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Introduction 
 
This report summarises the outcomes of a workshop on Energy Efficient House Design in 
Tropical Queensland, held on 24 February 2005 at the Southbank Hotel and Convention 
Centre, Townsville.  Thirty-seven people attended the workshop.  A list of participants is 
attached (Appendix 1). 
 
The aim of the workshop was to develop a better understanding of appropriate building 
design for tropical environments.  Objectives included: 
• To achieve a better understanding of stakeholder issues; 
• To examine key issues to be resolved; 
• To develop strategies for addressing areas of contention; and 
• To provide input into changes to the BCA which propose to increase the stringency of 

energy efficient housing from the current 3.5 stars to 5 stars. 
 
Feedback from participants suggests that the workshop successfully achieved the first two 
of these objectives.  This report provides information to contribute to the achievement of 
the latter two objectives.  It should be noted that the report focuses upon areas of 
contention and does not deal in detail with areas where there is general agreement (e.g. 
building orientation). 
 
 
Background 
 
An Issues Paper was distributed to workshop participants in advance of the workshop.  
The Issues Paper provided important background information for the issues examined at 
the workshop.  Copies of the Issues Paper can be obtained from Dr David Mills at 
Building Codes Queensland on (07) 3237 1703. 
 
All workshop participants were invited to attend a guided tour of local houses on 23 
February 2005.  The houses were selected by leading Townsville architects so as to 
provide workshop participants with some practical first-hand experience of house design 
issues that were to be discussed at the workshop.  Around half of the workshop 
participants attended the tour. 
 
Seven presentations were given at the beginning of the workshop to provide a setting for 
the discussions that were the focus of the workshop.  The presentations were kept to less 
than 15 minutes each and they included presentations from some of Townsville’s leading 
experts in house design. 
 
Three discussion sessions were held during the workshop, with discussions focusing 
around topics drawn from the issues paper.  Separate discussions were held by five 
groups of seven to eight people each.  Each group was then invited to summarise the 
results of their discussions in a review session. 
 
This report provides an analysis of outcomes from the workshop.  Specific comments in 
relation to questions discussed at the workshop are presented in Appendix 2.  Comments 
do not necessarily reflect the shared opinions of all workshop participants. 
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Summary of outcomes from the workshop 
 
The most important fundamentals of good housing design for the tropics are: 
1. Air flow 
2. Shading 
3. Orientation 
 
The need to get these three factors right was stressed repeatedly and was demonstrated in 
the houses that were visited.  A further important design factor is: 
4. Insulation (including roof ventilation) 
 
Other factors also deemed to be important, but of lower priority to those stated above, 
are: 
5. Surrounding vegetation and other relevant landscaping features 
6. Use of different areas in and around the house (indoor and outdoor) 
 
 
Air flow 
 
The flow of air through the house is a primary design consideration for a comfortable 
house in the tropics.  Good design can achieve two objectives: a) a physiological cooling 
effect; and b) the removal of heat from the house. 
 
A small movement of air across the body is sufficient to create a physiological cooling 
effect.  Good house design requires consideration of how air flows through the house so 
as to best utilise this physiological cooling effect.  Thus, for example, if window 
placement is too high, then air flowing through windows may not produce effective 
cooling for people seated in a lounge room (noting that high windows will, however, help 
to remove rising hot air from a room). 
 
Consideration needs to be given to how air flows into and out of a room as well as how it 
moves through a room.  The smaller of the inlet and outlet openings will generally be the 
limiting factor on airflows.  However, external factors can also have an important impact 
on airflows.  Notably, some designs use venturi effects to facilitate increased airflows.  
Creating high and low pressure areas around the house, appropriate to prevailing breezes, 
and connecting these through the house, will create beneficial air flows. 
 
Workshop participants felt that breezes were generally available when needed in the 
tropics and that houses should have fans for use in times when breezes were not 
available. 
 
Greater consideration needs to be given to the effect of cooling sea breezes.  The 
difference in heating and cooling rates for land and water result in diurnal air movements 
that are dependable sources of breezes in coastal regions.  However, there is a limit as to 
how far these breezes extend beyond the coast.  The boundaries for sea breezes are 
unlikely to match boundaries used in the assessment of house performance. 
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The use of wind and other climatic data based upon regional assessments is a problem as 
significant variations occur across suburbs.  Microclimate assessments are needed in 
populated areas, particularly where hills, watercourses or differences in vegetation occur. 
 
Estimates of wind speeds external to the house are of low importance for good house 
designs that take into account how airflows are created and channelled through a house.  
Hot surfaces will cause air to rise, drawing air from cooler areas.  Hence, air can be 
drawn from under the house or other shaded areas if inlets and outlets are matched with 
cool and hot areas, or by utilising high and low pressure areas set up outside the house by 
virtue of form. 
 
The relationship between increasing breezes and increasing height above ground depends 
upon how open or closed the house design is.  Where house designs are very open (e.g. a 
veranda), increasing height is very beneficial, with the benefits of height diminishing as 
the house design becomes more closed.  In addition, the relationship between house 
height and external barriers to airflow is important.  In particular, it is helpful for 
windows and other openings to be above fence height (or for fences to be built below 
window height). 
 
 
Reducing heat entry through roofs 
 
The roof is often the leading source of heat intrusion into a house.  Hence, reducing heat 
transfer from ceiling cavities is particularly important.  This can be achieved through any 
one of, or combination of: 
• reflective foil insulation attached underneath the roof; 
• bulk insulation laid on top of the ceiling; and 
• ventilation of ceiling cavities. 
 
There are also variations to these measures – such as air-cell, which includes bulk 
insulation properties in a reflective foil product. 
 
Proponents of each of these products have argued that their product produces superior 
results to other products.  There is a lack of definitive and impartial scientific evidence to 
shed light on the comparative benefits of the different products in tropical environments. 
 
It appears that all three products can be helpful in reducing heat intrusion and optimal 
performance might be achieved through the use of a combination of products.  Trade-offs 
might also be achieved through the use of more of one product to compensate for less (or 
none) of another. 
 
Roof ventilation requires an inlet (typically eaves vents) and an outlet (typically a 
whirlygig or other such device) to be effective.  The size of these openings impacts on the 
amount of hot air that can be extracted from a roof. 
 
