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BUILDING OVERVIEW
Located on the historic Wyatt St in the heart of Adelaide, Warehouse on 
Wyatt houses a boutique hotel and six floors of offices.

OFFICE FACADE OPTIONS
Case study two
Comparing two different options for the facade system 
of the lower office area. What will the impacts be on 
thermal comfort and daylighting? Is there a perfect 
solution?

OFFICE NIGHT VENTILATION
Case study three
What benefit, if any, can be derived from combining 
mechanical space conditioning during the daytime with 
natural ventilation at night?

HOTEL SCREENS
Case study one
Are the perforated screens effective at shading hotel 
rooms on the building’s eastern frontage? And if so, 
what percentage of screen perforation balances thermal 
comfort and daylighting needs?

ASSESSMENT ASSUMPTIONS

Building materials
Unless specifically mentioned in a case study, the following materials 
were assigned to the building:

*Note: It was discovered late in the process that the roof material was incorrectly set to have a 200mm air 
gap instead of a 200mm concrete slab, which may have impacted the results in this report. However, the 
‘roof’ area of the office floor is only small and is heavily shaded, so it is expected that these impacts will be 
small.

Simulation model
Only one level each from the hotel and office portions of the building 
were modelled in Design Builder for analysis. Each floor was then 
copied above and below these ‘test’ floors to simulate their position in 
the actual building.

Occupancy, equipment. lighting, window, ventilation profiles
All assumptions in the simulation regarding occupancy, equipment, lighting and 
air contitioning profiles, as well as power densities, were set according to the 
tables in volume one of the National Construction Code (NCC 2016) section JV 
for the appropriate building class. For simplicity, all rooms on a given floor were 
given the same profiles. 
Occupant densities were assumed to be 1 person per 10m2. 
All windows were assumed to be openable 25%, opening to the top in the office 
and to the right in the hotel.
HVAC setpoints were 26 degrees for cooling and 20 degrees for heating. 

Program

Function rooms
Restaurant

Pool
Lobby

Hotel - public areas

Hotel - guest rooms

Office

Arcade / retail

E

W

Sun path
Significant sun on eastern street 
facade.

Hotel test floor

Office test floor

Building component Material (Outside to inside)

Walls (external) Thermomass insulated concrete panels (60mm 
concrete, 75mm insulation, 150mm concrete)

Walls (internal) Acoustic double-stud walls (13mm plasterboard, 
115mm insulation, 13mm plasterboard)

Internal floors 22mm timber boards on 75mm battens over a 
200mm concrete slab

Windows Double clear 6mm glazing panels with a 12mm air 
gap

Roofing* 15mm bitumen on 25mm cement screed over a 
200mm concrete slab. 100mm insulation over 13mm 
plasterboard in ceiling below.
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HOTEL SCREEN PERFORATIONS

The hotel rooms at Warehouse 
on Wyatt are shaded from the 
sun by openable expanded mesh 
screens. This case study will 
examine whether the screens 
will actually provide a benefit to 
thermal comfort by focussing on 
a hotel room on the demanding 
eastern facade of the building. 
For simplicity, the screens were 
simulated as always being closed 
(see models screenshots below).

THERMAL COMFORT

Summer comfort
Internal thermal comfort was 
largely unaffected by screen 
presence or perforation 
percentage when the windows 
were allowed to open due to 
the overriding effect of natural 
ventilation.
However, a better picture of the 
screens’ summer effectiveness is 
visible when no ventilation was 
allowed. Here, maximum room 
temperatures dropped by up to 
5 degrees from having screens 
installed due to the massive 
reductions of morning solar 
gains of more than 50%. The 
25% screen showed a small but 
noticeable improvement over the 
56% screen in summer comfort. 
These improvements would 
translate to decreased cooling 
system power usage.

Summer design week (ventilated)

Summer design week (no ventilation)

Summer design week (solar gains)

Winter design week (no ventilation)

Winter comfort
As expected, screen shading 
caused the rooms to be slightly 
cooler in winter time, though 
only by about 1 degree. Each 
explored option remained in the 
comfortable 21-23oC range.

DAYLIGHTING

No screen
A control simulation by which the 
effectiveness of the screens could 
be judged.

56% perforated
The expanded metal screens 
were represented by a simplified, 
exaggerated component block.
Hole size: 30cm 
Frame size: 10cm 
Frame depth: 10cm

RECOMMENDATIONS
The use of perforated screening can significantly improve summertime 
thermal comfort and reduce energy use. Although a screen with 
25% openings is thermally the most effective, it leads to a marked 
reducting in daylight that enters the room. If this screen is to be used, 
it is recommended that at least a portion of it be operable to allow for 
increased daylight ingress when solar shading is not desired.
If increased daylighting levels are desired even when the screens are 
closed, the 56% screen should also be considered, paired with high 
performance glazing with a low solar heat gain coefficient, which would 
of course incur an extra cost. A cost benefit analysis including whole-
building energy use would then be desirable.

