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PREFACE
Within Amsterdam, the area of Zuidas, is considered to be the financial district and business centre which have evolved during the last
decade. From an architectural point of view, it can be seen as a conglomerate of medium sized, office towers, all arranged around the metro
station and A10 highway. This year long design project, analyses the specific spatial characteristics of this district, the financial economic
parameters, with local, regional and global contexts, focusing on a strategy of implementing non-standard functions and architectural
typologies, within this district. Strategies of mobility are also at the core of this research, trying to determine a large scale urban strategy of
spatially weaving together business, finance, startups and leisure and arts.

ABSTRACT
Randstad can be defined as a polycentric urban area within the
Netherlands, and comprises of the largest Dutch cities: Amsterdam,
Rotterdam, The Hague and Utrecht. These cities are arranged around
Groene Hart, a green zone dedicated to agriculture and leisure
that is designed to act as a buffer between the above listed urban
nodes. Although Randstad only covers 20% of the Netherland’s land
area, at least 40% of the Dutch population live there and a major
proportion of the national income is earned within its boundaries.
Consequently, the economic development has a huge impact on the
economic development of the entire Netherlands. The Randstad as
a whole generates income per capita that is 6% higher than that for
the Netherlands as a whole. While the Randstad is best known for
its role as the logistics hub of Europe, with the largest European port
located in Rotterdam, it has a diverse economy that includes other
strong competitive sectors such business and financial services,
trade and logistics, horticulture and the creative industry.
There is a high concentration of financial and business services
in Randstad as well as the in the urban regions immediately
surrounding it, however financial services are most concentrated in
Amsterdam and its surrounding municipalities, making Amsterdam
the internationally orientated centre of the Randstad.
The Amsterdam City Council predicts that up to 150,000 inhabitants
are expected to migrate into the city by 2040. This prediction has
mandated that planners rethink the economic, physical and social
structure of Amsterdam, in order to prepare for the influx of new
people. Consequently, to develop the Amsterdam City Council has
introduced the 2040 master plan, which includes developing office
districts into mixed-use residential communities, redeveloping
industrial riverfronts and building more high-rises, windfarms and
public transport networks. The primary goal is to densify existing
communities and build new suburban business, commercial and
residential districts that maximise space as efficiently as possible
within the A10 ring road surrounding the city. The 2040 Structural
Vision Amsterdam masterplan includes six key ‘Spatial Tasks.’ These
are: densify, transform, public transport on a regional scale, high
quality of public space, invest in the recreational use of green space
and water and converting to sustainable energy.
Structural Vision Amsterdam 2040 calls for the continued growth
and upgrade of Zuidas, Amsterdam’s central business district. This
has prompted an enhancement to its buildings and transportation.
Rem Koolhaas designed the recently completed Amsterdam RAI
hotel which comprises of staggered cubes around a vertical axis,
PLP are developing an extension to the World Trade centre, and
Dutch architects Dam & Partners HourGlass, a new office building
inspired by the work of Romanian sculptor Constntin Brâncuși. Most
notable, however, is MVRDV’s The Valley, a multifaceted building
accommodating office, retail, residential and catering facilities,
whose green facades and patios, give it the look and feel of an
exuberant green valley. In the heart of Zuidas, the Amsterdam Zuid
train station, currently under construction, is going to be the second
largest transport rail hub in the city, linking together Amsterdam’s
neighbourhoods with each other, the rest of the Netherlands and a
large part of Western Europe. This project, entitled Zuidasdok also
involves the widening of the A10 motorway and making the station
area a lot greener.

This document shows an investigation into the future scenario for
Zuidas and details the development of an architecture which aims
to rejuvenate the district alongside the Structural Amsterdam 2040
and Zuidasdok vision.

Logistical Interdependencies
As part of my research, I have studied the interdependencies between technology, information, communcation
technology, operational landscapes, urban clustering and logistical infrastructures, uncovering specific flows,
connetions and tensions. This chapter documents the results of my resarch and analysis of these interdependencies
on a territorial scale, examining Zuidas, the financial district in Amsterdam.
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ZUIDAS LOCATION IN AMSTERDAM
Zuidas is the Netherlands’ international business centre. It lies close to
Schiphol Airport and is within minutes of Amsterdam’s city centre. The
district has gone through strong economic and spatial development
for several years. Various transport flows such as the A10 highway,
railway and metro lines converge here and as a result the existing
infrastructure is under strain. The map below shows Schipol Airport,
Zuidas and Amsterdam City Centre in relation to each other.
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MAP OF SUB DISTRICTS WITHIN ZUIDAS

ZUIDAS SURROUNDING LANDSCAPE
Zuidas is embedded within the surrounding landscape and is part of
the local water management structure. To the left is the Amsterdamse
Bos (woods), Amsterdam’s largest open park and to the east, Zuidas
is bounded by the meadowlands alongside the River Amstel.

