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OCCUPANCY

APARTMENT FLOORPLAN 1:500

1. BASE MODEL
The east and north focus apartment will be tested for overall 
thermal comfort with fixed windows, natural ventilation and 
calculated ventilation as well as daylighting with base materials to 
assess following changes against comparative data.
2. GLAZING ASSESSMENT
Single, Double, Triple LowE, Quadruple 
The focus apartment will be tested to determine the most 
effective glazing type in maintaining thermal comfort.
3. MATERIAL MANIPULATION
Glazing, External Walls, Internal Walls
The mentioned materials are tested for one east facing and one 
north facing room to test their effectiveness in thermal comfort. 
The effectiveness of the construction method along with the best 
results from the glazing assessment will further the results of the 
following assessments.
4. SHADING
Shading Skin
The designed shading device blocking eastern and western light 
on the facade will be tested to demonstrate its effectiveness in 
achieving thermal comfort. Both fixed and operable windows are 
tested to compare heat reduction without electrical usage.
5. REDUCED GLAZING
50% Glazing
With the focus on each east and north facing room, the reduction 
of 50% glazing will test the thermal comfort of the focus 
apartment with both fixed and operable windows.

AIMS AND SCOPE OF ANALYSIS

SOLAR TESTING ON SHADING DEVICE

DESIGN PROPOSAL
57 Wyatt Street
57 Wyatt Street is a mixed use development containing lower level office 
tenancies and higher level serviced apartments owned by an Adelaide 
developer. The brief of the building is to block all direct east and western 
light whilst designing a thermally comfortable building that could be used 
by occupants for three days without electrical use. This analysis will 
demonstrate the proposed design and its strategies to maintain and improve 
thermal comfort in the hottest and coldest weeks of the year.

Public

Focus Apartment

AREA
LIVING ROOM
MASTER BEDROOM
BEDROOM 2
STUDY
ENSUITE
BATHROOM
LAUNDRY
BALCONY
TOTAL

M2

33.5
21.0
15.2
  4.6
  7.0
  5.1
  3.7
18.0
108M2

East-West shading with northern overhangs

The occupancy schedules 
reflect the function of the 
two bedroom apartment 
and are tested accordingly.
There is an assumption of 
10L/person of fresh air and 
office equipment within 
each bedroom,  living 
room and study.

Lighting and HVAC 
systems have been 
disabled in order to test 
the thermal efficiency 
without electrical 
consumption.

Scheduled ventilation 
follows each standard 
occupancy and a 
calculated ventilation 
schedule is assumed 
with 24/7 operation and 
set minimum indoor 
temperature of 24 and 
maximum of 28 degrees.



BASE MODEL 2

CALCULATED NATURAL VENTILATIONCALCULATED NATURAL VENTILATION

AIM
The aim of indoor thermal temperature is to range between 15 and 30 
degrees in both summer and winter without any electricity in room 201. 
Both the east facing and north facing bedroom were plotted to test the 
impact of thermal comfort with fixed windows, operable scheduled windows 
following occupancy, and calculated natural ventilation which allows 
operable windows when the outdoor temperature is below 28 and above 24 
degrees. Therefore, the operative temperature is tested against the outdoor 
temperature and results are analysed and the proceeding manipulation 
is compared against this base data. To maintain consistency the HVAC 
system will be disabled. Within all tests, the summer design week is 19-26 
of Feb and 19-26 of June testing both solstices on an hourly basis.

WINTERSUMMER

FIXED WINDOWSFIXED WINDOWS

ANALYSIS
The apartment does not perform well with fixed windows especially in the 
East facing room, Bed 2 (green), with temperatures exceeding 35 degrees 
in both seasons. This is due to the harsh east light, minimal shading and 
stored air remaining closed within the apartment without any ventilation to 
release the heat. North facing Bed 1 (red) remains thermally comfortable 
in winter with more subtle solar exposure yet fails to release stored heat 
in summer. With natural ventilation in the morning and evening following 
occupancy, is it evident that the apartment exceeds thermal comfort in 
summer and does not achieve thermal comfort in winter. Even as the 
windows close with set temperatures, the predictable reasoning is the 
indoor temperature follows the external infiltration more frequently and 
therefore, remains too hot/cold with each season. With open windows 
following the seasonal setpoints as mentioned, the summer heat is released 
and achieves a slightly better result. The winter testing mimics outdoor 
minimal temperatures. The thermal comfort was not ideally achieved in the 
base model and would rely on significant energy consumption.

