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INTRODUCTION

Societal relevance

Over the last centuries the human race has depleted a vast amount of  the planet’s resources. The most striking 

example is the burning of  fossil fuels; hydrocarbon deposits, such as petroleum, coal, or natural gas, derived 

from living matter of  a previous geologic time and used for fuel. Fossil fuels pro¬vide around 66% of  the 

world’s electrical power, and 95% of  the world’s total energy demands (including heating, transport, electric-

ity generation and other uses). [1] They have taken millions of  years to form and reserves are being depleted 

much faster than new ones are being made. Our consumption of  fossil fuels has nearly doubled every 20 years 

since 1900. They can therefore be regarded as non-renewable resources. Besides scarcity, another main draw-

back is pollution. Burning coal produces more carbon dioxide than burning oil or gas. It also produces sulphur 

dioxide, a gas that contributes to acid rain. Burning any fossil fuel produces carbon dioxide, which contributes 

to the “greenhouse effect”, the cause of  global warming which in turn is the major contributory factor to cli-

mate change. We can already see some important changes (more extreme weather conditions, desertification, 

rising of  sea levels, melting of  ice caps and so on) that will have a major impact on life on our planet, if  we (the 

most polluting, human race) do not change our behaviour. [2]

Still of Al Gore’s movie An inconvenient truth showing the projected CO2 concentration after 50 more years of unrestricted fossil fuel burning

The building sector is a big player in energy consumption: buildings in the EU use 40% of  the energy con-

sumed in the EU; buildings in the United States represented about 9 percent of  worldwide carbon dioxide 

emissions in 2005 — or 2,318 million metric tons of  carbon dioxide. [3] The urge for a sustainable future is 

rising, and so is our awareness to do something about it.
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Two months ago the United Nations held its annual climate summit in Durban, South Africa to establish a new 

treaty to limit carbon emissions.  The conference agreed to a legally binding deal comprising all countries, to 

take effect in 2020. There was also progress regarding the creation of  a Green Climate Fund (GCF) for which a 

management framework was adopted. The fund is to distribute US$100 billion per year to help poor countries 

adapt to climate impacts. [4] While the president of  the conference, Maite Nkoana-Mashabane, declared it a 

success, scientists and environmental groups warned that the deal was not sufficient to avoid global warming 

beyond 2 °C as more urgent action is needed. If  anything, the conference revealed the ambiguity of  the United 

Nations’ approach towards a sustainable world. There is a common sense among UN members that we need 

an integral approach to avoid further global warming. There is a common interest, which by nature should 

make every process more efficient. But the UN delegates also represent their own countries, protecting their 

national economic and political interests.

“Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic “Climate summit was a pathetic 
exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”exercise in deceit”
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- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe- G. York, The Globe
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And so, responsibility is easily abdicated, stating that other UN members should take the first step or make 

a larger sacrifice. Sacrifice, this word exactly embodies the problem. It makes sense that we do not want to 

waste money, especially in times of  recession, and that we have other priorities at the moment. This attitude 

understands sustainability as a good cause but one that lacks economic efficiency. This is a paradox. True sus-

tainability prevents depletion of  natural resources, does no harm to the atmosphere that protects us and our 

planet and is economically attractive. And in the case of  sustainable architecture, the building has to look good 

too. If  any of  these preconditions are not met, the approach cannot be sustained. To spread this message, to 

take measures, to cause change in our conservative mindset, the United Nations needs a stronger sign board: 

a United Nations Headquarters of  Sustainability.
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Project brief

The complexity of  the organizational structure of  the Unit-

ed Nations regarding sustainable policy also does not benefit 

a decisive policy making process. The structure lacks an um-

brella body – a physical place – where policy is made and 

propagated and knowledge collected and exchanged. The 

United Nations Headquarters of  Sustainability will fulfill 

this function. It will be the home base for the worldwide co-

ordination of  sustainable measurements. It will be an archi-

tectural icon of  sustainability that will represent the necessity 

for sustainable environments. [5] It will be positioned on the 

site of  the UN Headquarters in Manhattan, New York. The 

United Nations Headquarters of  Sustainability (UNHQS) is 

the sixth council of  the United Nations and the fifth on the 

site of  the UN Headquarters in Manhattan. Only the Inter-

national Court of  Justice is based elsewhere (The Hague). 