ZUIDAS MAP
The financial district of Zuidas in Amsterdam has developed into
a successful business centre. There are around 800 Dutch and
International companies currently based in and around Zuidas. These
include, banks, FinTech businesses, consultancies and financial, legal
and business services companies. Additional facilities for economic
activities also located in Zuidas are the RAI Convention Centre and
the World Trade Centre. The Vrije University, one of Amsterdam’s two
main universities is also located here. Another important function
of Zuidas is of a medical and life sciences hub. This is made up of
the University Hospital, Amsterdam UMC, the Academic Centre for
Dentistry Amsterdam (ACTA) and the newly opened head office of the
European Medicines Agency (EMA).

The map across highlights all the buildings within the Zuidas district,
highlighting any notable buildings and their functions
1. Loyens and Loeff Lawyers Offices
2. The Bristish School of Amsterdam Education
3. Geert Groote College Amsterdam Education
4. Rechtbank Amsterdam Bank
5. Amsterdam International Community School Education
6. The Atrium Zuidas Offices
7. World Trade Centre Offices
8. KB Notarissen Public Notary
9. Stibbe HQ Lawyer’s Offices
10. AkzoNobel Centre Manufacturer’s Offices
11. RAI Convention Centre
12. Amsterdam UMC Hospital
13. ACTA Dental Institute Medicine/ Education
14. O2 Building for Human Life Sciences Education
15. Deloitte Consultant Offices
16. Hogeschool Inholland Amsterdam Education
17. Vrije University Education
18. ABN Amro HQ Bank
19. Ravel Residences Residence
20. EY Consultant Offices
21. XS4ALL Data Centre
22. Holiday Inn Hotel

ZUIDAS BY DAY

ZUIDAS BY NIGHT

ZUIDAS TIMELINE

The first Zuidas MasterPlan was developed in 1998, however facilities such as the VU
hospital and RAI Convention Centre, have been occupying the site since as early as
1959. This timeline shows the key dates of development in Zuidas.
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ZUIDAS FUNCTIONS

ZUIDAS FACTS AND FIGURES

There have been a serious of Vision Documents created for since the
intial document in 1998. In each consecutive document, a larger amount
of land was planned for, and the percentage of residential, amenities
and business functions varied. The graphs below illustrate this.

882,294 m2

227,644 m2

970,016 m2

374,681 m2

AMENITIES
9%

RESIDENTIAL
28%

AMENITIES
12%

BUSINESS
63%

AMENITIES
17%

BUSINESS
44%

RESIDENTIAL
44%

2000
Concept Vision
1 956 000 m2

RESIDENTIAL
40%

2001
Vision
2 252 000 m2

The Zuidas metropolitan area covers approximately 1,850,000 m2 not
counting Zuidasdok (the blue frame.) As of January 2018, a new subarea called Verdi (pink frame) has been added making the total area
of Zuidas 2,450,000 m2. Zuidas is 1140m at its widest and 750m at its
narrowest. The total length of Zuidas is 3500m.
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Current statistics for business residential and educational functions in Zuidas.
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INFRASTRUCTURE AT ZUIDAS STATION

ZUIDAS FUNDING AND JOBS

In order to serve the future needs of Zuidas, the existing infrastructure
needs to be improved. Frequency of trains will increase drastically, and as
a result the passenger movement is expected to rise to more than 5 times
the current rate. Extra highway lanes as well as train tracks are therefore
needed to support the influx of people movement.

Most of the development of Zuidas is privately funded, however the
Dutch government finance the majority of the infrastructure, with an
investment that makes up one third of the total amount. An increase in
functions and facilities at Zuidas will lead to various new jobs.