SCHEDULED NATURAL VENTILATIONSCHEDULED NATURAL VENTILATIONRoom 201

DAYLIGHT
The daylighting and lux illuminance is analysed to determine 
how the testing strategies affect access to daylight within 
the apartment and as a result, the reduction of electricity for 
lighting. The optimal level to achieve is 300% Lux and 5% 
daylight factor yet the apartment is overexposed in each 
bedroom due to large glazed windows and no shading devices. 
Light does not penetrate into the back of each apartment or 
internalised corridors as they do not have access to glazing 
yet this can be achieved with minimal electrical lighting. The 
diffusion of daylight is harsh especially in each bedroom and 
should be analysed to achieve a better light access result.



GLAZING ASSESSMENT 3
AIM
The focus apartment will be tested against a 
series of glazing types ranging from single, 
double and quadruple glazed systems. The 
HVAC system is disabled to test the passive 
thermal control of each glazing system with 
20% naturally ventilated air. There is tested 
evidence to assume that each east and west 
facing room will have increased solar gains 
on exterior windows in Adelaide’s climate, 
therefore, the analysis will be reporting on test 
results on east and north windows within Bed 
1. After each glazing assessment, the results 
of each glazing type will be compared against 
the base model for summer and winter. 

WINTERSUMMER

SINGLE GLAZING SINGLE GLAZING

DOUBLE GLAZING

DOUBLE GLAZINGDOUBLE GLAZING

DOUBLE LOW-E ARGON GLAZING

DOUBLE LOW-E ARGON GLAZING

QUADRUPLE LOW-E FILM KRYPTON

QUADRUPLE LOW-E FILM KRYPTON

QUADRUPLE LOW-E FILM KRYPTON

WINTER GLAZING ASSESSMENT AGAINST BASE MODEL

SUMMER GLAZING ASSESSMENT AGAINST BASE MODEL

BASE VS IMPROVED

SINGLE GLAZING
Viridian Float Clear Glass

U value: 5.805 W/m2-K

6mm

Generic Blue Glass
Air 
Generic Clear Glass

U value: 2.665 W/m2-K

6mm
13mm
6mm

Pyr B Clear Glass
Argon
Clear Glass

U value: 1.689 W/m2-K

6mm
13mm
6mm

DOUBLE LOW-E ARGON GLAZING

Clear Glass
Krypton
Coated Poly 88 Film
Krypton
Coated Poly 88 Film
Krypton
Clear Glass

U value: 0.781 W/m2-K

3mm
8mm
.5mm
8mm
.5mm
8mm
3mm

GLAZING TYPES

ANAYLSIS
Overall the results show an increased trend of excessive heat 
permeability in summer and uncomfortable thermal temperature 
yet all glazing types except single glazing maintain ideal thermal 
comfort in winter. Single glazing, also the base material glazing, 
fails to retain a comfortable level of heat and fails to release heat 
in summer. The Double Low E Argon Gas glazing system retains 
the most heat in both seasons reaching unpractical temperatures 
in summer and warm winter thermal comfort. Quadruple Low 
E Film Krypton performs reasonably well in winter yet above 
30 degrees in summer although it remains an expensive and 
unpractical option for this glazing type within Adelaide’s climate 
and CBD high rise development. While it remains the lowest U 
value and is predicted to be a more energy efficient system, it does 
not perform the best when compared to double glazing.  Double 
glazing overall performs as the most effective glazing type with the 
lowest temperature during summer and an ideal thermal comfort 
for winter. This option will be carried onto the further testing results 
and compared against the base model. 