Insulation performance is measured in terms of a product’s R-value.  This is well 
established for reflective foil and bulk insulation. 
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Unfortunately, acceptance of performance levels for different degrees of roof ventilation 
is yet to be established.  The absence of such information has made it difficult to 
determine appropriate ratings for specific levels of roof ventilation.  This has created a 
problem for the inclusion of roof ventilation in the Building Code of Australia. 
 
Marketers of various roof ventilator products have suggested that some designs can 
increase ventilation rates through the use of external breezes or venturi effects.  In the 
absence of independent test data regarding the performance of these devices, it is difficult 
to validate these claims.  Installers have developed rules-of-thumb for the amount of 
ventilation needed, through practical experience, and there appears to be general 
acceptance of the worth of including these products in good house designs.  However, 
independent scientific studies are needed to quantify the benefits of roof ventilation. 
 
An important concern for ongoing good house performance is the risk that air 
conditioning can cause condensation in ceilings and this can degrade the performance of 
insulation.  Good ventilation and appropriate types of insulation are necessary to address 
this problem. 
 
It appears that there is no evidence of roof ventilation causing condensation in the roof 
space.  Rather, the general feeling amongst workshop participants was that roof 
ventilation would reduce the risk of condensation. 
 
 
The impact of surrounding landscaping 
 
The vegetation and other landscaping surrounding a house have an important impact 
upon the performance of a house.  The microclimate created by vegetation produces 
transpiration and shade that can potentially provide an estimated 3–5 degrees C cooling 
benefit. 
 
There are also broader community-wide benefits provided by vegetation, through 
reducing the urban heat island effect.  By shading paved areas, vegetation reduces 
reradiated heat and this can have a noticeable difference in improving comfort levels in 
the surrounding neighbourhood. 
 
Neighbouring buildings and structures are part of the surrounding landscape that can also 
provide shading.  This is particularly significant for small allotments, which if well 
orientated with a northerly aspect, can receive shading of eastern and western walls from 
neighbouring buildings. 
 
The practicality of integrating landscaping into house performance assessment is a key 
problem.  Vegetation changes over time and all landscaping elements (vegetative or 
constructed) can die or be removed, so cannot be relied upon to provide ongoing benefits 
to house performance.  Therefore, houses need to be designed so as not to be reliant upon 
landscaping for good performance.  However, a means should also be developed to 
encourage beneficial landscaping and there were different schools of thought as to 
whether concessions should be given for the impact of landscaping on house performance 
assessments. 
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Mandatory disclosure of house energy ratings upon point of sale provides a means of 
resolving issues with how landscaping can be integrated into house performance 
assessment.  Through this mechanism, the changes that occur to vegetation could be 
captured in price signals via assessments that occur each time the house is sold.  Thus, 
there was strong support for including the consideration of landscaping in energy 
assessments used for mandatory disclosure. 
 
 
Thermal mass 
 
Thermal mass was not considered an important issue in coastal regions of the tropics as 
long as it is adequately shaded.  Used properly, thermal mass has the potential to provide 
some minor benefit in coastal tropical regions.  However, unshaded thermal mass 
reradiates heat and is to be avoided.  Concern was expressed about the high proportion of 
housing in the tropics that has inadequately shaded thermal mass, thereby detrimentally 
impacting on house performance. 
 
Shading of thermal mass adjacent to the house is also important.  Paved areas near a 
house (including nearby roads) if not properly shaded reradiate heat, adding to the heat 
load on the house. 
 
A key issue for thermal mass in the tropics is its use in relation to cyclones, which are an 
important consideration for house design in the tropics.  The perception of high thermal 
mass buildings performing better in cyclones contributed to builders favouring concrete 
block construction.  However, there was concern that cyclone protection was generally 
not being done properly regardless of the material being used.  It was felt that cyclone 
protection benefits should not determine the use of either lightweight or heavyweight 
material, and either would be suitable with appropriate building techniques. 
 
A second important issue for thermal mass is the dominance of concrete block 
construction as the most common form of construction in the north due to its cost-
effectiveness.  There are significant concerns about inadequate shading of new houses 
and this problem is exacerbated in houses constructed from concrete block due to the 
adverse impacts of inadequately shaded thermal mass.  This underlies concerns about 
houses with high thermal mass performing poorly in the tropics. 
 
It is clear that there is a great deal of misunderstanding about the role of thermal mass.  
Thermal mass moderates the temperature inside a building, resulting in a more consistent 
average temperature.  This leads to three important conclusions for thermal mass: 
• Thermal mass typically has a greater benefit in inland regions, where temperature 

variations are more extreme and homes are more likely to be too hot in the day and 
too cold at night, than in coastal regions where temperatures are more consistent. 

• The advantages and disadvantages of thermal mass relate to how buildings are used.  
Where homes are empty during the day and are inhabited at night, thermal mass can 
retard the shedding of heat at night.  On the other hand, houses that are occupied 
through the day can benefit from the temperature moderating influence of well-
shaded thermal mass. 
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• Thermal mass needs to be well shaded to avoid its absorbing solar radiation and 
reradiating heat into the building thereby increasing the average temperature inside 
the building. 

 
 
Assessing house performance 
 
There is widespread dissatisfaction with the use of computer modelling programs 
(NatHERS and BERS) for assessing house energy performance in the tropics.  This is due 
to the poor results achieved from the computer modelling that has occurred. 
 
Second-generation computer modelling programs (AccuRate and BERS II) aim to 
address these problems.  The most significant change to these programs has been a 
greater recognition of the cooling benefits of natural ventilation.  On these grounds alone, 
there is general agreement that the Building Code of Australia needs to replace first-
generation computer modelling programs with second-generation computer modelling 
programs as soon as possible. 
 
The general feeling of workshop participants was that there is relatively little use of 
computer modelling programs for assessing house energy performance in the tropics.  
Workshop participants felt that most houses in the tropics are built in accordance with 
deemed-to-satisfy requirements (specifications of minimum levels of insulation 
requirements, etc).  This situation is unlikely to change until confidence is gained in the 
suitability of computer modelling programs for use in the tropics. 
 
