; 

 Mild to warm summer, cold winter (Cool Temperate Zone) which is: mild to warm 

summers and cold winters and in the higher parts of the Snowy Mountains, snow can 

fall at any time of the year. In Tasmania, summer snow has been known to fall at 

elevations as low as 300 m. 

 

  

Fig. 1. Major climate zone in Australia with their features [13].  
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Improving the energy efficiency of the buildings could be achieved by general measures to 

avoid heat loss in all climates. For walls and roofs, airtight construction is required, which can 

save up to 25 % of heating costs [14], bulk insulation, and passive heating using solar radiation 

which can be absorbed by higher thermal mass walls in the winter months. Appropriately sized 

windows, oriented and shaded windows, and double-glazed for better insulation. 

There are common procedures to avoid heat gain for all climates. For windows; using small 

windows with proper orientation, shading and low-E glass for lower radiation absorption. 

For walls and roofs, it is vital to use lightweight construction for rapid cooling, reflective and bulk 

insulation, light colours to reflect radiation, airtight construction especially when air-conditioning 

is in use, shading for external walls (i.e. trees), high thermal mass (where diurnal temperature 

swings are high), controlled ventilation to dissipate heat from the building. 

A technical manual has been developed by the Department of Climate Change and Energy 

Efficiency in Australia (DCCEE), to show how to design and build more comfortable homes that 

have less impact on the environment, are more economical to run, healthier to live in and are 

adaptable to the changing climate. This manual provides the general rules which apply in 

the different climate zones in Australia (in this report most of the techniques used to improve 

the thermal performance for each climate zone were concluded from this manual) [14]. 

The results for base temperatures of 21 °C for cooling (21CDD) and 15 °C for heating (15HDD) 

are presented in Fig. 2. The red zones represent areas of Australia where cooling is needed more 

than twice as much as heating. Light green and blue zones represent areas where heating is 

predominantly required. 

 

 

Fig. 2. Australian heating and cooling requirements of 21 °C for cooling (21CDD) and 15 °C for heating (15HDD) [15]. 
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In the hot and dry climate of India, common practice is to build with high thermal mass 

structures which provide better thermal comfort environments for the occupants rather than 

the lower thermal mass buildings where there is not enough night ventilation, otherwise the high 

thermal mass houses can be uncomfortable [16]. 

In high humid climates, high mass buildings are not preferred due to their small diurnal 

variation. Low thermal mass constructions are recommended as they respond quickly to cool 

breezes. A study conducted in Thailand on the economic performance of high and low thermal 

mass walls concluded that higher thermal mass walls delay the rise in internal surface temperatures 

during the daytime. On the other hand, it raises the internal temperature during the night. The study 

also found that higher thermal mass walls are not economical in tropical regions such as Malaysia, 

as low thermal mass buildings are recommended to sustain the occupant’s thermal comfort [17]. 

A new study to investigate the effect of thermal mass in cold climates with active heating and 

hot climates with active cooling were carried out. The study agreed with current literature that 

high thermal mass buildings are likely to be beneficial in a hot climate with high diurnal variation; 

however, in cold climates the high thermal mass buildings can increase the energy consumption 

compared with lower thermal mass constructions of identical floor area, U-value and 

air-tightness [18]. 

2. METHODOLOGY  

2.1. Full Scale Test Module (InsCB) 

In the last decade an intensive ongoing research program by the Priority Research Centre for 

Energy at the University of Newcastle, Australia has involved the construction and monitoring of 

four full scale housing modules under a variety of weather conditions (Cavity Brick (CB), 

Insulated Cavity Brick (InsCB), Insulated Brick Veneer (InsBV) and Insulated Reverse Brick 

Veneer (InsRBV)). Each module was selected to characterise typical forms of local construction 

in Australia and are located at the University of Newcastle (UON), Callaghan campus 

(151.7 longitude and –32.89 latitude) [18]. 

This paper will examine the Insulated Cavity Brick module (InsCB) as a case study to examine 

the effect of the location with different climates on the overall building thermal performance. 