Its task is to improve the global sustainable decision making 

process by its power to combine knowledge of  the environ-

ment, technology and economy and by supplying its product 

over the world in an imposing or advisory role, to individu-

als, companies and governments.
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AMBITIONS

Urban context

Knowing that offices with their advanced HVAC systems account for the greatest part of  energy use in the 

built environment, it is somewhat ironical that the United Nations Headquarters of  Sustainability is based on 

one of  the most capitalistic places on earth, Manhattan, where office buildings scrape the sky. The UNHQS 

should not compete in this masculinity battle. The building program would not be large enough anyway. Rath-

er, it should use this context to expose its independency from its host and to increase homogeneity within the 

ensemble. The site harbors a very scarce matter on Manhattan: green space. Except for the gigantic Central 

Park, all blanks have been filled in by real estate. This green space has the potential to become an important 

green place, a United Nations Park, open to the public and a bonding element between the various councils.

Architectural representation

The duality of  the design task regarding its architectural representation becomes clear when one addresses it. 

First of  all, the design is for a United Nations Headquarters, an addition to the ensemble of  the Secretariat, 

Congress Centre, General Assembly and Dag Hamerskjold Library on the East River bank of  midtown Man-

hattan. The United Nations have a long tradition – founded in 1945 – and have always been surrounded by 

a sense of  solidarity, unity, dignity, progressiveness and decisiveness, although this reputation is slowly crum-

bling as the UN keep struggling through peace operations and climate conferences. This building should be 

designed within this character description, but as a contemporary addition. Transparency is added to the list 

of  characteristics for architectural representation, because that is what the physical ensemble lacks, as does the 

organizational structure of  the UN sustainable policy. Secondly, the design is for a Headquarters of  Sustain-

ability, an organizational umbrella of  numerous UN sustainable policy branches made physical in one build-

ing.  The project brief  calls for a design that is “an architectural icon of  sustainability that will represent the the 

necessity for sustainable environments.” In general I believe that sustainable architecture should not look like

low density +
horizontal orientation

UN plaza & park
as bonding element

east-west orientation
ideal for cross-ventilation
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a tree, it should be like a tree. It is time to discard the utopian or mollycoddle image that still haunts “green” 

architecture. At the same time, being a United Nations Headquarters of  Sustainability of  which there is no 

equal, the design should also convey something of  its sustainable spirit. In any way, this building is a sign board, 

exemplary for the creation of  a more sustainable built environment.

Sustainable nature

For this design, I chose to use timeless sustainable principles as natural ventilation and day lighting, passive 

solar energy and thermal mass because of  three reasons. First of  all, they are free(!) instruments that the 

planet offers us. Secondly they leave space for architectural interpretation in the sense that they do not dictate 

the materialization of  a building as for instance use of  photovoltaic cells would. And thirdly, because in my 

architectural understanding of  the project, a certain timelessness and neutrality suits the design for a United 

Nations Headquarters of  Sustainability. This project should not become a show model of  the latest sustainable 

technology because soon this technology will be outdated which in principle is unsustainable. Rather would I 

like to show that with smart use of  timeless, adaptive principles and an intelligent building management sys-

tem, a design can be achieved that is both energetically, economically and architecturally sustainable.

Something to be aware of  when selecting sustainable principles is that location, shape, orientation and 

materialization are key themes introduced in the beginning of  a design process but themes that already have 

a major impact on the kind and effectiveness of  sustainable measures that can be taken. In practice they are 

often taken too late in the process. My design shows that if  a sustainable perspective is introduced in the very 

beginning of  the project, cross-fertilizing with a solid urban and architectural vision, the overall sustainability 

of  the project will be improved. Urbanism, architecture and sustainability are interconnected themes and 

should be dealt with as such within the design process.

timeless principles: 
the brise-soleil

flexible systems to adapt to 
changing demands
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In any way, this project should demonstrate that there is no need to sacrifice our architectural ambitions, to 

waste money on sustainable buildings and downgrade its priority in a recession, when we strive to create a 

sustainable world. Smart design and smart design process can overcome this misunderstanding.
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DESIGN

Urban context

From these ambitions some simple schemes have been derived. A desire to cherish the scarce green space on 

Manhattan logically leads to a design with a small footprint. A greater tension with surrounding skyscrap-

ers is achieved through a different layout: where the main axis in skyscrapers is vertical, at the UNHQS it is 

horizontal. This avoids becoming a miniature skyscraper, something that in my eyes would be deadly for the 

seriousness of  the project. Unity, homogeneity within the UN ensemble is increased when the same architec-

tural language is used: strong straightforward shapes, one volume per council, expressive through simplicity. 