MATERIAL MANIPULATION 4
AIM
Through the manipulation of construction 
materials, the efficiency of the apartment 
will be tested in improving thermal comfort. 
The glazing, external walls and internally 
walls have been manipulated and assessed 
to reduce the heat of Room 201 in both 
seasons and maintain an ideal thermal 
temperature. In turn, this will reduce 
the need for HVAC energy systems in 
maintaining thermal comfort and as this 
is disabled within this test, it will assess 
the conditions of the apartment without 
electricity.

WINTER GLAZING ASSESSMENT AGAINST BASE MODEL

SUMMER GLAZING ASSESSMENT AGAINST BASE MODEL

BASE VS IMPROVED

ANAYLSIS
There is significant temperature difference in both North and East 
facing rooms in summer and winter. There is a dramatic reduction 
in heat in summer by almost 15 degrees at it’s maximum when 
compared to the base model materials. There is an average of 
approximately 7 degrees lower thermal temperature with the 
improved materiality when compared to the base model in both 
seasons. The external walls primarily impact the apartment by 
reducing the heat in both seasons by an average of 5 degrees in 
summer and retains ideal thermal comfort levels in winter. The 
changed internal wall materiality slightly increases the temperature 
in both seasons but remains improved when compared to the base 
model. Overall the materiality radically affects the thermal comfort 
temperature in both seasons and will significantly reduce the need 
for aided electrical systems. It will continue to be tested with the 
following assessments.

WINTERSUMMER

DOUBLE GLAZING

EXTERNAL WALLS

INTERNAL WALLS

Element Improved Construction Thickness (mm) Properties 
External Walls Lightweight Metallic Cladding 

Foam – Polyisocyanate 
Concrete Block  
Air Gap 
Gypsum Plasterboard 

10 
8 
200 
101.6 
10 

U value – 0.232 (W/m2-K) 
R value – 4.302 (m2-K/W) 

Internal Walls Vermiculite Plastering  
Insulation Mineral Fibre R-11 
Air Gap 
Insulation Mineral Fibre R-11 
Vermiculite Plastering 

13 
90 
10 
90 
13 

U value – 0.181 (W/m2-K) 
R value – 5.540 (m2-K/W) 

Double Glazing Generic Clear Glass 
Air  
Generic Clear Glass 

6 
13 
6 

U value – 1.946 (W/m2-K) 
R value – 0.514 (m2-K/W) 

 

Element Base Construction Thickness (mm) Properties 
External Walls Lightweight Metallic Cladding 

Cavity Unventilated 
Expanded Polystyrene 
Gypsum Plasterboard 

5 
100 
120 
12 

U value – 0.296  (W/m2-K) 
R value – 3.382 (m2-K/W) 

Internal Walls Gypsum Plasterboard  
Air Gap 
Gypsum Plasterboard 

13 
90 
13 

U value – 1.946 (W/m2-K) 
R value – 0.514 (m2-K/W) 

Single Glazing Viridian Float Glass 6 U value – 5.805 (W/m2-K) 
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DOUBLE GLAZING

EXTERNAL WALLS

INTERNAL WALLS

CONSTRUCTION CHANGES

APARTMENT MATERIALITY 1:200

Internal party wall system

Double glazing

Metal cladding
Concrete 
blockwork



SHADING ASSESSMENT 5

IMPROVED VS BASE MODELIMPROVED VS BASE MODEL

AIM
The aim of the shading assessment is to demonstrate the impact of the 
designed shading device on the thermal comfort of the north and east 
facing apartment rooms with fixed and operable windows. The shading 
device blocks direct east and west sunlight onto the façade and the 
additional northern overhangs shade summer sun – allowing subtle 
winter sun to warm the apartment in the cooler season. The predicted 
notion that the shading will lower thermal heat will be test and the 
impact will be compared with the improved building thus far.