The module has a square floor plan of 6 m · 6 m and the full module description in Fig. 3 [18]. 
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  (a) 

  

 (b)  (c) 

  

 (d)  (e) 

Fig. 3. Real module photos, including north, south and top view plans for all modules: (a) the Northern face; (b) North 
plan for all modules; (c) walling system; (d) South face; (e) top view plan [19]. 

The details of the wall systems used are summarised in Table 1. 
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TABLE 1. INSCB MODULE ELEMENTS AND MATERIAL CONFIGURATIONS [19], [20] 

Module element 
U-value, 
W/m2·K 

Material configurations 

External walls (Insulated 
Cavity Brick) 

0.617 Two 110 mm brickwork skins with 50 mm cavity with R1 polystyrene 
insulation and 10 mm render covered the internal walls 

Roof (Clay) 0.588 Clay tiles over a layer of foil sarking 

Door 
0.394 2040 · 820 mm standard solid timber door insulated by 75 mm thick 

layer of polystyrene foam 

Window 5.763 2050 · 2840 mm clear glass set in a light coloured aluminum frame 

Ceiling 0.286 10 mm plasterboard and R3.5 glass-wool batts between rafters 

Slab 0.862 Concrete slab 

 

Insulated Cavity brick modules consist of 110 mm thick brickwork skins with 50 mm cavity 

(R1 polystyrene insulation fixed to cavity side of interior brick skin) and the 110 mm internal wall 

covered by 10 mm internal render. 

The overall wall U-value of 0.617 W/m2·K represents the reciprocal of the R-values and are 

usually used to express the overall heat transfer coefficient for the wall system, including inside 

and outside air film resistances. The U-values for surface to-surface have been included only to 

highlight the contribution of air film resistances. Under steady-state conditions, the U-value is 

a direct measure of the rate of heat transfer (in Watts) through a 1m2 area of the building element 

when it is subjected to a temperature difference of 1 °C.  

A major opening (window) was installed in the northern wall of each module, where a typical 

living room to floor area ratio nearly 20 % (the winter sun enters the module during winter through 

the northern window in the southern hemisphere). Each module includes two internal L-shape 

walls 2 m · 1 m with a height of 2 m and 110 mm thick. The ceilings were heavily insulated with 

R3.5 glass wool batts to minimise/eliminate heat loss through the ceiling. The temperature inside 

each module was determined only by the influence of the external weather conditions 

(free-floating state) and no heating or cooling was applied [21]. 

2.2. AccuRate 

Commonwealth Scientific and Industrial Research Organization (CSIRO) have developed 

a software tool for house energy modelling called AccuRate in partnership with the Australian 

Government Department of Climate Change. AccuRate is currently the standard software for 

house energy rating in Australia for compliance with the Australian National Building Code. 

The program has been evaluated against the International Energy Agency BESTEST, which found 

that it compared well against their eight reference programs from the US and Europe. 

AccuRate enables house designers to calculate temperatures, heating and cooling energy 

requirements on an hourly basis, and assess a house’s energy efficiency in any one of 69 different 

climatic zones in Australia. The model includes a wide range of factors that impact a house’s 

energy efficiency; such as “natural ventilation, insulation, air leakage, thermal mass, roof spaces, 

sub-floor spaces, skylights, horizontal reflective air gaps, windows, and external shading 

structures such as neighbouring buildings, trees and fences. It also includes extra modules that 

allow designers to investigate other sustainability parameters outside the energy efficiency 

rating, like lighting, space heating and cooling, hot water, water usage, and embodied carbon 

dioxide” [22]. 
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AccuRate Sustainability (V2.3.3.13 SP1) is assessment software that gives a star rating to 

residential buildings in Australia. This tool calculated annual cooling and heating energy required 

to sustain the occupant’s thermal comfort. The results of the assessment process for any building 

is specified as a star rating between 0 and 10, the higher the stars (bands), the better the thermal 

performance of the building [21]. 