The United Nations Headquarters of  Sustainability is designed as a single volume, a slender slab – the other 

volumes I found too small, too invisible or too much space consuming for the design task and its urban context. 

Through its contrary horizontal orientation the slab distances itself  from the testosterone-driven capitalistic 

skyscrapers that Manhattan is built of. The slenderness of  the slab has as additional advantage that it is ideal 

cross-ventilation and brings natural daylight into all spaces.

The slab is positioned on the northeast end of  the site and through its slenderness leaves much of  park literally 

untouched. This green space becomes a central place of  the ensemble, to be enjoyed by all New York based 

UN employees and public too. Its east-west orientation combines well with the other UN buildings. Together 

they embrace and revitalize the park, from green space to central place. The General Assembly is already par-

tially open to the public and this new UNHQS also harbors various public functions. With an eye on manage-

ability, the amount of  entrances of  the whole UN site is kept to a minimum with only one public entrance that 

lets the day-trippers on the higher public square in front of  the General Assembly. From here, the UNHQS can 

be reached when one follows the winding boardwalk to the main entrance that is a distinctive curvy feature of  

rectangular design. The boardwalk, entrance, General Assembly and on-site access roads form a subtle curvy 

counterbalance to the rather stark building volumes. Situated among the trees, the north façade harbors a pri-

vate, more intimate entrance for the arrival of  delegates. The basement is linked to the underground parking 

area including an underground passageway to the other buildings.



13



14

among the trees, the north façade harbors a private, more intimate entrance for the arrival of  delegates. The 

basement is linked to the underground parking area including an underground passageway to the other build-

ings.

During the design process, I have restructured and resized functions and user groups within the program of  

requirements. There was much overlap between the functions, and logistics also demanded the exclusion of  

user groups for specific areas of  the building. However, the program still consists of  four main functions: public 

area, office, leisure functions and a conference centre, supported by facilities. These are designed for four dis-

tinctive groups of  people: staff, delegates, visitors and press. The program is divided in layers that are simply 

stacked on to each other.

roof garden

lobby

leisure

propagate

produce

conference centre

collect
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Architecture

The slender building, 130 m long at its longest and only 24 m wide at its widest, consists mainly of  two parts: 

a transparent substructure (60 m high) that harbors the public, office and leisure functions, with a massive-

looking conference centre on top (30 m high). Two service cores lead up to the lobby that separates the sub-

structure from the conference centre. The concrete service cores contain elevators, a good lift, emergency stair 

cases, storage space and bathrooms. Since there are two service cores in this part the closest fire escape is never 

further away than 25 meters. One service core goes all the way up to the roof  terrace. This leaves a huge space 

on one side of  the building for the largest functions such as the conference hall. An additional advantage of  the 

slender service cores (21,6 x 4,8 m) is that they provide wind stability in the longitudinal directional. Eccentric 

braced frames at the second last bays provide cross stability. Because the conference centre is put on top, larger 

spans can be achieved in this part of  the building, ideal for auditoria. The plan of  the substructure is laid out 

on a steel column grid of  12 x 7,2/4,8 m, significant spans resulting in significant coated steel columns that suit 

the robustness of  the design. This also increases floor height but this is not problematic. Due to the transpar-

ency of  the building it was important the floor height was kept equal over the entire length and width of  the 

floor. The end bays have longer spans of  16,8 m with thicker floor packages so creating very thin floors by plac-

ing extra columns in the middle part was no good anyway. At the level of  the conference centre the building is 

wider and to be able to put this width to full use the columns are ideally placed in the facades. This is achieved 

through a table construction that allows for a different column grid in the superstructure.

table construction
max. cantilerver 3600 mm
cantilevers in all directions
different column grid on top
monumental space

slimline floors
lightweight
integrated installations
slim
concrete core activation

bubble deck
lightweight
large spans
integrated installations
easy cantilevers
concrete core activation
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The transparent part of  the building contains public, office and leisure functions. The lowest three floors are 

public including a library, exposition spaces, a shop and a coffee bar. When entering the building, the visitor’s 

eye is instantly drawn to the atrium that contains the library. The coffee bar also has a connection with the 

rose garden and park to be enjoyed by all visitors. These public floors are very open without many partitioning 

walls. Their spaces that flow into one another.