An important concern is the lack of measured data to compare the results of computer 
modelling programs against.  In the absence of measured data, evaluations are based upon 
opinions and these can differ from one person to another.  Hence, the selection of 
appropriate experts to evaluate the computer modelling programs will be important for 
gaining acceptance in the short term and a longer term study involving evaluations using 
suitable measured data is recommended. 
 
Workshop participants expressed in-principle support for mandatory disclosure of house 
energy performance at point-of-sale.  However, they also expressed concern about the 
lack of suitable tools for implementing mandatory disclosure.  General acceptance of 
computer modelling programs is viewed as a prerequisite before mandatory disclosure 
can be implemented. 
 
There is acknowledgement of the benefits that suitable computer modelling programs 
could provide for improving the general level of housing performance in the tropics.  
Hence, there is strong support for the further development and evaluation of second-
generation computer modelling programs.  However, there is also concern that computer 
modelling programs will not do justice to house designs that lead the development of best 
practice in the tropics.  This is due to the limitations of computer modelling, which 
cannot be expected to accommodate the scope of unusual design attributes that can be 
seen in building designs that explore the boundaries of best practice. 
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Expert opinion is likely to be needed for the evaluation of best practice designs.  
However, this presents problems in terms of equity and the selection of appropriate 
experts.  If the cost of evaluation by a panel of experts is significantly higher than the cost 
of evaluation by computer modelling, then this could act as a disincentive for best 
practice.  A potentially greater problem, though, is determining who should be accepted 
as being able to provide expert evaluations. 
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Appendix 1: Workshop attendees 
 
Name Organisation 
Andrew Bawtree Department of Energy 
Ain Kuru Building Codes Queensland 
Andrew Langtree Andy's Sheetmetal Roof ventilation 
Craig Ingram Smart Housing, Department of Housing 
Craig Shim Townsville City Council 
Dan Rose Environmental Protection Agency 
Darron Irwin Townsville City Council 
David Ede Hanson Masoney 
David Mills Building Codes Queensland 
David Stefanovic  Architects North 
Deanne Frankel Townsville City Council 
Felix Riedweg Felix RiedWeg Architects 
Geoff Clark Troppo Architects 
Geoff Rintoul Townsville City Council 
Jim Gall Centre for Subtropical Design 
John Ahern IA Group Architects 
Justin Stainton Robuild 
Kathlenn McClusky Townsville City Council 
Keith Whenmouth Project Services 
Kevin Macks Macks Robinson 
Kevin Newhouse Australian Building Codes Board 
Maggie Loughrey Ecolore 
Martin Clark Thuringowa City Council 
Michael Collard Townsville City Council 
Nigel Thorogood Energy 
Owen McGrath Cairns City Council 
Peter Hope Queensland Building Services Authority 
Ralph Power Ralph Power Associates 
Ray Jones Environmental Protection Agency 
Robin Vonk Edmonds Pty Ltd 
Ron de Veer Building Codes Queensland 
Sandy McKathie EcoSavvy 
Stephen Berry Australian Greenhouse Officer 
Steve Powell Edmonds Pty Ltd 
Steven Szokolay University of Queensland 
Su Groome Studio Mango 
Tania Dennis Insideout Architects 
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Appendix 2: Workshop questions and responses 
 
Discussion Session 1: How houses are used 
 
1. Daytime and night-time use 
 
Questions put to the workshop: 
 
Should house design be optimized for: 

a) the need to cool a house of an evening; or 
b) the need to prevent heat gain during the day; or 
c) a combination of (a) and (b). 

 
Do we need to obtain further information on how houses are used? 
 
Talking points: 
 
• Are people predominantly at home throughout the day or do most people go to 

work/school and use the house mainly after business hours? 
• Is night-time performance more important or is daytime performance equally as 

important? 
• Is it possible to achieve the best of both worlds?  Can houses be made to prevent heat 

intrusion in the day and also be comfortable at night or will we see lowest economic 
denominator houses that really only achieve one of these goals? 

 
Summary of responses: 
 
Four of the five groups answered (c) for this question.  The fifth group answered (b) and 
stated that if you prevented heat gain during the day, it would be unnecessary to cool at 
night. 
 
Comments provided: 
 
• Houses should be designed to provide flexibility in the use of spaces. 
• There should be an ability to zone houses to allow options for comfort in relation to 

different functions and different times of the day. 
• Houses need to be designed for both day and night performance.  Although many 

people work or go to school, etc during the day, there are also many who stay at 
home, including the aged and home business. 

• If using high thermal mass, comfort is only an issue if the mass is unshaded.  If using 
low thermal mass, it is easier to achieve comfort in both day and night. 

• It doesn’t matter whether people are home or not, people are different. 
• The diurnal change is different in different locations. 
• A problem with energy efficiency rating tools is their focus on daytime performance. 
• We need to consider the change in demographics in the workforce. 
• Purging air at night is not costly, it can be done cheaply. 
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• While houses are generally used at night, they should be designed on a best fit basis.  
What is comfort for one type of occupancy may not be suitable for all. 

• Houses need to have an area during the day to go to that is cool. 
 
2. Air-conditioned and non air-conditioned use 
 
Questions put to the workshop: 
 
Should houses be designed with consideration that: 

a) they are likely to be air-conditioned; or 
b) they should function so as to avoid the need for air-conditioning; or 
c) they should have air-conditioned zones and non air-conditioned zones. 

 
Is further information needed to be able to answer the above question? 
 
Talking points 
 
• Is it feasible to encourage house designs that don’t require air conditioning, or should 

we accept the proposition that all houses will eventually be air-conditioned? 
• If a house is designed so as to avoid the need for air-conditioning, will it still be hot 

on some days, resulting in some people still using air-conditioning?  If so, will that 
use be insignificant? 

• Is it practical to design houses with air-conditioned and non air-conditioned areas in 
an effort to obtain the best balance between the benefits of ventilated and closed 
housing? 

 
Summary of responses: 
 
There was split opinion in response to this question.  Many participants felt that homes 
should be designed so as not to need air-conditioning.  Others felt that we should accept 
that houses will be air-conditioned and to design accordingly.  Some participants thought 
that it would best to design according to the needs of air-conditioned and non-air-
conditioned zones as otherwise people will want to air-condition the entire house.  Others 
questioned how zones could be controlled as people will change which rooms use air-
conditioners.  Another perspective was to design houses with the aim that they do not 
need air-conditioning, but accept that many will be air-conditioned. 
 
