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Abstract: The increase in energy efficiency measures for residential construction in the Building Code of 
Australia has led to a shift from timber platform to slab on ground housing. Both industry and government have 
recognised the need to validate AccuRate’s thermal simulation modelling of platform floored housing. The 
University of Tasmania in collaboration with the Wood & Forest Products Research Development Corporation 
and the Australian Greenhouse Office is undertaking research to validate empirically AccuRate in cool 
temperate climates. This is an ongoing project involving the construction and monitoring of thermal 
performance test cells and developer designed and constructed houses.  
There is an acknowledged shortage of appropriate data on platform floor housing to validate AccuRate. The 
problem facing platform floors is the perceived thermal limitations in cool temperate climates of Australia. In 
these regions the need for appropriate solutions of sub floor insulation is becoming urgent. The university has 
designed and constructed three thermal performance test cells on its Launceston Campus. Launceston has a 
wide diurnal temperature range in winter, which can assist in the close analysis of building fabric performance. 
The three thermal performance test cells include an un-enclosed perimeter platform floor, an enclosed 
perimeter platform floor and a concrete slab on ground floor. The test cells have been designed to allow for 
future fabric changes to floors, walls, windows and roofing. The platform floored test cells have allowed for the 
inclusion and modification of sub floor insulation. The designs examined international and national past 
practise.

Conference theme: Indicators of sustainable development: space, energy, water, waste  
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INTRODUCTION 
Three thermal performance test cells have been constructed in Launceston. They consist of the three primary 
building types of residential housing in Australia, which includes; un-enclosed perimeter platform floor, enclosed 
perimeter platform floor and concrete slab on ground floor. The three test cells have been designed and constructed 
for the purpose of testing and validating the thermal performance of building systems and the AccuRate house 
energy rating software. They have been designed and constructed in a manner which allows for ongoing 
modifications to the sub floor, wall and roof fabric over time. It is intended that building fabric modifications will be 
made each year to assess the relative decrease or improvement in thermal performance that occurs as a result of the 
change in building fabric.  

Figure 1

University of Tasmania 
: North western view of the three Thermal Performance Test Cells at Launceston campus,  

ITE SELECTION
e three Test Cells is on land owned by the University of Tasmania, at the Newnham Campus. 

S
The site chosen for th
Newnham is a suburb of Launceston. Though Launceston is situated on a tidal river, it is approximately 50km from 
the open sea and influences by maritime weather conditions are minimal. Launceston is a cool temperate climate 
with significant swings in temperature range in the winter and summer seasons. The location of the Test Cells within 
the campus is as per Figure 2. A more detailed plan of the Test Cell arrangement is shown in Figure 3.
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Figure 4: Site plan - Newnham Campus, University of Tasmania 

he site is open with the predominant weather from the north-west. The site constraints consist of: 

s to the east 

T
- a car park and sports oval along the western boundary 
- a well established treed area to the south 
- open grass and reasonably distant building
- open grass and reasonably distant buildings to the north.

Figure 5: Test cell Site Plan - Newnham Campus, University of Tasmania

BUILDING TYPES  
Australia, three standard types of building are noted for residential construction. These 

g Types ((ABCB., 2005)) 

- Test Cell 1 is an ilding sits on timber poles, is 

- uilding sits on poles but has a brick 
veneer cladding that extends to the ground plane. There are vent holes in the sub floor brick work to 
allow for ventilation. Test cell 2 also has a sheet metal roof.   

Within the Building Code of 
building types are the Unenclosed Perimeter Platform Floor, Enclosed Perimeter Platform Floor & Concrete Slab on 
Ground Floor. As the BCA is the point of reference for construction practise, the construction should follow standard 
building practice principles. Figure 4 below is a diagram from section 3.12.1.1, volume 2 of the 2005 BCA.   

Figure 6: Residential Buildin

 unenclosed perimeter platform floored building. The bu
timber framed with plywood cladding and has a sheet metal roof.   
Test cell 2 is an enclosed perimeter platform floored building. The b
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- Test Cell 3 is a concrete slab on ground floored building. The timber framing and brick veneer sit on it 
the concrete slab. The brick veneer cladding that extends to the ground plane. Test cell 3 also has a 
sheet metal roof.   