AccuRate star ratings are set for each specific climate zone to allow fair comparison of 

the buildings across climates despite extreme regional variability in weather conditions across 

Australia.  All conditioned spaces must be maintained within a certain range of thermal comfort. 

The heating and cooling energy requirements are calculated hourly over a period of one year. 

Shown in Table 2 is an example for the Newcastle area (Zone 15), where the lower energy 

requirements, the higher the stars [23]. Cooling thermostat settings in AccuRate assumed that the 

thermostat trigger point ranges from 22.5 °C for alpine zones to 28.5 °C in very hot zones. 

For the heating thermostat settings, it ranges from 20 °C for living spaces and 18 °C for sleeping 

spaces [24]. 

 

TABLE 2. ANNUAL ENERGY REQUIREMENTS (MJ/M2·ANNUM) FOR EACH STAR RATING [25] 

1 Stars  2 Stars 3 Stars  4 Stars  5 Stars  6 Stars  7 Stars  8 Stars  9 Stars  10 Stars  

349 232 159 114 86 67 50 34 19 6 

3. RESULTS AND DISCUSSIONS 

From previous studies, the Insulated Cavity Brick module has the best thermal performance in 

the Newcastle area in Australia compared with the rest of the modules (Cavity Brick, Insulated 

Brick Veneer and Insulated Reverse Brick Veneer) [26], [27]. Using AccuRate to assess 

the thermal performance of the Insulated Cavity Brick module in different climate zones were 

shown in Table 3 and Fig. 4. 

TABLE 3. STAR RATING AND ANNUAL ENERGY REQUIREMENTS 

FOR INSCB MODULE IN DIFFERENT LOCATIONS IN AUSTRALIA 

 

 

 

 

 

 

 

 

 

 

 

 
Note: Newcastle is located 170 km north of Sydney with an almost similar climate. 

 

Location Star rating kWh/m2·annum 

Sydney, NSW 9.2 2.5 

Melbourne, Vic 6.5 27.2 

Newcastle, NSW 8.9 3.9 

Adelaide, SA 7.9 16.9 

Alice Spring, NT 7.5 22.2 

Brisbane, QLD 9.3 3.3 

Hobart, TAS 5.9 45.8 

Perth, WA 9.2 2.8 

Darwin, NT 6.7 84.5 
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Fig. 4. AccuRate rating for different locations/climate zones in Australia [14]. 

Designing for the climate is important because each location requires different design 

techniques. For example, if the location of an InsCB module is changed from Newcastle to Perth 

the star rating will increase from 8.9 to 9.2 and if it is changed to Darwin it drops to 6.7.  

Colder climates such Melbourne and Hobart will result in a greater need for heating energy 

because of the large un-insulated window. On the other hand, in hot climates such as Darwin this 

will result in lower thermal performance because of the increase in cooling energy required caused 

by the high thermal mass of the walls and the radiation entering the module through the northern 

facing window (Southern Hemisphere). 

3.1. Design Techniques for Sustainable Design in Each Climate Zone  

The InsCB module design and materials were suitable for temperate zones that typically 

experience mild to warm summers and cool winters (Sydney, Newcastle, and Perth). In this climate 

the need for winter heating is greater than the need for summer cooling. During the summer months, 

the temperature at night is lower than 20 ºC on average, so allowing the cool night air to ventilate 

the building cools the air and dissipates the thermal mass heat from the walls making the building 

cool during the day. 

The main design requirements in a temperate climate are: glass facing north (Southern 

Hemisphere), with shading designed to absorb the sun's heat during winter and block it in the summer 

months, internal thermal mass to absorb the heat during the winter days and reradiate it inside the 

building during the night, air-tight construction to minimise heat losses, a light coloured roof is 

essential in the summer months to reflect most of the sun's radiation heat back into the atmosphere 

– this will not affect winter solar heat gain as the winter sun is angled lower in the sky, shining more 

on the walls than on the roof, so the reduction of winter solar heating through the light coloured roof 

is minimised. 
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Design the building to facilitate cross ventilation by opening windows at night, and keeping them 

closed during the hot days, and shading the east and west walls in summer (i.e. trees) can cool the 

house. Ceiling insulation is needed for Sydney and Newcastle, but more insulation is required for 

Melbourne and Adelaide.  