ZUIDAS UNDER CONSTRUCTION

SPATIAL FRAMEWORK OF ZUIDAS

OPEN SPACES IN AND AROUND ZUIDAS

CYCLE NETWORKS IN AND AROUND ZUIDAS

MOTOR VEHICLE MOVEMENT IN AND AROUND ZUIDAS

PEDESTRIAN MOVEMENT IN AND AROUND ZUIDAS

PUBLIC TRANSPORT NETWORKS IN AND AROUND ZUIDAS
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09:00

09:00

12:00

12:00

17.30

17:30

AUTUMN EQUINOX SHADOW ANALYSIS

WINTER EQUINOX SHADOW ANALYSIS

09:00

09:00

12:00

12:00

17.30

16:00

LIDAR SCANS OF AMSTERDAM ZUID STATION

Zuidasdok 2040 and Hack
The aim of Zuidasdok, one of the largest infrastructure projects in the Netherlands, is to improve the accessibility of
the Zuidas district in Amsterdam and in Randstad, by road and public transport. This chapter also includes my script
and spatial narrative that is a result of the undertaken research, resulting in the the design of a ‘hack.’
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ZUDIASDOK MASTERPLAN
The project
involves expanding
the Amsterdam Zuid station into
a multifunctional public transport
terminal: buses, metro, trams, trains
and taxis will be brought together in a
single, contemporary, compact station;
widening the southern stretch of the
A10 orbital motorway and rerouting the
section of the A10 underground that runs
adjacent to Zuidas.

ARTIST’s IMPRESSIONS OF ZUIDAS IN 2040

AMSTERDAM ZUID STATION- AXO VIEW

The principal aim of the Zuidasdok project, is to achieve greater spatial
quality of the area. This will be done by: giving the motorway the
appearance of a ‘green corridor’ when view from either side; making all
underpasses safer and more attractive and creating a single, continuous
‘Zuidas floor’ throughout the central zone, therefore creating a seamless
connection between the various areas of Zuidas as a whole.
Within the Zuidasdok project, the extension and upgrading of Amsterdam
Zuid station is an extensive project in its own right, as it is set to become
the second gateway to Amsterdam. As the A10 motorway disappears
underground, the Amsterdam Zuid station will replace it as a connecting
element of the district. The Britten passage is a new underpass that is
to be constructed while the existing Minerva passage is to be widened.
There will be a greater number of shops, service points and other outlets
in both passages to make the passengers journey more interesting. In
the interest of social safety, the underpasses will be orderly and well-lit.
All metro and rail platforms are to be widened and an additional platform
serving the Noord/Zuid line is to be constructed.

ZUDIASDOK TIMESCALE

ZUDIASDOK PLAN

THE NUCLEUS BRIDGE, ZUIDAS

As mentioned in the previous chapters, the most recent Vision Document for Zuidas was published in 2016 proposing
strategies to improve Zuidas in the years leading up to 2030. These are as follows:
• Zuidasdok: the widening of the motorway and its relocation into a tunnel, as well as the above-ground construction of a
new public transport terminal.
• Growth of Amsterdam Zuid station to become Amsterdam’s second station.
• Priority for pedestrians, cyclists and public transport in order to keep Zuidas accessible.
• Continued growth towards a mixed neighbourhood in which to live and work, as part of the Amsterdam’s DNA.
• Focus not only on the final vision, but also on the path leading to it.
• The development of Zuidas as a joint assignment of all the parties that are active in the area. 1
The overall aim is for Amsterdam Zuid Station to grow into the gateway to Amsterdam.1 Key is to improve the urban quality
and access to the Zuidas district therefore the station is a big element of it.
However, this is a long-term project, and the first phase of Zuidasok is only due for completion in 2028.
Current issues that could be addressed sooner are:
Divided Space: Overground railway and railways disrupts north-south communication. Therefore, there is a lack of centre due
to the infrastructure occupying the middle of Zuidas. Instead, Zuidas has two centres Zuidplein and Gustav Malherplein.
-Frozen atmosphere: This is due to Zuidas’s short history and consequent history. There is also a lack of shopping and
retail. The anonymity is a result of the lack/minimalism of company names on building facades. The lack of signs and
the modern appearance of the district making Zuidas a non-resembling space. Furthermore, the area is still very much a
business district so ends up being deserted on holidays and after office hours.
-Very transitory: The whole district revolves around the station and the area functions as a public transport centre. Therefore,
everything is designed to quick and fast paced- get a cup of coffee or a sandwich and move on. Therefore, there is very
little reason for people to stay in the area for a prolonged amount of time.
-High Rent Prices: The district of Zuidas has the highest rents out of anywhere in Amsterdam, and while big corporations
and international companies can afford it, smaller companies and Start Ups are unable to. These means that the majority
of Startups and coworking spaces are located outside of the Zuidas business district.
In response to the previous research, my speculative scenario and my script, the hack that I have designed is
a habitable pedestrian and cyclist bridge, that connects together the currently divided north and south areas of
Zuidas. It is suggested that this bridge is a temporary solution, during the ongoing Zuidasdok 2040 works. At the
centre of the bridge, sits an urban courtyard surrounded by two buildings. The first building houses a co-working
and collaboration space to be used by young companies, start-ups and entrepreneurs, whilst the second building
accomodates leisure areas such as a games room, a lecture hall and street food market stalls.