WINTERSUMMER

SHADED FIXED WINDOWSSHADED FIXED WINDOWS 
ANALYSIS
The fixed windows with the addition of the shading device have seen a 
5 degree decrease in thermal comfort for both rooms in summer yet still 
remains a high temperature in the summer design week. It is evident 
the apartment rooms decrease in stored heat with the blocked east and 
western light however, the heat is also not retained within the winter. 
Bed 2 achieves an ideal thermal comfort level ranging between 18 and 
30 degrees and slightly decreases below comfortable temperature for 
bed 1. Surprisingly, there is very minimal impact between the fixed and 
operable windows with the shaded device and it is evident that the main 
heat permeability was produced from the east and high northern sun on 
the tested areas. However, when the naturally ventilated shaded results 
are plotted against the previous test, it is clearly evident that heat has 
been reduced in both seasons and creates a much more comfortable 
environment for the occupant. The significant spikes are reduced which 
would likely conclude that the use of electrical cooling is significantly 
lower achieving the required goal.

SHADED OPERABLE WINDOWSSHADED OPERABLE WINDOWS

DAYLIGHT
The access to natural light has had a significant impact 
when compared the base model as the harsh eastern light is 
diffused leaving Bed 1 with optimal eastern light. Bed 2 is now 
significantly shaded and would need electrical aided lighting. 
The northern façade is shaded from harsh summer sunlight 
and the living area now achieves a greater depth of winter light 
achieving over 300 Lux for a portion of the centralised area 
as opposed to harsh direct light. Bed 1 achieves the harshest 
light yet compared to the base model, it is more diffused and 
comfortable for the occupant. 

DEC 22 - harsh light at high angle with longer days JUNE 22 - low winter sun angle and softer light



REDUCED GLAZING ASSESSMENT 6WINTERSUMMER

FIXED WINDOWS 

OPERABLE WINDOWS

OPERABLE WINDOWS

FIXED WINDOWS

FIXED WINDOWS 

OPERABLE WINDOWS

OPERABLE WINDOWS

FIXED WINDOWS

DAYLIGHT
As expected, the illuminance of the tested 
areas is more diffused specifically within 
bedroom 1 as it achieves optimal daylighting 
of 300 lux. This would significantly reduce the 
need for electrical lighting. The internalised 
areas still remain too dark and would need 
electrical lighting. Within the living area, the 
most direct light comes from the north, diffusing 
into the centralised space and minimising the 
need for electrical consumption. This final 
test deduces the most optimal daylighting 
conditions within the apartment.

AIM
The aim of reducing all apartment glazing by 50% is to 
test if the area of the glazing will reduce the high indoor 
temperatures in summer and retain the thermal comfort 
levels in winter. The test is a possible strategy that can 
be implemented to combat the harsh daylight protruding 
through the north in bedroom 1. The reduced glazing 
will also be tested for fixed and operable windows and 
compared against the previous testing model – the 
optimised state. As the glazing allows much of the solar 
external heat gain into the apartment, it is expected 
that both the daylighting and thermal temperatures will 
decrease further. Below is a rendered visualisation of the 
reduction of glazing tested.
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ANALYSIS
With a 50% reduction in glazing, the overall 
apartment testing results has achieved a 
thermal comfort level between 15 and 30 
degrees in both summer and winter. Both 
fixed seasonal results achieve the desired 
goal as the solar heat is shaded and 
minimised and therefore, stored indoor within 
both hot and cool seasons. The operable 
window analysis allows temperatures 
fluctuate more with the outdoor temperature 
and therefore remain slightly higher in 
summer and cooler in winter. This could 
easily be managed depending on occupancy 
schedules of each apartment or with minimal 
electrical aid. 

However, as the results are compared 
against the base model, the overall testing 
has successfully improved the apartment 
and each strategy has assisted in achieving 
a more successful energy efficient building 
level with a discrepancy of a 10-degree 
thermal comfort temperature in both 
summer and winter. A more consistent and 
comfortable thermal comfort level has been 
achieved. In conjunction, the testing has also 
achieved a more optimal daylighting strategy. 
To conclude, it is possible for the occupants 
to inhabit the apartment for 3 days without 
electricity and the most effective results 
overall is the strategy of fixed windows with 
improved glazing system, materiality, shading 
and glazing reduction.