Comments provided: 
 
• Houses should be designed well so as to first of all try to avoid the use of air-

conditioning 
- high ambient temperature occasions will be attractive for air-conditioner use 
- air conditioners will be used for special occasions 
- air conditioning is a lifestyle choice 

 
• The zone concept is difficult to control. 
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• Houses should function so as to avoid the need for air-conditioning, with certain 
sections prepared (insulated) for the possibility of air-conditioning if it is added later. 

• Although different parts of a house are perceived to have different purposes at day 
and night (e.g. use of the bedroom at night), this is debatable (e.g. children and shift 
workers will use bedrooms during the day). 

• Family life is not constrained to one zone. 
• Some places will be more suited to air-conditioning, whereas locations with good 

breezes will be better off non air-conditioned. 
• Fans are much more efficient than air-conditioners.  Therefore we should elevate their 

use. 
• The risk in zoning is in designing optimistically and then someone retrofits an air-

conditioner. 
• Zoning permits adaptability of the house. 
• Education is required, including an “owners manual” for “running the home” so as to 

explain how to best use the different zones or other features of the house. 
• Option to zone should be available. 
• If you don’t offer zones, people may demand whole-of-house air conditioning. 
• There should be an option for a house to be assessed as: 1) non air-conditioned; 2) 

zoned; or 3) fully air-conditioned. 
• There is already a lot of research available.  The key is the application of data and 

whether or not information is used correctly. 
• We need to accept that homes will be air-conditioned. 
• The introduction of mandatory disclosure should allow us to build zoned buildings. 
• Passive design measures are preferable. 
• Re-education of the public is necessary (e.g. a slogan campaign), air-conditioning is 

not necessary. 
• low light windows need to be encouraged (sometimes planning is a constraint due to 

provision for overlooking, screening and amenity).  This needs to be reviewed. 
• It is not just temperature that is a factor, it is also humidity. 
• A well-designed house is not always the answer.  We need to change people’s 

opinions. 
 
3. Indoor and outdoor use 
 
Questions put to the workshop: 
 
Should design ratings and regulations take into account the benefits of outdoor living or 
is this moving beyond the scope of what should be addressed by energy efficient housing 
requirements? 
 
If indoor/outdoor living is deemed important, is it practical to assess a house’s 
performance in this regards? 
 
Is further information needed to be able to answer these questions? 
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Talking points: 
 
• Is the outdoor lifestyle a symptom of past poor house design that prevented people 

from wanting to be indoors?  If so, will this change with the greater penetration of air 
conditioning and more comfortable houses? 

• Is the outdoor lifestyle a part of Queensland culture that can be enhanced through 
encouraging good house design? 

• Is the integration of outdoor living space into a house something that is only really 
practical for expensive architect designed homes or this something that is readily 
achievable in all homes? 

• The SEQROC proposal for a sustainable housing code included a “Queensland 
living” component designed to encourage such lifestyle benefits.  This is in addition 
to the BCA requirements addressing thermal comfort in the house.  Is it practical to 
develop such “Queensland living” requirements in a separate process to BCA 
requirements? 

 
Summary of responses: 
 
Participants thought that outdoor spaces are very important for house performance.  The 
use of outdoor living spaces was thought to be more important in the tropics than in 
southern climates.  While it was felt that outdoor areas should be considered in 
requirements for house performance, it was recognised that this could prove difficult to 
put into a code. 
 
Comments provided: 
 
• Yes, they should consider the benefits of outdoor living. 
• There was agreement that the benefits of outdoor living should be considered in 

design ratings and regulations. 
• Yes, houses must incorporate the benefits of outdoors and a better concept of having 

outside living blurred with inside living.  This is strongly endorsed. 
• Houses should really be as open as possible. 
• Houses need screening, but to personal preferences, with adaptable and adjustable 

screens. 
• Outdoor living is really valued and wanted. 
• Outdoor living should not be considered only practical for an expensive house.  A 

project home builder is fully capable of providing an integrated outdoor space. 
• Size needs to be considered in outdoor spaces – a 3 m by 4 m covered outdoor area is 

useful whereas a 2 m by 6 m space is useless. 
• Air-conditioning encourages people not to use outside areas because of the cut off 

temperature differential. 
• People are naturally drawn to the outside. 
• People use the veranda as their natural air-conditioner, but the veranda must be 

orientated correctly. 
• Verandas can bring added cost to the house. 
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• Yes, it needs to be taken into consideration. 
• Insect screening and health issues are generally only of concern for a few. 
• There are times of the day in which you can use outdoor living areas. 
• Living areas outdoor really need to be considered here and are not really relevant for 

down south.  This needs to be in the CODE. 
• Consider researching a “credits” system for encouraging outdoor living. 
• Outdoor areas should be considered in BCA requirements. 
• Queensland living should be required as part of the BCA but: a) it must not be 

prescriptive; and b) it should encourage alternatives. 
• Maybe a bonus could be given for outdoor living spaces.  Reward could be given per 

m2, but a threshold would need to be set for the living spaces to be usable.  There 
should be easy access from living areas of the house. 

• Outdoor space at the rear of the house could be considered in relation to orientation 
(particularly where there are problems with orientation that need to be addressed) and 
help provide additional shading/vegetation. 

 
 
Discussion Session 2: Lightweight design and thermal mass 
 
1. What is the role of thermal mass? 
 
Questions put to the workshop: 
 
Can we reach agreement on the role of thermal mass in tropical housing? 
 
Are there specific ways in which thermal mass should be used and which should be 
avoided? 
 
Do we need to conduct further research to shed light on the role of thermal mass? 
 
Talking points: 
 
• If properly shaded, does thermal mass follow the same principle as seen in cold 

climates of “the more the better”, or are average temperatures in the tropics too high 
for thermal mass to be beneficial? 

• Are the differences in average temperatures in the roof, walls and floor such that 
thermal mass may be beneficial at one of these levels (e.g. ground level), but not at 
other levels? 

• Would it be beneficial to have high thermal mass in daytime living zones and low 
thermal mass in sleeping zones? (i.e. use heavyweight design principles for house 
areas used during the day and lightweight principles for areas used at night). 