1. Zuidas (2017). the Zuidas Vision 2016 document summary. [online] Amsterdam: Zuidas.
Available at: https://zuidas.nl/cms/wp-content/uploads/2016/08/vision_zuidas_2016_ummary_def.pdf [Accessed 1 Nov. 2019].

DESIGN DEVELOPMENT DIAGRAMS

BRIDGE TO ACCOMODATE THE
MOVEMENT OF CYCLISTS AND
PEDESTRAINS FROM ONE SIDE OF
THE STATION TO THE OTHER.

HEIGHT INCREASE TO GET OVER
THE STATION BUILDING AS WELL
AS THE TRAIN TRACKS.

EXTEND THE BRIDGE ONTO THE
WHOLE SITE TO ACCOMODATE THE
HEIGHT INCREASE.

CURVED ORGANIC SHAPE TO MIMIC
THE IMAGE OF FLOWING PEOPLE.

SEPERATE THE CYCLIST FROM THE
PEDESTRIAN TRAFFIC TO RESULT
IN TWO CURVED PATHS.

BUILDING IN THE CENTRE OF
THE BRIDGE TO ACCOMODATE A
FUNCTION.

SITE PLAN @ 1:1250

LONG SECTION @ 1:1250

PERSPECTIVE VIEWS

EXPLODED ISO WITH MATERIALITY

GROUND FLOOR PLAN @ 1:250

1. Hot Desks
2. Waiting Area
3. Disabled WC
4. Female WC
5. Male WC
6. Private Pods
7. Large Meeting Room
8. Medium Meeting Room
9. Small Meeting Room
10. Kitchenette
11. Printing Zone
12. Open Co-Working Area
13. Games Room
14. Lounge Area
15. Dining Area
16. Kitchen
17. Waiting Area
18. Street Food Market Stalls

FIRST FLOOR PLAN @ 1:250

1. Large Private Office
2. Medium Private Office
3. Medium Private Office
4. Meeting Room
5. Lecture/ Presentation Room

NORTH AND SOUTH APPROACH

LONG ELEVATION @ 1:200

INTERIOR LOBBY VIEW

SHORT ELEVATION @ 1:500

Radical Technology
Using the research undertaken in Semester 1 as a foundation, this chapter develops and refines my scenario, which
tells the story about the type of future I believe we will inherit by 2040. This scenario is anchored in my chosen radical
technology: mobility.

Pg 66

Pg 67

MAP OF ECCENCITRITIES

AMSTERDAM SCIENCE PARK

thriving hub for research & innovation

DE PJIP

lively latin quarter

ZUIDAS

central business district

SCHIPHOL AIRPORT

major European transport hub

FUTURE SCENARIO COLLAGE

POSITIVE EFFECTS OF CULTURAL CENTRES

FORMS OF PARTICIPATION IN A CULTURAL CENTRE

CHAPTER 7: Urban Strategy
The urban strategy, adresses the subject of mobility around Zuidas as whole.

Pg 78

Pg 79

1:5000 SITE MODEL

PEDESTRIAN BRIDGE VIEWS

PEDESTRIAN BRIDGE VIEWS

URBAN STRATEGY PROPOSAL
In order to address the issues highlighted thus far, the purpose of my
design would be to add something that attracts people to the area, and
more importantly, makes them want to stay there - multiple points of urban
accupuncture that cater to all ages groups from children to the elderly.
This map demonstrates the multiple functions and programmes that I
propose. Each of these are connected by a pedestrian bridge that not only
ties the programmes together but also addresses the divide of the district.
The main architecture that I propose to design, is a cultural centre that sits
at the west end of this pedestrian bridge.