InsCB is suitable for temperate climates and does not suit cool temperate climates – mild to warm 

summer, cold winter (i.e. Melbourne, Tasmania). In a cool temperate climate, the techniques as per 

the temperate zone, and bigger north facing and east facing windows with double glazing (with 

exterior shading to eliminate the summer sun) to facilitate the penetration of the morning sunlight 

during the cooler months and more airtight construction with heavier bulk insulation to keep the heat 

inside the building is needed. 

A hot humid climate is located in the northern part of Australia (i.e. Darwin). The InsCB design 

was not suitable for these kinds of climates which need a minimum sized window on the east and 

west walls to decrease heat gain throughout the year and the building heat gain can be reduced by 

positioning the long axis of the house east‐west for cross ventilation also ventilating the roof space 

to reduce accumulated heat. Lighter house construction materials (timber, fibrous cement) will store 

less heat and due to its low thermal mass will cool faster at night since the day to night temperature 

fluctuation is smaller and as the average daily outdoor temperature is too high for comfort, materials 

with high thermal mass, such as bricks and concrete will not work specifically in this climate. Light 

colours for walls and roof, to reflect the sun radiations and dissipate heat quickly at night. Shading 

the walls and windows with suitable shutters, verandas and eaves will protect the building from the 

summer sun. 

For high humidity climates, air movement is vital to help perspiration to evaporate. Main design 

requirements for a hot humid climate are that windows facing each other to facilitate cross ventilation 

with a long, narrow floor‐plan to maximise ventilation in bedrooms, also open-plan living areas with 

a high roof, to increase air circulation and minimise roof radiant heat to the residents. If there is no 

air-conditioning, reflective foil insulation performs better than bulk insulation because it stops the 

building from cooling down during the night. Otherwise it requires bulk insulation and double-glazed 

windows. 

Hot dry zone with warm winter (i.e. Alice Springs), because of the intense solar radiation, we have 

to apply: light colored external surfaces to reflect the sun, reflective foil insulation in the walls and 

roof. If air-conditioned, the building requires bulk insulation. Also, small well shaded north facing 

windows will improve the thermal performance. The hotter the summer, the smaller the windows, 

but smaller windows will reduce night ventilation. No windows or very small windows on the eastern 

or western side of the house. Earth sheltered, and underground housing can be used because it has 

a large thermal mass to maintain the building’s thermal comfort. 

Because of the large day to night temperature variation, thermal mass in the living areas to cool 

the building during the day and low thermal mass for the bedrooms to cool rapidly at night using 

cross ventilation. Roof mounted exhaust fans for night cooling will improve the thermal comfort. 

Hot dry with cold winter, similar in some features to a hot dry climate, but with mild winters 

because of the large difference between summer and winter temperatures, shading is important to 

keep out the summer sun and to allow the winter sun to enter (trees may be used for shading around 

the house) and because the winter is cold. To allow solar passive heating in winter, windows (north 

facing) should be larger than those in a hot dry climate with a warm winter. Bulk insulation is 

required to reduce heat loss through the walls and ceilings. Moderate insulation for bedrooms with 

lighter construction (low thermal mass) will help to cool fast at night, in addition to air tight 

construction to reduce heat loss. 
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3.2. Recommendations for Different Climate Zones  

Table 4 summarises the recommendations to achieve higher star rating for InsCB Module in 

different climate zones. 