• Alternatively, if bedrooms are more likely to be air-conditioned, is it better to have 
high thermal mass in bedrooms?  If we are to separate houses into high and low 
thermal mass zones, how would this be achieved? 
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Summary of responses: 
 
There was agreement amongst the majority of participants that thermal mass was not 
needed in coastal regions of the tropics.  As long as any thermal mass was adequately 
shaded, most participants saw no great advantage or disadvantage in thermal mass.  
However, if not adequately shaded, thermal mass would pose a problem, as it would 
reradiate stored heat.  It was generally thought that thermal mass could potentially play a 
small beneficial role if used properly, but not an important role. 
 
Comments provided: 
 
• If using high thermal mass, materials MUST be effectively shaded, and not rely on 

how big the garden will be in 5 years. 
• Comes back to good design. 
• Thermal mass has only a minimal role.  Must not be allowed to heat up.  Shade it 365 

days.  Once shaded, thermal mass is irrelevant.  That said, when shaded, thermal mass 
still performs more poorly than light-weight due to its moderation of temperature 
leading to the release of heat at night. 

• Guidance in use is necessary (e.g. explain how to shade). 
• Thermal mass is used in building for cyclones, but it is only a perception that it is 

better. 
• Never use in unshaded west wall, unless insulated.  But actually must always be 

shaded. 
• Has a role in keeping floors cool, as long as it is not in the sun. 
• Regardless of being light or heavy weight, should shade, insulate and ventilate, etc. 
• Use lightweight material for external cladding.  Internal can be either light or heavy 

weight as both perform well inside. 
• We need to move on from the issue of thermal mass. 
• Slab on ground or raised slab are appropriate uses of high mass. 
• There is a problem if thermal mass is used wrongly (e.g. if it gets direct solar 

radiation). 
• If thermal mass is used well, it can stabilise internal temperatures.  It provides less 

benefit near the coast, where there is less temperature variation. 
• There is still debate as to whether it is desirable/beneficial. 
• Further research into thermal mass would only be a low or medium priority as 

ventilation and shading are more important. 
• Use judiciously. 
• Needs to be incorporated to satisfy client need. 
• Moderate or limit heat transfer from thermal mass. 
• Shading is the key to the use of thermal mass. 
• The role of thermal mass doesn’t really matter as long as it is properly shaded. 
• Thermal mass can be useful for heating purposes on cold mornings. 
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2. Air flow through the house 
 
Questions put to the workshop: 
 
Is the flow of air through the house: 

a) a primary design objective for a comfortable house in the tropics; or 
b) has the need for ventilation been overstated as you don’t want air moving through 

the house if outside temperatures are hotter than inside temperatures; 
c) is the reality a more complex interaction whereby people who focus strongly on 

either ventilation or temperature control are missing the point? 
 
Is there a practical way of estimating the impacts of ventilation on house performance 
given the difficulties of obtaining suitable estimates of local wind flows? 
 
Is there a way in which further studies can help to resolve these issues? 
 
Talking points: 
 
• How reliable are night breezes, especially during hot periods? 
• How can we measure the impact of the breezes? 
• At what rate does their value decline as we move away from the coast? 
• Is the use of wind speed data from BoM monitoring stations acceptable or are micro-

climatic effects so significant that average regional wind speeds are not of any use for 
modelling house performance? 

• If available wind speed data is not adequate, is there a practical way of determining 
appropriate wind regimes for assessing house performance? 

• Is obstruction of breeze flows by other buildings a significant issue in the tropics? 
• Do trends indicate that it could become more of an issue? 
• How important is air-exchange?  Is it more important in the tropics? 
• How do we balance the importance of health impacts against energy saving? 
 
Summary of responses: 
 
There was agreement on answer (a), that the flow of air through the house is a primary 
design objective for a comfortable house in the tropics.  Ventilation, orientation and 
shading were deemed to be the three critical design parameters for good performance. 
 
Comments provided: 
 
• Ventilation is crucial in the tropics. 
• In more dry, hot or arid tropical climates it may be preferable to close up at times. 
• It is a complex relationship of heat load and moving air, also cooling or heating of air 

in micro-climate around the house. 
• Not just air in, but also convective/exhaustive flow. 
• Not just cooling the house, but also the person. 
• Clearly ventilation is the prime objective. 
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• How does humidity factor in?  Can’t do much about it except ensure great ventilation.  
Because we deal in humid air, we need very good airflow. 

• Height of airflow is important. 
• Ventilation is one of the three most important factors, with the others being 

orientation and shading.  The insulation is next most important. 
• Yes to (a) and (c) and no to (b).  Flexibility in zoning within the house is important. 
• Although ventilation is the primary objective, it is not the solution by itself as there 

are other interactions. 
 
Comments provided in regards to estimating the impacts of ventilation on house 
performance given the difficulties of obtaining suitable estimates of local wind flows: 
 
• Zones in the BCA are too broad. 
• Need to collect more detailed data across suburbs for wind, temperature, relative 

humidity, etc. 
• Require developer to monitor conditions of sites.  Also model airflow patterns for 

proposed layout and set-out to suit. 
• Ventilation is not only dependent on local wind flows.  Optimum design for 

ventilation, (e.g. ensure exchange from under ceiling, provide differentials through 
rooms, use skillion roofs, venturi effects to accelerate air flow through interior/living 
spaces, mechanical exhausts, ceiling fans, achieve negative pressures).  If design is 
good, estimates of wind/air speed become less important. 

• Do microclimate mapping for populated areas, especially for around hills, rivers. 
• Heading from closed corridors to naturally ventilated corridors enhance airflow.  This 

is especially important for apartments. 
• In low wind areas, hybrid ventilation is an option. 
• You can reasonable assume breezes are available – but when not available, you need 

to supplement with fans and vents. 
 
3. The impact of surrounding landscaping 
 
Questions put to the workshop: 
 
Should the impact of surrounding vegetation be a consideration in assessing house 
performance? 
 
If this is deemed to be, or potentially be, a practical and important consideration, is 
further information needed? 
 
Talking points: 
 
• How significant to an individual house is the impact of trees and bushes? 
• Does the inclusion or exclusion of landscaping considerations potentially bias 

assessments of house performance so as to favour particular types of house designs? 
• How practical is it to consider landscaping when landscapes will change over time? 