DESIGN PROPOSAL COLLAGE

Design Proposal
The conclusive design proposal illustrated in this chapter, is a combined result of my risk-trends map, my developed
urban stratedy, my scenario and the implementation the radical technology.
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SECTIONAL CONCEPT MODELS @ 1:500

PARTI DIAGRAMS

GLAZED FACADES

ATRIUMS

INTERIOR CIRCULATION

EXTERIOR CIRCULATION

AUDITIORIUM

LIBRARY

ARTS SCHOOL

PUBLIC

PRIVATE

CONCEPT MODELS @ 1:500

SECTIONAL PERSPECTIVE

GROUND FLOOR PLAN
Key
1. Wardrobe
2. Green Room (Waiting area)
3. Female Changing Room
4. Male Changing Room
5. Emergency Exit
6. Rehearsal Room
7. Recording & Broadcasting Room
8. Stage Furniture Store
9. Stage
10. Box Office
11. Lounge
12. Male Toilets
13. Fenale Toilets
14. Cleaner’s Store
15. Main Entrance
16. Library
17. AV Store
18. Art Gallery
19. Art Gallery Store
20. Art Gallery Workshop
21. Changing Room
22. Store
23. Cold Store
24. Kitchen
25. Electric Switch Room
26. Bar/ Server Area
27. Cafe
28. Performance Studio
29. Store

GROUND FLOOR PLAN
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FIRST FLOOR PLAN
Key
1. Upper Auditorium Seating
2. Control Room
3. Bar
4. Male Toilets
5. Female Toilets
6. Executive Development Office
7. Reception
8. Executive Development Seminar
Room
9. Quiet Meeting Room
10. Executive Development Breakout
11. FM Office
12. Kitchenette
13. Balcony
14. Library
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SECOND FLOOR PLAN
Key
1. Auditorium Balcony Seating
2. Bar
3. Male Toilets
4. Female Toilets
5. Visual Arts Studio
6. Lobby
7. Music Practice Rooms
8. Music Studio
9. Music Practice Choir
10. Amplified Music Practice
11. Ensemble Rehearsal
12. Meeting Space
13. Chair Store
14. Instrument Store
15. Store
16. Kitchenette
17. Office
18. Director’s Office
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THIRD FLOOR PLAN
Key
1. Roof Terrace
2. Dance Studio
3. Store
4. AV Store
5. Coms Rooms
6. Accessible WC/ Changing Room
7. Female Changing Room
8. Plant Room
9. Male Changing Room
10. Cleaners’s Store

2

3

2

2

4
5
1
6
9
10
8
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ROOF PLAN

EXTERIOR VIEWS

NORTH ELEVATION

EAST ELEVATION

SECTION A-A

SECTION B-B

SECTION C-C

INTERIOR ATRIUM VIEW

Pg 122

INTERIOR LIBRARY VIEW

1:50 DETAIL DRAWING

2.5 mm aluminium sheet metal, anodized
Roof Build Up
1 mm aluminium standing-seam covering
High-density polythene foil
130–210 mm PUR rigid foam insulation
2% slope; vapour barrier with aluminium layer
300 mm reinforced concrete slab

Windows
8 mm toughened glass
16 mm cavity
2x 10 mm laminated safety glass

Interior Floor Build Up
15 mm composite screed, clear fin.
85 mm cement screed
PE foil 15 mm impact sound insulation
40 mm calcium sulphate panels columns
System floor

PRODUCED BY AN AUTODESK STUDENT VERSION

Bituminous primer

50mm circular steel column
Motorised wooden louvre
Wall Build Up
50 mm mineral-wool insulation
400 mm reinforced concrete wall
2 x 15 mm gypsum plasterboard

15mm metal base plate held down with 6mm bolts

Interior Floor Build Up
15 mm composite screed, clear fin.
85 mm cement screed
PE foil 15 mm impact sound insulation
40 mm calcium sulphate panels columns
System floor

ENVIRONMENTAL STRATEGY

LOUVRES ON LIBRARY FACADE

The environmental strategy is fully integrated with the scheme resulting in a low energy and sustainable
building. With regards to this, the building is seperated into two zones which are each treated as individual
elements.