No screen
More than half of the 
room is naturally daylit 
with levels of 300 lux or 
greater.

56% perforated
As expected, the screen 
perforations significantly 
reduce the available 
daylight. However, 
reading a book by the 
window would still be 
possible.

25% perforated
The entire hotel room 
becomes dark, with 
natural lighting levels not 
exceeding 80 lux.

25% perforated
Hole size: 19cm 
Frame size: 25cm internal, 5cm 
external 
Frame depth: 10cm

N

N

N

Area over 300 lux
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OFFICE FACADE OPTIONS

Two facade systems for the 
building were proposed: one that 
referenced the area’s industrial 
past, and one that was supposed 
to be a high-performance take 
on the contemporary glazed 
office building. What are the 
implications of this seemingly 
simple aesthetic choice?
All results shown in this case 
study represent the most 
demanding eastern portion of the 
open office floor.

Option A: 
Human-scaled windows

Vertical openings at a human 
scale reference the surrounding 
industrial heritage. As window 
area is minimised, heat gain and 
loss should be reduced - at the 
expense of daylight. 

The windows in Option A were 
able to be accurately represented 
as being shaded on the top, 
sides and by fixed louvres. 
Ideally, adjustable louvres would 
allow greater solar/daylighting 
modulation.

The expanded mesh screens 
to the east were simulated in 
the ‘closed’ position with fixed 
louvres calculated to have a 50% 
horizontal opening percentage. 
This allowed for shorter simulation 
run times as well as daylighting 
analysis.

Option B: 
Window wall + perforated 
screens

A window-wall shaded by 
adjustable expanded mesh 
screening should provide 
increased daylighting while still 
retaining adequate sunshading. 
Two glass options were tested: 
the standard clear double glazing, 
as well as a special option with a 
low-e, low-SHGC external panel 
and an argon-filled cavity.

DAYLIGHTING

Option A
Useable daylight is limited 
to the areas immediately 
adjacent to the windows. 
Surprisingly, very little 
daylight is admitted from the 
north, perhaps due to the 
presence of a nearby building 
which blocks access to the 
sky. 
Daylighting is much improved 
to the south where the 
windows are closer together.

Option B: Clear glass
As expected, daylight ingress 
is considerably improved, 
especially to the south where 
no shading was applied to the 
windows.
Allowing the screens to be 
adjustable to admit more 
daylight when shading was 
not needed would improve 
the daylight acess even 
further.

Option B: Special glass
The high performance 
coatings on the glass effect 
a significant reduction in 
daylight, as expected. 
This could, however, be 
ameliorated through the 
use of openable screens as 
mentioned above.

N
N

N

Area over 300 lux

Area over 300 lux

Area over 300 lux
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OFFICE FACADE OPTIONS (Continued)

THERMAL COMFORT SOLAR CONTROL

Monthly cooling power usage

Annual power usage

POWER SAVINGS

RECOMMENDATIONS
The results are clear: in terms of thermal comfort and energy usage, Option A is 
overwhelmingly superior to Option B and is therefore recommended. However, 
the poor daylighting performance of Option A shows that the size, positioning and 
number of windows will need to be adjusted to balance daylighting needs with 
thermal performance.
If Option B were to be chosen for its superior daylighting performance or for aesthetic 
reasons, high-performance glazing would be highly recommended, as would be 
supplementing the building’s thermal mass where possible e.g. through the use of 
exposed concrete floors or ceilings.

Summer design week (ventilated)

Summer design week (no ventilation)

Summer design week (solar gains)

Winter design week (solar gains)

Winter design week (no ventilation)

Changing the facade of the office 
buildings resulted in a significant effect 
on annual building cooling energy 
usage. Both of the Option B versions 
required space cooling throught the year, 
even in winter. 
While Option A was clearly the highest-
performing solution, the improvement 
of the ‘special glass’ version of Option 
B highlights the importance of carefully 
considering high-performance glazing 
options where extensive areas of 
window are to be used.

Option A provided significantly better 
performance in both summer and winter 
compared to Option B.
Option A allowed for comfortable 
occupation even with no mechanical 
conditioning, keeping temperatures 
well below 30 degrees in summer and 
above 20 degrees in winter. Option B, by 
contrast, reached 40 degrees on several 
occasions when using clear glass.
Option A also showed a lower diurnal 
range in both summer and winter, as 
expected from the increased thermal 
wall mass due to the reduced window 
area.