TABLE 4. RECOMMENDATIONS TO ACHIEVE HIGHER STAR RATING FOR INSCB MODULE IN 

DIFFERENT CLIMATE ZONES 

Climate zone Recommendations 

Warm to mild temperate 

zone 

Higher thermal mass especially to the internal walls facing north windows to absorb 

the heat during the winter day and reradiate it inside the building during the night 

Facilitate cross ventilation during cool summer night 

Eliminate air drafting through leaky walls and windows 

Light coloured roof and darker walls especially the northern walls to absorb winter sun 

Shade the east and west walls in summer (i.e. trees) 

Bulk Insulation is needed and double glazed windows 

Cool temperate climate and  
Alpine 

As per mild temperate zone in addition to: 

 Bigger north facing windows 

 Insulated windows 

 More airtight construction 

 Heavier bulk insulation 

Hot humid climate Minimise windows size to a certain size without affecting the cross ventilation 

Positioning the long axis of the house facing main wind direction for cross ventilation 

Ventilating the roof space to reduce accumulated heat 

Low thermal mass construction (timber, fibrous cement). Materials with high thermal 
mass, such as bricks and concrete will not work specifically in this climate 

Light colours for walls and roof 

Shading the walls and windows with suitable shutters, verandas and eaves could work 

to protect from the summer sun 

Warm humid climate On top of the recommendations in hot humid climates 

Windows better to face each other to facilitate cross ventilation 

Long, narrow floor‐plan to maximise ventilation in bedrooms 

Open plan living areas with high roof, to increase air circulation and minimise roof 
radiant heat to the residents 

Hot dry zone with warm 
winter 

Light coloured external surfaces to reflect the sun 

Reflective foil insulation in the walls and roof 

Small north facing windows 

Well shaded 

Earth sheltered and underground housing can be used because it has large thermal 
mass to maintain the building’s thermal comfort 

Higher thermal mass in the living areas to cool the building during the day and low 
thermal mass for the bedrooms to cool rapidly at night using cross ventilation 

Roof mounted exhaust fans for night cooling 

Hot dry summer with cold 
winter 

On top of the recommendations to the hot dry climates 

Shading is important to keep out the summer sun and to allow the winter sun to enter  

Trees may be used for shading around the house 

Larger north facing windows than in a hot dry climate with a warm winter 

Bulk insulation 

Air tight construction to reduce heat loss 
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4. CONCLUSIONS 

Designing economical and energy efficient buildings that react to the climatic conditions found 

at the site, require studying and analysing the impact of the different climate zones. Choosing the 

right building components/materials suitable to each climate condition is essential for sustainable 

developments. 

Insulated Cavity Brick module (InsCB) has the best thermal performance in the Newcastle area 

in Australia compared with the rest of the modules (Cavity Brick, Insulated Brick Veneer and 

Insulated Reverse Brick Veneer). Using AccuRate to assess the thermal performance of the 

Insulated Cavity Brick module in different climate zones showed that the best suitable design 

module for one area was not suitable for the other climates. 

In general, to avoid heat loss in all climates these design techniques should be applied; airtight 

construction; bulk insulation; thermal mass for the walls and floor; passive heating using solar 

radiation in the winter months; appropriately sized, oriented and shaded windows; double-glazed 

for better insulation. General measures to avoid heat gain for all climates; small east and west 

windows; shading and low-e glass for lower radiations absorption; lightweight construction for 

rapid cooling; reflective insulation; light colours to reflect radiation; shading for external walls 

(i.e. trees) and high thermal mass (where diurnal temperature swings are high) with proper 

ventilation to dissipate heat from the building. 

Final results showed that the InsCB module (which is the best thermal performing module 

among all the modules located on the site) is suitable for Sydney, Perth and Brisbane climates and 

not suitable for colder climates due to large un-insulated glazing areas (north window), and is also 

inappropriate for the hot and humid climates because of the higher thermal mass of the walls which 

required cooling energy to overcome the heat stored inside the thick walls. 

Each climatic zone requires different design techniques which need to be addressed accurately 

by understanding climate variables (including: solar radiation, rainfall, wind speed and direction 

and humidity) to design sustainable buildings. Designing for the climate is crucial for design 

sustainability, which if addressed accurately can save massive amounts of heating and cooling 

energy whilst sustaining occupants’ thermal comfort.  
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