The wooden motorised louvre system along the length of the library facade, allow the blade to be adjusted
with the flick of a switch. Alternatively the blades can be set to a predetermined programme and fully
automated to maintain light and shade levels.

The arts school with visual, musical and performance art studios is a cool unheated space as there is a
lot of movement in these spaces. In contrast, the auditorium is made to be thermally comfortable for the
audience to sit comfortably through shows.

The louvres provide shade during the day while still allowing cross breezes to flow through the openings
in the glazing. The blades can be tilted to the appropriate angle to regulate natural sunlight. They can be
fully closed at night for privacy and security.

Orientation
The building orientation is based on the path of the sun. This allows northen daylight to flood into the
building while the solar panels embedded to the glazing on the south facade shields the interiors from
the sun.
Facades
Each facade has been designed according to its orientation and purpose. Louvres on the glazed facade
of the library that wraps round the North, East and South of the building are designed according to sun
angles and can be rotated to provide less or more shading for the library, reducing solar heat gain.
Solar panels on the south facade provide sustainable energy to be used in the building.
The glazed atrium on the north facade allows plenty of daylight in. A thicker glass is used in order to
reduce noise pollution from the A10 motorway and train lines.
Energy Resuse
The atrium is a buffer between the internal spaces and the external environment. Excess ventilation air
from the studios and workspaces is reused to air condition the atrium space.
Rainwater resuse
Rainwater is collected on the roof, and is reused to flush toilets as well as irrigate the planting on the roof
and well as surrounding green spaces.
Green barrier
The green space seperates the building from the motorway on the North side, acts as a buffer. In addition,
it is an ecological corridor, allowing animals and insects to cross the site safely.
Transport
The pedestrian bridge that connects the building to the rest of Zuidas, encourages pedestrian traffic and
reduces the number of visitors arriving by car.

THERMAL AND VENTILLATION STRATEGIES

LIGHTING STRATEGIES

WINTER

For the most part the building is naturally lit by the
two large atriums as well and glazing on the borth facade.

All rooms in the building have adjustable underfloor heating to maintain optimal thermal comfort levels.
The scheme is divived into two distinctive climate zones.
Auditorium
The highly insultated walls will keep the space warm and comfortable in the cooler months. Therefore the
ventillation system under the seating will provide warm fresh air.

Auditorium:
There is minimal glazing on the facades of the auditorium as the lighting in the main space must be
mechanically controlled to appropriately suit the requirements of the performance on stage. However,
the supporting rooms such as the green room and recording room have small windows allowing natural
light in.

Studio Spaces and Library
The high activity levels in these spaces will create some thermal gains, however, a heat recovery system
is able to provide heating when neccesary.

North facade:
The north facade is fully glazed with a thickened glass that reduces the noise levels from the motorway
entering the building. This provides plenty of northen daylight into the building.

SUMMER

South facade:
While the south facade is also glazed, the panels of glass are mounted with solar panels that not only
provide solar shading, but also generate electricity to be used in the building.

The building is predominantly naturally ventilated through the louvres in two skylights, that operate on a
rotary motor, above the atrium. In addition, the skylights are triple glazed to reduce solar gains. However,
there is a mechanical option for warmer months or when the stack effect is not cooling the building
sufficiently. The surrounding canal is used as a heat sink for deep water source cooling the rooms when
neccessary.

Library:
The library is a fully glazed space that wraps around the main building, however the mechanically operated
louvres allow the amount of daylight entering the building to be controlled depending on the sun path.

The scheme is divived into two distinctive climate zones.

Clerestory windows:
There are two windows, a tall one and a short one that wrap around the facade of the building, parallel to
the roof of the library allowing daylight into the different studio spaces.

Auditorium
Require a certain level of thermal comfort to suit the audience as well as the performers. The audience will
be sitting still whereas the performers will be singing, dancing or performing for a couple hours at least.
Therefore, the space is fully mechanically ventilated with air vents under the seating and the walls are
highly insulated to maintain an optimum temperature.
Studio Spaces and Library
Due to the volume of people arriving and leaving as well as the high activity levels, these spaces need to
be kept cool at all times. They are unheated interior spaces are naturally ventiallted through openings in
the facade.