Surprisingly, Option A did not show the 
lowest solar gains in summer or winter, 
despite its reduced window area. Option 
B with the special glass showed the 
lowest solar ingress, with the clear glass 
option allowing the most winter sunlight.
The strong performance of Option A in 
summer and winter is likely attributable 
to the increased thermal mass available 
in the walls of this option.

10
0%

62
%

41
%
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OFFICE NIGHT VENTILATION

POWER SAVINGS DETAILED BREAKDOWN

Monthly cooling power usage

Annual power usage

Daily cooling schedule

Summer design week internal 
temperatures

Summer design week HVAC loads

A detailed examination of the thermal performance in the summer design 
week shows why night ventilation is effective. Overnight temperatures 
are 3-4 degrees lower in the night ventilation example. Due to the high 
thermal mass of Option A, these lower night temperatures translate into 
lower daytime temperatures too, despite the use of airconditioning.
Air conditioning starts later in the day and daily peak power draws are 
somewhat reduced, possibly allowing for a smaller cooling system to be 
installed when considered at the level of the entire building.

RECOMMENDATIONS
Night ventilation is highly recommended, especially when combined 
with high-mass construction as explored above. Significant energy 
savings are possible in a mechanically-cooled building without any of the 
perceived disadvantages of natural ventilation. 

The best of both worlds?
Building automation allows for the 
possibility of opening windows to 
cool the building at night when it is 
unoccupied - and when cool outside 
temperatures mean ventilation is 
most effective.

55%
reduced!

Using natural ventilation by 
day in an office building can be 
impractical due to potential for 
strong breezes and differing 
personal standards for thermal 
comfort. Option A was chosen for 
this case study whereby a mixed-
mode ventilation system was 
explored.

HVAC + Night 
ventilation

Standard HVAC

HVAC On

Windows open

Allowing for night ventilation 
significantly reduced cooling 
system power usage throughout 
the year. Energy reduction in 
absolute terms was highest 
in the warm months but was 
highest in relative terms in the 
cooler months, where reductions 
in usage of more than 4x were 
observed.
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GREEN STAR RATING

The Green Star rating tool is the most widely-used building performance 
rating tool for high-rise construction in Australia. Though undergoing 
Green Star certification requires extensive collaboration with specialised 
consultants from the beginning of the design process, it is still instructive 
to examine the potential points scoreable for the proposed Warehouse 
on Wyatt design.
The following are a limited selection of criteria where it is reasonable 
to assume Warehouse on Wyatt will meet the Green Star Office v3 
standard. For the purposes of this scoring, only the office area of the 
building will be considered, and with the best performing options outlined 
in this report: facade option A and night-ventilation.

MANAGEMENT

Criteria no. Description Points

Man-1 Green Star Accredited Professional 2/2

Man-2 Commissioning Clauses 2/2

Man-3 Building Tuning 2/2

Man-4 Independent Commissioning Agent 1/1

Man-5 Building Users’ Guide 1/1

Total 8/8

ENERGY

Criteria no. Description Points

Ene-1 Greenhouse Gas Emissions
*Based on the following simulation results:
Annual energy usage:  96,000 kWh/year
Total floor area:  1920m2

Annual power use / m2 = 50 kWh / m2

kg CO2e / m2  = 52 kg / m2

9/20

Ene-3 Lighting Power Density 2/3

Total 11/20

TRANSPORT

Criteria no. Description Points

Tra-3 Cyclist Facilities
*Shamefully, no end of trip cycling facilities were provided!

0/3

Tra-4 Commuting Mass Transport 5/5

Total 5/8

LAND USE AND ECOLOGY

Criteria no. Description Points

Eco-2 Reuse of Land 1/1

Total 1/1

MATERIALS

Criteria no. Description Points

Mat-3 Reused materials 1/1

Mat-4 Shell and Core or Integrated Fitout 2/2

Mat-5 Concrete 2/3

Mat-6 Steel 1/2

Total 6/8

INDOOR ENVIRONMENT QUALITY

Criteria no. Description Points

IEQ-1 Ventilation Rates 3/3

IEQ-2 Air Change Effectiveness 2/2

IEQ-4 Daylight
*Daylighting with the tested solution was inadequate

0/3

IEQ-5 Daylight Glare Control 1/1

IEQ-6 High Frequency Ballasts 1/1

IEQ-7 Electric Lighting Levels 1/1

IEQ-8 External Views 2/2

IEQ-9 Thermal Comfort 2/2

Total 12/15


