
A
ss

ig
nm

en
t 2

 D
es

ig
n 

Te
ch

no
lo

gy

Pallet Stack
Apartment/Office

Assignment by: Angus Johnson a1669553

The Pallet stack is a mixed use apartment, office building. The building aims to illuminate spaces naturally with its 
ETFE louver system. It also considers different techniques to illuminate space between rooms. The structure consid-
ers the well being of its occupants by allowing for ventilation to also pass between rooms. The structure consider the 
occupants views not only from balconies but points of access. The office space is presented as an open floor plan 
with similar natural ventilation to that of the apartments spaces. The office and apartment utalise separate HVAC 
systems.
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Pallet Stack, Adelaide
Angus Johnson

PALLET ART

REVISED MODEL

PALLET ART MODEL

REVISED MODEL

DEVELOPMENT

FINAL MODEL

Initial concept was taken from pallet art 
movement. 

Upper apartment was modeled, did not 
consist of luxury rooms.

Concept responded to lower office 
space. Was not responsive to upper 
apartments.

Next apartment model, provided too 
much luxury space.

Concept was refined and upper area 
allowed for Northerly views from south-
ern side apartment.

Final Model combined the previous models, the result was 
southern apartments that had Northern views. The arrow 
indicates Northern Views. 
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Pallet Stack, Adelaide
Angus Johnson OFFICE FLOOR P1

SMALL APARTMENTS P2

FOOT TRAFFIC PUBLIC PEOPLE FLOW

ACCESS

CAR FLOW

PRIVATE PEOPLE FLOW

LOCATION AXO
ACCESS

LUXURY APARTMENTS P3

P3

P2

P1

The below image shows the ground floor access to the mixed use apartment, office space. Positioned to 
the North is the back entrance to the structure.

The private people flow was designed 
so that every entrance would have an 
immediate view out a window. This is 
indicated with a green line. The red line 
indicated public/shared space. Not to 
scale, diagrammatic.

Foot traffic identifies the ground floor en-
trance to building and elevator access.

Car Flow identifies the required entrance 
to the existing car park located behind the 
structure.
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S2

Pallet Stack, Adelaide
Angus Johnson

SECTION LOUVERS S1INITIAL LOUVER IDEA

LOCATION CALL OUT

EXPLODED LOUVER 

LOUVER AREA EAST LOUVER AREA WEST

INITIAL LOUVER IDEA ETFE LOUVER

SECTION LIGHT SHELF S2

SUN SHADING AXO

Below are the initial sketches of louvers 
designed to completely block out light 
into building space.

To the left is an ex-
ploded view of the 
louver system. the 
louver will respond 
automatically to 
the sun.
 

The initial louver 
concept was alu-
minium, this would 
block out too 
much light on the 
southern end of 
the building. The 
arrows show com-
plete reflection.

The following idea 
was to create an 
ETFE wing. ETFE 
is a 75% translu-
cent material that 
appears white and 
allows for light illu-
mination with heat 
reduction. The 
arrows indicate 
partial deflection of 
light and illumina-
tion.

The following indicates 
the area in which the 
louver system is utal-
ised. The east requires 
heavy shading during 
summer. The North 
utalises the wing design 
and takes on a new roll 
as a light shelf.

The West side 
requires less shad-
ing due to shared 
spacial connec-
tions.

The first section indicates light passing through louvers at different times of the day. 
Also indicated are the narrow windows connecting spaces with natural light.

Sun shading axo indicates louver location as well as 
section cuts for diagrams.

Western louvers are enclosed in two layers of glass.

The below section shows the Northern light shelves construct-
ed of the ETFE material to not only illuminate the space but 
reflect natural light onto the ceiling

Secondary glazing bi-folds will act as a threshold 
for the indoor outdoor space, also contributing to 
heat reduction.

Secondary glazing bi-folds
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DECEMBER WITH SHADE

JUNE WITH SHADE

DECEMBER NO SHADE

1:500

Pallet Stack, Adelaide
Angus Johnson

9:00 am 12:00 pm 3:00 pm 5:00 pm

9:00 am 12:00 pm 3:00 pm 5:00 pm

9:00 am 12:00 pm 3:00 pm 5:00 pm

The following diagrams indicate the 
sunlight access without shading in the 
summer. The result is large amounts of 
natural light entering the building.

The following diagrams indicate the 
sunlight access with shading in the 
summer. The louvers indicate full black-
out of sun in the summer. However the 
ETFE will illuminate the spaces natural-
ly. The ETFE will block out the heat as 
well as the glazed windows

Louvers allow for large amounts of 
natural sunlight in the winter. Blinds are 
rotated to allow for maximum sunlight. 
following the sun.
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VENTILATION AXO

Pallet Stack, Adelaide
Angus Johnson

S3

AIR OPENINGS

VENTILATION SECTION S3

HVAC OFFICE

LOCATION AXO
Below shows the area of the apartment floors that open, to allow air flow 
through the building. This is done with Louvers and window openings.

Belows section shows the natural ventilation path of the apartment building. 
The air can pass over the bedroom and bathroom space. The occupant has 
the choice to control this air flow

The following section shows the HVAC ventilation of the office space. Passing 
through the cavity to the patrons. The office has the option of natural ventila-
tion through Louver system similar to apartment space.

The following diagram shows the typical apartment natural 
ventilation path with two external wall opening not including the 
louver/ bi-fold opening. The diagram shows the path passing 
through the bedroom and bathroom tho the outside space.

HVAC SYSTEM
The diagram on the left shows the separated HVAC systems. 
the first system located below in the basement space passing 
up through to the ceiling cavities of the office spaces.

The second HVAC for the apartment space located in the sys-
tems room passes the air though an out of the wall system. This 
is demonstrated in blue.



Te
ch

no
lo

gi
ca

l E
xp

lo
ra

tio
n

6

VENTILATION SECTION S3 STEEL TIMBER CONCRETE COMPOSITE

STEEL TIMBER CONCRETE COMPOSITE

APARTMENT SECTION 1:50

STEEL TIMBER CONCRETE COMPOSITE

EXPLODED VIEW

STEEL FRAME CONCRETE

CLT

Pallet Stack, Adelaide
Angus Johnson

The structure is a steel, timber concrete compos-
ite. using the best of concrete as a hard surface to 
walk on and the environmental benefits of clt. The 
system presents a stiffer alternative to that of CLT 
(Cross Laminated Timber.)

Below shows the exploded view of the composite 
structure. The system reduces the CO2 emissions 
of a building made from concrete.

Below shows the steel framing intersection. As well 
as highlighting the hidden structure within walls.

Below shows the apartment structure. The CLT roof is exposed to the viewer 
as well as the I -Beam column connection. Most I-Beams are hidden behind 
walls in the apartments.

Below shows the office structure. The I-Beam columns are mostly exposed 
with a cavity also added for HVAC purposes. The CLT roof is not exposed.
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Pallet Stack, Adelaide
Angus Johnson

EASTERN WATER COLLECTION SECTION NORTHERN WATER COLLECTION SECTION SERVICE ROOMS

Above indicates water collection system. Water is collected from 
the roof and run down to the gray water tank where it is used for 
bathroom toilets.

Above indicates water collection system. The Northern Section 
shows the path change between the upper apartment spaces and 
the office space.

Services rooms are located on every floor of the office space with 
a large basement space for water collection and HVAC systems. 
Apartment spaces have systems rooms located every third floor as 
indicated in orange above