 17



• Is the urban heat-island effect a significant issue that should be considered?  If so, 
how significant a contribution can individual houses make to reducing the heat-island 
effect and should this be recognised in the consideration of house energy efficiency 
requirements? 

 
Summary of responses: 
 
There was general agreement on the importance of surrounding vegetation to house 
performance.  However, there was concern about the practicality of implementing 
requirements. 
 
Comments provided: 
 
• Ideally yes, but difficult to ensure it is actually planted and then left there. 
• We risk favouring technical intervention over natural responses. 
• Regulate the extent of sealed areas (site cover, etc), also controlling wall areas, 

reflective materials. 
• YES. 
• Roots of trees are an issue for slab on ground.  Position slab on site to enable planting 

of trees for east/west shade. 
• Not enough room for trees in small lot. 
• Other shading of walls by plants is trellis.  This is easy and often practical even with 

multiple storey housing.  Pot at each level. 
• Include vegetation in assessment, but reassess at each point of sale so if trees are 

removed, performance rating is lowered. 
• One idea is to list shade trees as part of the Building Assessment and if building new 

property. 
• Microclimate created by vegetation is important as it can provide 3 – 5 degrees C 

difference from transpiration and shade. 
• If 5 star minimum is required, in assessment, trees might raise performance to 6 star, 

but minimum of 5 star must be achieved through pure built form as we don’t want to 
allow a concession for reduced building performance through built or “promised” 
trees. 

• The urban heat island effect is significant, so there is benefit in shading all heat 
absorbing surfaces.  Other benefits from vegetation come from the filtering of air 
affected by car exhaust emissions. 

• There is a community benefit from vegetation’s impact on lowering the heat source of 
a property.  Perhaps a ½ star could be awarded for lowering the heat island effect. 

• Yes.  This is a very important consideration for operation of the building. 
• Particularly important for mandatory disclosure, where extent of changes to 

vegetation will be evident. 
• Most relevant for Class 1 buildings. 
• While we should recognise that vegetation plays a role, the house should also be able 

to perform well without relying upon vegetation. 
• Must consider landscaping.  It is an important factor in improving performance. 
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• It is difficult to regulate/codify. 
• Vegetation is desirable but difficult to regulate. 
 
4. High-set houses 
 
Questions put to the workshop: 
 
Do high-set houses generally achieve better airflows than low set houses?  If so, does the 
benefit increase with increasing height above ground? 
 
Do we need further research into the movement of air around high-set houses? 
 
Talking points: 
 
• Is the cooling effect gained from wind flow under a house significant? 
• Is this cooling greater than, the same as, or less than any cooling benefits of thermal 

mass from slab-on-ground housing? 
• Do high-set houses generally perform better than, worse than, or equivalent to low-set 

houses in the tropics? 
• How important is height above ground and should it be modelled? 
• Is a significant improvement in breeze capture observed in houses built above the 

fence line? 
• Can we establish rules of thumb for optimal heights for high set houses? 
• Should we consider the development of appropriate formulae to assess the benefits of 

height above ground? 
 
Summary of responses: 
 
High-set houses were generally thought to achieve better airflow than low-set houses, and 
airflows were thought to improve with increasing height.  However, one group felt that 
the difference between high-set and low-set was not important as the main benefit to 
airflow came from the slope of the land.  Site parameters could be a more important 
factor and further research is needed to quantify the benefit from high-set houses.  Other 
important factors included benefits from airflows above the fence line and designs that 
could take advantage of cooler airflow under the house, drawing this into the house. 
 
Comments provided: 
 
• Depends on design, microclimate and neighbourhood. 
• Not everyone wants high-set, so have to make slab-on-ground work. 
• Slabs can be cooler during the day, cooling effect under [high-set] house most useful 

at night. 
• Definitely yes and generally increases with height.  The benefit has to be qualified for 

each site to ensure that airflows are not blocked. 
• There is also a case for not having housing overly high. 
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• Airflow is more turbulent at ground level.  It is smoother with increasing height above 
3 metres. 

• There is also a flood protection advantage for high set houses. 
• There is a risk of higher houses being affected by heat reflected from lower houses. 
• The difference in airflow between high and low set is only small in general and needs 

to be qualified for site-specific factors. 
• Performance is site dependant. 
• There is no real advantage in either high-set or low-set housing.  Both must be 

designed properly. 
• Yes, high-set houses achieve better airflows and the benefit increases with height 

above ground. 
• Further research is required into height above ground and regarding a hybrid model 

(heavyweight living area at ground level and lightweight bedrooms on upper floor). 
• High-set houses achieve better airflow. 
• If benefits are to be attributed to high-set houses, we need further research to quantify 

variations so as to determine the level of benefit. 
 
5. Ceiling cavities 
 
Questions put to the workshop: 
 
If we compare two houses that both have the same roof insulation, but only one has roof 
ventilation, which will provide the better performance in the tropics? 
 
Is there an ideal mix of bulk insulation, reflective foil and roof ventilation?  If so, what is 
it? 
 
Are there serious concerns about condensation in ceiling cavities or other problems 
relating to the use of insulation and ventilation? 
 
Talking points: 
 
• Is roof ventilation an important aspect of energy efficient house design in tropical 

Queensland? 
• Is loss of warmth retention a consideration in the tropics?  If so, are there ventilation 

devices on the market that can be closed when warmth retention is required? 
• Has either bulk insulation or reflective foil proven superior in tropical environments? 
• Is it better to place insulation directly under the roof or on top of the ceiling? 
• In what house designs in tropical environments does either of these products work 

better than the other? 
• Is an ideal mix a combination of both reflective foil and bulk insulation? 
• In southern climates, the more insulation, the better the performance (although with 

declining benefits).  Is this the same in tropical climates? 
• How much impact does condensation have on the performance of insulation in the 

tropics and what are the differences in effects on bulk insulation and reflective foil? 
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• Should this be taken into account in computer modelling and in the development of 
standards?  If so, how? 