Above the public floors, the offices are located. An open plan office layout allows for façade-to-façade views 

and increases contact between employees, also supported by voids on almost every floor. This office landscape 

is occasionally intersected by secluded office spaces. These spaces are acoustically detached and allow for more 

private places like individual office spaces, discussion rooms, meeting rooms, conference call areas, team offices 

and so on. This part of  the building has a more neutral feel with its acoustic plaster walls, smooth concrete ceil-

ings, rougher concrete cores, light wooden floors in the open plan part and carpet in the private spaces. Above 

work spaces in the office landscape acoustic islands provide the necessary acoustic insulation while still allowing 

for concrete core activation/thermal storage. From the concrete ceilings repetitive fluorescent tubes are hung, 

making its own night/light architecture. The whole turns this part of  the building into a surprisingly dynamic 

entity with much interaction between floors. The top floors of  the transparent part house the leisure functions 

are situated including a gym, squash courts, relax areas and studios for overnighters.
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The entire substructure has floor-to-ceiling double glazed facades on all sides made of  very transparent glass. 

This materialization renders the internal processes more transparent and lets in a lot of  daylight so that arti-

ficial lighting can be kept to a minimum. To avoid overheating and glare the south, east and west facades are 

protected by brises-soleil that character the main façade on the park side. These brises-soleil are prefabricated 

elements of  high-strength concrete attached to the insulated cantilevering steel beams. Floors are made of  

lightweight bubble deck floors with the concrete bottom exposed so that it can be used for concrete core activa-

tion. The concrete floors can store some of  the heat/cold reducing temperatures peaks. Together with natural 

ventilation of  the building the active concrete floors save a huge amount of  energy on not only ventilation, 

but also on heating and cooling. Smart solutions are worked out so that the natural ventilation and concrete 

core activation take full advantage of  each other, such as structural cooling/night cooling of  the thermal mass, 

preheating/-cooling of  air in the double glass façade cavity, the inlet of  air along the smooth concrete floor 

(and over ceilings of  closed-off  private offices) for longer throws of  air and further thermal treatment of  fresh 

air, and so forth. This theme will be more thoroughly dealt with in the natural ventilation chapter. The floor 

package also includes a computer floor with a bamboo flooring so that underfloor ventilation can be used 

(concrete core activation now becomes practical on both sides of  the floor), cables are easily replaced and 

installations easily reached.

The larger spaces like lecture rooms are located on the east and west ends of  the building where longer spans 

can be achieved constructively more easily and obstructing columns can be avoided. The longer spans here 

required higher prebent steel beams. But because these spaces have no rear spaces, there is no need for under-

floor ventilation and therefore the floor package height here is equal to the floors in the middle section.
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Via the lobby the conference centre is reached. The lobby is an important transfer node in the  logistical sys-

tem. From this floor only one service core shoots all the way up to the roof  garden so that huge spaces can be 

formed. The lobby is the engine room of  the UNHQS with a matching architecture: the table construction 

that provides for a different column grid in the conference centre and puts the full width of  this part of  the 

building to use is left in sight. It crowns the 10 m high hall, monumentalizes it and demonstrates the robust 

nature of  the building. Its rough materialization enhances its industrial character. But within this engine room 

a new landscape is created. A restaurant, the delegates’ lounge, several other seating areas and a press room 

are scattered over the plan. They are placed on a stage with a wooden flooring, fluctuating in height, providing 

for more intimate places.
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Although from the outside the conference centre appears massive but in fact it is rather lightweight with typi-

cal American “metal-crete” facades. These are prefabricated concrete panels of  only several centimeters thick 

connected to an underlying metal frame system; a system that combines well with the skeleton structure of  the 

building. From the eaves of  the roof, seemingly from the interior of  the building, a Virginia winder creeps down 

the box structure along a metal grille. Spectators will see the building become greener year after year until the 

winder is fully grown and covers approximately 2/3 of  the box structure. The rectangularity of  the substruc-

ture is set aside in this box structure to allow for a dynamic organization of  stand-alone spaces surrounded by 

informal spaces where one can take a walk and groundbreaking decisions can be made. 
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The conference centre above harbors space-demanding functions such as the Conference Hall, the Assembly 

Room, the Lagerhuis and press rooms. Each space demands its own layout and materialization, which makes 

these spaces more expressive then the rather neutral office floors. The “massive” facades and the roof  (truth-

fully a fifth façade since many building look upon it) are penetrated at strategic places by windows. This makes 

both the facades and interior of  the conference centre much more lively.
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All in all, my ambitions have been translated in a versatile design. From the outside, it has become a monumen-

tal but contemporary building, transparent without having become the typical corporate headquarters, rigid 

but expressive, a different tune in the Manhattan melody but harmonizing with the UN ensemble. The interior 

is surprisingly dynamic, even the office floors where not one floor repeats itself  without becoming impractical. 