TEST CELL
o establish  & height) for the test cells, international and national examples were examined. 
here was little similarity between various projects(Heathcote, 2006, Rees, 2002, (Lomas, 1994, Guyon, 1999, Rees, 

udkoff, 1983, Burch, 1982)) but there are two distinct types of Test Cells. These are either of 

ynamics. Fabric elements are normally designed for limited 

The co i ternal fabric is of great importance, to minimise possible variables in the thermal 
perform n eatest care was undertaken to ensure a reasonable standard of practise by 
ontractors during the construction period (this will be discussed in later documentation). The same approach to care 

Unenclosed Perimeter Enclosed Perimeter Slab on Ground 

 DESIGN 
a size (width, depthT

T
2002, Heathcote, 2006, J
the PASSYS or standard type. The PASSYS type of test cell has a changeable wall to the elements, normally on the 
solar side, two side walls with exposure the elements and an equipment room to the non solar side (Baker, 2007). 
This type of test cell is primarily used to examine the solar admittance, solar absorption and solar reflectance of 
building materials and the affect this has on the internal room. The PASSYS type is often rectangular in shape with 
the longer axis being north south. In many instances they are in groupings with co-joined walls on the east/west wall 
(Manz, 2006, Loutzenhiser, 2006, Jimenez, 2007).  
Stand alone test buildings are designed as less of a solar testing vehicle but more as a vehicle for testing overall 
building thermal performance. They are exposed to the seasonal influences on all walls, which allows for a greater 
research capacity into overall building thermal d
modifications. These buildings are normally divided into Test Chamber and Test Cell types where a test box may only 
be 8m3 in size and be specifically designed to assess the conductivity of fabric components. The test cell type is 
normally in the magnitude of 70m3, as this promotes the activity of room thermal fluid dynamics. In this context most 
test cells are built to standard room heights (Lomas, 1994). Within Australia, three test cells had been recently built at 
the University of Newcastle (Sugo, 2005). These were built to an external dimension of six metres with the standard 
2.4 metre internal room height. So that future research would be able to adequately evaluate the differences between 
the performances of the Newcastle and Launceston test cells, it was decided to replicate the volumetric principles of 
the Newcastle test cells. The three University of Tasmania test cells have the internal parameters of; 

- Internal Length: 5480mm 
- Internal Width: 5480mm 
- Internal Height: 2440mm 
- Internal Volume: 73.27m3

- Orientation: Solar North 

ns stency and quality of the ex
a ce of each test cell. Gr

c
was applied equally to all three test cells (Strachan, 2007). During construction, this required daily management and 
advice to the builder and subcontractors to ensure the desired standard of construction practise was achieved. The 
structure for the roof and walls is identical. The fabric matrix table 1 below lists the fabric of the test cells.  

Element Test Cell 1 Test Cell 2 Test Cell 3 

Sub Floor Open Single ski m brick 
venee

ccess hatch  

Not applicn brick 110m
r with; 

2 x air vents on each wall 

1 x Plywood a

able 

Floor 19 Particle Board Deck 100 Ground keyed concrete 
slab

19 Particle Board Deck 

Walls 12 Ply 

21 cavity (treated pine battens) 

ve Foil Vapour Barrier  

50 cavity 

ur Barrier  

wool Wall Batt 

vity 

ur Barrier  

wool Wall Batt 

Reflecti

R2.5 Rockwool Wall Batt 

10 Plasterboard 

110 Clay Brick 

Reflective Foil Vapo

R2.5 Rock

10 Plasterboard 

110 Clay Brick 

50 ca

Reflective Foil Vapo

R2.5 Rock

10 Plasterboard 

Door Solid core access door Solid core access door Solid core access door 

Ceiling 

batt batt batt

10 Plasterboard 

R4.0 Glass wool ceiling 

10 Plasterboard 

R4.0 Glass wool ceiling 

10 Plasterboard 

R4.0 Glass wool ceiling 

Roof Reflective Sarking

Colorbond roofing 

Reflective Sarking

Colorbond roofing 

Reflective Sarking

Colorbond roofing 

Other All reflective foil vapour 
rking were 

il vapour 
king were 

il vapour 
rking were barriers and sa

taped not stapled. 