 
Summary of responses: 
 
The ventilation of ceiling cavities, as well as insulation of roofs and ceilings, were all 
thought to help house performance.  Roof ventilation required an inlet (e.g. eaves, vents) 
and an outlet (e.g. whirlygig or other such device) to be effective.  It was suggested that 
the ideal would be roof ventilation combined with bulk insulation on the ceiling and foil 
under the roof.  However, it is not necessary to have all three as various combinations of 
the different options could be used to achieve desired performance levels. 
 
The use of air conditioning can cause condensation in ceilings and this can degrade the 
performance of insulation.  It was felt that good ventilation was particularly important to 
address this problem. 
 
Comments provided: 
 
• Roof ventilation helps. 
• If linked to ceiling vents, creates constant convective currents. 
• Warmth loss is primarily an issue inland or in tablelands.  Can operate ceiling vents. 
• Ventilation of roof space is beneficial. 
• If there is no ceiling insulation, then roof ventilation will make a big difference.  This 

benefit will diminish as the amount of ceiling insulation increases. 
• Placement of insulation depends on air conditioning versus naturally ventiling house. 
• The majority vote around the table was that the ideal mix would be insulation on the 

ceiling and good roof and eaves ventilation.  An alternative option supported by data 
is for insulation on the ceiling and insulation of the roof.  Roof insulation and roof 
space ventilation also worked well for naturally ventilated houses, but space 
ventilation would need to be very good if air conditioning was used. 

• An ideal would be foil under the roof sheeting, bulk insulation above the ceiling and a 
ventilated roof space. 

• Insulation systems in roof spaces should be redesigned to satisfy the zone type below 
(i.e. whether it is naturally-ventilated space or air-conditioned space). 

• If an “aircell” type of foil is used, this can reduce the need for bulk insulation.  
Testing is required to verify product data. 

• In an air-conditioned house, condensation occurs if the roof space is not ventilated.  It 
is confirmed that sufficient ventilation will stop condensation. 

• To avoid condensation, you need to insulate the ceiling and provide good ventilation 
of the roof space, including eave ventilation. 

• The problem of wet insulation can be avoided by using air cell (which has no 
moisture absorption) and roof ventilation. 

• Sufficient ventilation to stop condensation requires air flowing in from under eave 
vents and/or gable vents and air flowing out through sufficient intake air for a roof 
ventilator. 
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• Condensation problems occur with air-conditioning. 
• If you air-condition a building, roof ventilation can cause condensation. 
• Condensation is an issue. 
 
6. Other issues 
 
Questions put to the workshop: 
 
Are there other important issues, that may not have been captured in the issues paper or in 
questions put to the workshop, that need to be addressed? 
 
Summary of responses: 
 
A range of issues was raised, with no specific issue standing out above others. 
 
Comments provided: 
 
• Effective community education is needed. 
• How to control the size of houses. 
• Project builders need commercial benefits from doing higher rated houses.  Could use 

mandatory disclosure or other incentives. 
• Homeowners are not paying the real costs of consuming power.  Therefore there is no 

incentive to invest in energy efficiency. 
• Professional development – training, support, upskilling of the building industry – is 

needed. 
• How can performance based solutions be measured and so foster innovation instead 

of relying on rules. 
• Houses need to be more flexible to accommodate emerging technology. 
• Ban appliances less than 3 star rated. 
• Climate responsive lots are needed for breeze penetration. 
• Need to tackle awareness of how much electricity people are using. 
• Need to create drivers on electricity cost. 
• Solar hot water is not being installed.  This would provide a major energy saving. 
• Financial incentive for greater than 5 star performance is needed. 
• Hot water is a bigger contributor to greenhouse gas emissions than the energy use 

from house designs. 
• Every industry and sector needs to contribute to reducing greenhouse gas emissions. 
• There is a risk that regulations and models do not provide optimal designs. 
• Need knowledge, appropriate regulation and financial incentives. 
• Sceptical that AccuRate will deliver appropriate designs.  Need further research and 

modelling of “good” houses. 
• Planning and subdivision should be considered.  Especially regarding: 

- breeze ways 
- solar access 
- road types (heat traps) 
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- deep shaded tree canopies 
- movement (pedestrian and cyclist separate to road) 

 
• Developers should consider 

- orientation and size of lots 
- staggered allotments (ratio of depth/width) 
- assessors qualifications 
- lifestyle coaching 

 
 
Discussion Session 3: Assessing house performance 
 
1. Deemed-to-satisfy (DTS) and computer modelling 
 
Questions put to the workshop: 
 
Are the latest generation of computer modeling programs (AccuRate and BERS) 
performing well enough to be used with confidence in the tropics? 
 
If not, what is needed for professionals in the tropics to have confidence in the use of 
computer modeling programs? 
 
Are any further studies required? 
 
Talking points: 
 
• What proportion of houses in the tropics are built in accordance with DTS? 
• Are computer modelling programs performing well enough to phase out DTS? 
• If not, what are the problems with computer modelling and what is needed to fix 

them? 
• Is it sufficient to compare the results of computer modelling programs with house 

plans provided by architects, or does the modelling need to be compared with the 
performance of actual houses?  If the latter, then how could the performance of actual 
houses be tested objectively and scientifically? 

 
Summary of responses: 
 
Participants felt that: 

a) existing (NatHERS and BERS) computer modelling programs did not work in the 
tropics,  

b) second generation programs (AccuRate) are unproven, and 
c) substantial testing of new programs against actual performance data is needed. 

 
Most houses are currently assessed using DTS due to the poor performance of computer 
modelling.  Participants expressed concern about the negative results coming from 
computer modelling programs, where better designed houses can get lower ratings than 
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worse performing houses.  Some participants questioned whether we were reducing the 
standards of energy efficiency by complying with computer modelling as 
recommendations from modelling had suggested changes that were inappropriate for 
tropical environments and would have resulted in increased energy usage. 
 
Participants felt that second generation computer models need to replace the existing 
models as quickly as possible due to the inappropriateness of the existing models.  
However, substantial evaluation of the second generation computer models would still be 
needed. 
 
Participants suggested it was very important that actual measured data should be 
collected and used for the assessment of the computer modelling. 
 
Participants pointed out there were limitations on what a computer program could 
simulate.  They felt that improved second generation computer modelling would be 
suitable for stereotypical houses, but not for assessing best practise designs.  They felt 
that experts were needed to assess best practice. 
 