There is much interaction between inside and outside, internal processes are rendered visible while the users 

are offered amazing views of  Manhattan. The building only increases its transparency when day turns into 

night and the building is lit from within.
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NATURAL VENTILATION

Why natural ventilation?

Office buildings in the U.S. use an average of  17 kilowatt-hours (kWh) of  electricity and 32 cubic feet of  natu-

ral gas per square foot annually. Energy represents about 19 percent of  total expenditures for the typical office 

building. In a typical office building, lighting, heating, and cooling represent about 65 percent of  total energy 

use, making those systems the best targets for energy savings. This clearly makes energy a significant opera-

tional cost deserving management attention. [4]

Managing Energy Costs in Office Buildings

Office buildings in the U.S. use an average of 17 kilowatt-hours (kWh) of electricity and 32 cubic feet of
natural gas per square foot annually. In a typical office building, lighting, heating, and cooling represent
about 65 percent of total use (Figure 1), making those systems the best targets for energy savings.Energy
represents about 19 percent of total expenditures for the typical office building. This clearly makes energy
a significant operational cost deserving management attention.

In order to better manage your building’s energy costs, it helps to understand how you are charged for those
costs. Most utilities charge commercial buildings for their natural gas based on the amount of energy
delivered. Electricity, on the other hand, can be charged based on two measures: consumption and demand
(Figure 2, next page). 

The consumption component of the bill is based on the amount of electricity in kWh that the building
consumes during a month. The demand component is the peak demand in kilowatts (kW) occurring within
the month, or, for some utilities, during the previous 12 months. Demand charges can range from a few
dollars per kilowatt-month to upwards of $20 per kilowatt-month. Since it can be a considerable percentage
of your bill, care should be taken to reduce peak demand whenever possible. As you read the following
energy cost management recommendations, keep in mind how each one will impact both your consumption
and demand.

The Bottom Line
Almost all of the conservation measures discussed for the short and longer term represent good
investments. Most will not only save money but will also enhance both the aesthetics of your office and the
productivity of your workers.

Figure 1: End use energy consumption data

Commercial Energy Advisor

Copyright © 2006 E Source Companies LLC. All rights reserved.

Space
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Natural ventilation harbors a huge potential for savings on energy and total building costs if good use is made of

One effective way to tackle this problem is to use natural ventilation instead of  the conventional mechanical 

HVAC systems. We can define natural ventilation as the use of  fresh air of  sufficient volume and air change 

rate to ventilate enclosed spaces without the use of  mechanical means. If  designed adequately, this will not only 

dissolve the ecological and economical disadvantages of  mechanical ventilation, but also reduce the heating 

and cooling demand of  a building. This strategy has many benefits, ecologically, economically and psychologi-

cally. Ecologically, the fact that it uses currents of  air in the atmosphere (wind) instead of  burning fossil fuels to 

drive the system means that the building will substantially cut down on its carbon dioxide emissions. Economi-

cally, natural ventilation can significantly reduce costs on heating, ventilation and air-conditioning. Fresh air 

can be preheated or precooled before it ventilates the occupied zones, decreasing the demand for addi¬tional 

heating or cooling. Investment costs could possibly rise but the operational costs could be di¬minished, cutting 

down on total expenditures for the building in the long run. Savings form no less than 53% of  the total energy 

costs and no less than 18% of  the total building costs for a 50 year life cycle.
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Commerzbank Building,  FrankfurtCommerzbank Building,  Frankfurt

“We are given lots of praise when our office workers leave at night and tell us

that they don’t feel tired – this means that their productivity increases.”

- Dr. Horst Gruneis, director of Commerzbank’s Central Building Department

“the use of natural ventilation led to a 5 percent lower sick rate and 

an 88 percent improved sense of well-being among employees.”