All reflective fo
barriers and sar
taped not stapled. 

All reflective fo
barriers and sa
taped not stapled. 
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 – Test Cell Fabric Matrix Table 1

The table above lists the elements but further explanation of fabric construction practise and issues is detailed below; 
- Test cell roof – The roof of all three l and finish. The same truss, colour of 

colorbond sheet metal roofing and refl or all three test cells. The additional item 
 test cells is identical in materia
ective foil sarking has been used f

of note for the roof construction is the installation of the sarking, which has two significant differences to standard 
practise. Discussions with the manufacturer and industry raised concern about current installation practise. For 
reflective foil sarking to work effectively, it requires a no contact air gap between the roofing material and the foil 
sarking. This is normally achieved by the practise of laying the sarking over the battens. During the installation 
process the foil sarking is to be drooped between battens. It has been found that the foil sarking is often being 
pulled tight for ease of installation, creating a thermal bridge and negating the insulation benefit of the sarking. It 
was decided to lay the sarking over the rafters and lay the battens on top of the sarking. This guaranteed a batten 
depth air gap between the sheet metal roofing and the sarking. 

Figure 7: CSR Bradford, Building Design Guide p.26

- Test cell ceiling – The ceiling system for all three test cells incorporates the use of 10mm plasterboard and R4.0 
glass wool ceiling batts. Th e of an R3.5 ceiling batt. It is 
envisioned that the test cells will be used for some time as a platform of testing windows, doors and flooring 

-

-

the

-

building 

t

ce

e current requirement for housing in Tasmania is the us

Base of wall cavity sealed to 
maintain still air space 

Base of wall cavity sealed 
between subfloor and wall to 
maintain still air spa

systems. With this in mind it was considered that the use of the highest value standard ceiling batt would be a 
wise choice. The current off the shelf maximum product is the R4.0 ceiling batt. In terms of verifying software or 
test cell performance, the value of the insulation can be varied for calculation purposes. 
Test cell external walls - The three test cells have the same internal plasterboard wall lining and wall batt 
insulation but the cavity size and external linings vary. The plywood cladding of the unenclosed perimeter varies 
from the brick veneer of the enclosed perimeter and slab on ground test cells. The plywood cladding has a very 
similar resistance value to that of the clay brick veneer but has a differing thermal capacity. It is initially felt that 
the still air cavity and wall batt insulation will eliminate any thermal affect between the external cladding and the 
internal plasterboard wall lining.  
The cavity of the brick veneer test cells is 50mm wide. This is to allow for the possibility of adding in cavity 
insulation. As the brick is a veneer, it can be removed and rebuilt at any time. This principle also allows for the 
evaluation in performance of differing veneer or cladding systems.   

- Wall insulation - the three test cells have R2.5 rockwool wall insulation batts. The current requirement for 
housing in Tasmania is the use of an R1.5 wall batt. It is envisaged that the test cells will be used for some time
as a platform of testing windows, doors and flooring systems. With this in mind it was considered that the use of
the highest value standard wall batt would be a wise choice. The current off the shelf maximum product is 
R2.5 rockwool wall batt. In terms of verifying software or test cell performance, the value of the insulation can be 
varied for calculation purposes. 
The taping of joints in sarking - Standard practise requires a 150mm overlap at joints in the sarking.  
Roof space - The practise of a 150mm overlap does allow the foil sarking to reflect heat but it also allows for a 
certain amount of air movement between the general roof space and the super heated or night cooled air 
between the sheet metal roofing and sarking. As the experiment of the test cells was to examine best 
practise and reduce performance variables, the practise of taping the sarking was adopted. 
Walls - As with the roof space, the application of the building wrap to the walls of the test cells was considered a
length. Standard installation practise provides a 150mm overlap between sheets and this is applied to the 
structure with steel staples. Common faults with this form of application include the puncturing of the wrap and 
the provision of air movement between the cavity air space and the outside face of the plasterboard lining. To 
eliminate this possible variable and to display best construction practise the building wrap was taped at joints. At 
the same time any punctures in the building wrap were also taped (Figure 6).  
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-
f the wall panel for this addition. 