Comments provided: 
 
• There has been insufficient feedback. 
• The more sophisticated a program gets, the more assumptions and freedom of input 

into the program (manipulation results in inaccuracy). 
• There are limitations to what the program can precisely simulate.  It can evaluate 

stereo-typical buildings, but not different buildings/forms.  This stifles innovation and 
ecologically sustainable development. 

• We might be reducing our standards and energy efficiency by complying with a 
computer simulation. 

• How to solve concerns about energy efficiency ratings: 
- design to a certain set of basic tropical energy efficient principles (e.g. a 

shaded wall or a wall with an R value of x). 
- send unusual designs to someone in the know for assessment. 

• We have not seen the latest computer modelling programs. 
• The current system does not work, therefore we have to accept the new program. 
• 95% of houses in Cairns and Townsville are assessed according to DTS. 
• Industry wants to be able to tick boxes, but DTS is not achieving much now. 
• There is poor confidence in the 1st generation of computer tools and the 2nd generation 

are unproven. 
• There is confusion that regulation will require computer modelling. 
• About 90% to 95% of houses built up here use DTS. 
• The system should not be used until the “tool” has been proven effective. 
• We need to meter consumer usage. 
• We need actual house performance measured! 
• We need validation of the model with actual, relevant empirical data. 
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• Regarding proposals to remove DTS, we need to test the computer program and if it 
works after 5 years, then potentially remove DTS.  There is no point at this time in 
phasing out DTS. 

• We need AccuRate ASAP as we don’t currently have a program that works.  It is 
essential to have AccuRate before 5 star requirements are introduced. 

• Even though AccuRate is not perfect, please give it to us now as the current program 
doesn’t work. 

• Houses used to evaluate the program need to be energy monitored. 
 
2. Mandatory disclosure 
 
Questions to be put to the workshop: 
 
Will the use of computer modeling to rate existing houses in the tropics cause significant 
problems?  If so, would the rating of existing houses cause any greater level of concern 
than may be the case for new houses? 
 
If problems are likely to occur, would they differ from issues with the rating of new 
houses?  If so, how? 
 
Are any further studies required? 
 
Talking points: 
 
• Is it acceptable that new houses can be assessed either by DTS or computer modelling 

whereas existing houses will only be able to be assessed by computer modelling? 
• How much confidence do we need in the performance of AccuRate and/or BERS 

before we can implement mandatory disclosure? 
• Can we develop a study that compares occupant comfort in existing houses with 

AccuRate ratings of those houses so as to validate the performance of AccuRate 
against empirically measured parameters? 

• Do “Queenslanders” generally perform well in tropical environments or is this an 
urban myth? 

• If Queenslanders do perform well, should we undertake a study to compare how 
“Queenslanders” rate under AccuRate in comparison with slab-on-ground houses? 

• How could we design a scientific and credible study that will help us to determine 
how computer simulation ratings under mandatory disclosure will affect the nature of 
housing in Queensland. 

 
Summary of responses: 
 
There was in-principle support for the concept of mandatory disclosure, but concern that 
we didn’t have appropriate computer modelling tools ready for the task. 
 
More investigation of this issue is needed.  Key people most likely to be affected by 
mandatory disclosure, real estate agents, were not present at the workshop. 
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Comments provided: 
 
• What are the legal implications in a mandatory disclosure assessment? 
• Building codes are not there to produce best practice.  They are there to maintain 

minimum standards. 
• The process is still developing, so are the tools. 
• Need people who are not being penalised by the Code to produce increases to 10 

stars. 
• One option would be either to (a) demonstrate the “running costs” of the house are 

acceptable, or (b) use computer rating. 
• The computer model needs to give good results for good design. 
• Public education is needed. 
• A new assessment industry will face issues of: 

- computer model availability 
- computer model competition 
- use of measured data (energy use in an occupied house differs from energy 

use in an average house) 
• Yes, mandatory disclosure will cause problems. 
• Need confidence in the computer model before we can have mandatory disclosure. 
• Education is needed to change public perception. 
• Is there opportunity to use measured data to evaluate houses with mandatory 

disclosure? 
• Mandatory disclosure will cause problems – not to the people in this room, but to the 

real estate industry. 
• Advertising is needed. 
• In-principle idea of mandatory disclosure is good, but there is concern that the 

software tools aren’t right. 
• Mandatory disclosure is good if the computer models are fixed but bad if they aren’t 

fixed. 
• Version control for star ratings needs to be carefully controlled so that old ratings do 

not conflict with new. 
• We should do a study of how AccuRate and mandatory disclosure will affect housing 

design in Queensland. 
 
3. Awareness raising 
 
Questions to be put to the workshop: 
 
What needs to be done to create an informed public and industry? 
 
Summary of responses: 
 
Participants felt that we need to raise awareness amongst the general public of the 
relationship between energy ratings and economic benefits, so that higher ratings would 
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translate into higher property values.  To help achieve this, professionals and 
tradespeople will need to understand how the system works. 
 
Comments provided: 
  
• Energy ratings are trying to indirectly assess something that is directly used by 

consumers – how much power is used. 
• Make the public aware of the rating system and that higher ratings will translate to 

higher value of property.  This will make it matter to the builder, the consumer and 
the developer. 

• Competent assessors are required to make contributions to consumers to make their 
houses better. 

• Need to educate the public regarding mandatory disclosure. 
• Professionals and tradespeople need to know how the system works. 
• Star ratings are confusing.  5 star ratings (e.g. 5 star hotels) are typically considered to 

be the best ratings, but computer modelling is based upon 10 stars. 
• The general public needs to know about the mandatory disclosure system. 
• Trade education is needed to explain how DTS and performance based assessment 

works. 
• The Queensland Government should subsidise energy efficiency to the same extent 

they subsidise power supply. 
• Clauses in the BCA cause contention (e.g. the definition of a room – are the walk-in-

robe and WC in a bedroom rooms or spaces?  This impacts on ventilation needs as 
defined in the BCA). 

• Need definition in BCA for the purpose of energy efficiency for ventilation and 
definition of a room for energy efficiency purposes. 

• When we change the BCA, we need to review other things. 
• Building Codes Queensland needs to maintain ongoing contact with building design 

professionals in Far North Queensland. 
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