- Joan Wood, vice president at Genzyme Corporation Headquarters

Genzyme Corporation Headquarters, Cambridge, USA

Psychologically, people feel much more comfortable when they can feel a fresh breeze of  air when they are 

working and when they can control its regulation themselves. This has an extra economical dimension since 

precedences have shown that the productivity increases while sick rate decreases. much more comfortable 

when they can feel a fresh breeze of  air when they are working and when they can control its regulation them-

selves. This has an extra economical dimension since precedences have shown that the productivity increases 

while sick rate decreases. Another reason to choose natural ventilation as research subject is that it has the 

potential to become a basic ingredient of  architectural design without determining its style.

Goal

The goal is to sustain a comfortable indoor air environment just like in any other modern office building, but 

without the conventional mechanical HVAC systems. This indoor air environment is mainly determined by 

thermal environment (indoor aire temperature and humidity) and indoor air quality and ventilation (ventila-

tion rates and CO2 levels). Temperature levels and ventilation rates have the biggest impact on the indoor air 

experience of  users. Therefore, these parameters were leading in the practical research. Simply put, tempera-

tures should be sustained between 20-24 °C. In summer temperatures up to 26 °C are acceptable when using 

natural ventilation because the chill (gevoelstemperatuur) is slightly lower when a breeze of  fresh air can be 

experienced. Total ventilation rates of  open plan offices should be at least 4 air changes per hour. Private of-

fices need one air change per hour more. Because auditoria need up to 15 air changes per hour these spaces 

cannot ventilated only naturally. Therefore, the research focuses on the substructure of  the building.
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Boundary conditions

The boundaries conditions for natural ventilation are mainly set by the location, relationships between height, 

width and depth of  the building, orientation, materialization and façade design. These have already been 

discussed. The slenderness of  the building on an unsheltered site on the East River bank with its main axis 

perpendicular to the dominant southern wind has established optimal boundary conditions. Wind pressure 

differences between north and south façade are maximized, which guarantees a sufficient air flow through the 

building most of  the year.

Now that the choice for natural ventilation as main sustainable theme, the goal of  its implementation and its 

boundary conditions are clear, it is time to show how it works and how it is implemented in the design. At 

times I refer to simulation test results I did for my practical study. Conclusions from these tests follow after the 

theoretical part.

Driving forces

Natural ventilation employs pressure differentials between the interior and exterior to move the air. These pres-

sure differentials are a result of  forces caused by natural conditions, either by wind forces or thermal buoyancy.

wind forces

Pressure differentials between the interior and the exterior, induced by the wind adjacent to the façade, bring 

about an exchange of  air. Objects create an obstacle to the flow of  air, splitting up the currents of  air as it flows 

past. Besides creating turbulence, this also leads to higher air pressure on the windward side of  the building 

and lower relative pressure (suction) on the leeward side. Opening a window on both sides will naturally suck 

air through the building to even out the wind pressure difference. The direction and force of  the wind fluctu-

ates considerably and such effects can change very quickly. Near the ground, wind speeds are generally lower 

due to the interaction with the surface (roughness) and obstacles. The wind speed – and hence wind pressure 

and suction – increases with the height of  the building.
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thermal buoyancy

Forces caused by different densities due to temperature differentials (thermal stratification) also induce air 

movement. The more the air heats up (absorbs energy), the faster the gas molecules move. The air pressure 

rises, the air becomes less dense and hence lighter per volumetric unit, and it rises. In an enclosed room, this 

therefore results in different air temperatures, with a layer of  warmer air at the top and cooler air below.

The design is ideal for wind forces to drive the natural ventilation. But wind is not constant and on wind still 

days thermal buoyancy might be a stronger driving force. Therefore, double glazed facades are used. They 

are designed as chimneys, allowing for warmer air to rise which increases the ventilation rate when necessary.