Wall framing - The wall framing included consideration for the future addition of windows on each face of the 
building. This required the inclusion of framing within the standard stud work o
The framing included a knock out panel large enough to allow for an 1800 x 2100mm glazing unit. Figure 7 
below is the draft framing plan for the test cells. 

Figure 8: Taped and patched building wrap 

Figure 9: Test Cell Framing Plan 

SHADING ISSUES 
The test cell site was docume ible configurations 

t cells were modelled extensively. Sun and shadow studies of the entire site were generated 

Figure 10: Photograph of Test Cell 1 Wall and Roof Framing 

nted using three-dimensional computer aided drafting and the poss
and locations of the tes
and locations refined so that the final site plan provided the minimal use of land and provided the least shading. The 
three major shading issues were:  
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- Test cells shading each other: The test cell shadow studies defined the optimum separation between the tes
cells, such that no overshadow

t
ing should occur between test cells. It was found that a 7000 to 7500mm north–

-
 trees to the north of the test cell area. Due to university landscape practices, there was a desire to 

     Fi

- Existing buildings: The site includes existing buildings to the east and north of the test cell site. The desire to 
eliminate winter shading was paramount in the site planning of the test cells. To reduce the impact of shading, 
the test cells were located as south as possible from he northern building. Extensive shadow studies showed 
that on the w f shading would 
have minima e reasonably 

CO
It wa
The
practises of the umenting their test cells. One of 

e purposes of this paper is to further publish and discuss the design and construction parameters adopted.  
me of a test cell must represent what its long or short term purpose is. The degree of flexibility and 

lls are 

n data.  

south separation between the test cells should eliminate any shading from one test cell to the other during the 
winter period. The winter solstice occurred near the end of construction and the real location of the shadow path 
was extremely close to that predicted by the computer simulation. No overshadowing of one test cell by another 
occurred.

Landscape: The existing landscape included some well-established trees to the south and some younger native 
shrubs and
retain the established southern trees. The retention of these trees met our primary design criteria concerns of full 
solar access during the winter cycle. The trees to the north would have provided critical shading of the test cells 
and were removed.  

Figure 11: clearing of northern trees gure 12: Established southern trees 

 t
inter solstice, Test Cell 1 would be in full sun by 9.00am. It was felt that this level o
l thermal impact and could be monitored and recorded. The buildings to the east ar

distant providing minimal shading. The shading that is created by the eastern building occurs during the sunrise 
period at the equinox. As with the shade from the northern building, it was felt that this level of shading would 
have minimal thermal impact and could be monitored and recorded.  

NCLUSION 
s found that there is limited literature on the design parameters of this type of test cell constructed in the past. 

re is often extensive literature on the results of projects but little documentation on the design and construction 
 same. Within Australia the University of Newcastle has started doc

th
The type and volu
volume are all variable based on this parameter. As the University of Tasmania test cells are for the purpose of 
validating the thermal performance of Australian residential building practises, the volume and building types 
adopted, are for maximising this type of testing process. The ability to test building systems holistically has a much 
greater benefit than the testing individual components.  
The construction of the three thermal performance test cells has developed a greater understanding of many aspects 
of current building practise and will be discussed and published in later papers. The process of ensuring that a 
drawing leads to a building constructed to a good standard requires competent project supervision. The test ce
now fitted with extensive thermal measuring equipment providing data of actual thermal performance. This data will 
be compared with house energy rating software simulatio

TEST CELL STRUCTURAL INFORMATION 

Test Cell 1: Un-enclosed platform floor 

Figure 13: Test cell 1 – Western View  

41st Annual Conference of the Architectural Science Association ANZAScA 2007 at Deakin University 97



Figure 14: Test Cell 1 section 

Test Cell 2 – Enclosed Platform Floor 

Figure 15: Test Cell 2 – Western View 

Figure 16: Test Cell 2 section 
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Test Cell 3 – Concrete Slab on Ground Floor 

Figure 17: Test Cell 3 – Western View 

Figure 18: Test Cell 3 section 
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