Driving forces of natural ventilation; on the left wind forces, on the right thermal buyancy

Strategies

There are four basic strategies for natural ventilation [6]:

- single-sided ventilation

- cross ventilation

- stack ventilation

- double-skin façade ventilation

Single sided ventilation

This ventilation strategy relies on one or more opening(s) on one side only of  the ventilated enclosure. It is 

closely approximated in many cellular buildings with opening windows on one side and closed internal doors 

on the other side. Wind turbulence is the main driving force in summer, with a single ventilation opening in 

the room. Lower ventilation rates are generated and the ventilating air penetrates a smaller distance into the 

space, compared to other strategies. The limiting depth for effective ventilation is about twice the floor-to-

ceiling height.
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Cross ventilation

With ventilation openings on both sides of  the space, cross ventilation occurs. Air flows in one side of  the build-

ing and out the other side through a ventilation opening, such as a window or door. Cross ventilation is usually 

wind driven, but can be driven by density differences in an attached vertical chimney. As the air moves across 

the zone, the temperature will increase and the air quality will reduce as the air picks up heat and pollutants 

from the occupied space. This implies a limit on the depth of  space that can be effectively cross-ventilated. 

The maximum distance between the two facades is around five times the floor-to-ceiling height. This implies 

a narrow plan depth for the building, usually achieved with a linear built form, although a similar effect can 

be achieved by ‘wrapping’ the building around an open courtyard. The narrow plan depth has the additional 

benefit of  enhancing the potential for natural lighting. The challenge is to organize the form of  building such 

that there is a significant difference in wind pressure coefficient between the inlet and outlet openings. This 

will be more difficult to achieve for the courtyard approach, because the courtyard and the leeward side of  the 

building will be at similar pressures.

A dominant prevailing wind direction enhances this strategy. Where wind direction does vary frequently, it is 

necessary to have multiple inlets, with automatic control closing the leeward and opening the windward vents. 

The wind speed increases with height, so the wind pressure will be greatest at the top of  the structure, thereby 

generating a positive pressure gradient through the whole building. To improve air distribution into deeper 

spaces, it is possible to use ducted or underfloor ventilation pathways. This way fresh air is directly provided 

to a second bank of  rooms. [7]

Single sided ventilation with one or more ventilation opening(s)

Cross ventilation prefers a narrow plan depth
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Stack ventilation

Density differences drive stack ventilation. Air is drawn across the ventilated space and then exhausted through 

a vertical flow path. Thus, occupied zones are cross-ventilated, since air enters on one side and exits via the 

opposite side of  the space. The same rule of  thumb for effective ventilation therefore applies as for wind driven 

cross ventilation, the limit is about five times the floor-to-ceiling height. The air may flow across the whole 

width of  the building and exhausts via a chimney, or it may flow from the edges to the middle to be exhausted 

by a central chimney or atrium.

Double-skin façade ventilation

The double-skin façade is a special form of  solar chimney where the whole façade acts as an air duct. The 

main aim is to provide a very transparent envelope, but to trap the solar gain in a cavity between an inner and 

outer skins, and then ventilate the heat away to outside before it can have a significant impact on environmen-

tal conditions in the adjoining occupied space. The cavity between the two façade layers is driven in most cases 

by natural ventilation as a means of  removing the solar gains absorbed on the blinds. There are also some 

designs where ventilation air can be taken from or exhausted to the cavity mechanically. The ‘shaft-box’ façade 

approach can naturally ventilate tall buildings by subdividing the building into a number of  separate vertical 

stacks. [8]

Stack ventilation by means of a chimney; thermal buyoancy can be 

promoted by using glazing that captures the solar energy

Stack ventilation by means of an atrium; care must be taken to ensure the 

air outlet is not in a positive wind pressure zone
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The slender design can make optimal use of  cross-ventilation. Floor plans are approximately five times as deep 

as the floor-to-ceiling height which is the limit for cross-ventilation. However, this design should combine mul-

tiple strategies since there are various supply, demand and interior planning scenarios. As stated before when 

the wind force is too weak to provide enough natural ventilation, thermal buoyancy is necessary to overcome 

this problem, but an atrium is not an option. In the simulations we have seen that a double glass façade that 

works like a chimneys increase the ventilation rate immensely from under 1 to 3-4 air changes per hour under 

winter conditions and a winter building management operating system. As there always is a natural flow from 

windward to leeward side of  the building - even with little wind - the chimney should be active on the leeward 

side. If  placed on the windward side the stack effect and the wind effect counteract each other, worsening the 

situation. But the wind does not always blow from the prevailing wind direction. This means that the wind-

ward and leeward side may switch. Therefore a chimney is needed on both sides of  the building, but with the 

flexibility to be opened or closed. Night ventilation and mechanical assistance are not real basic strategies but 

become very useful. Night ventilation is very useful in summer in particular for structural cooling, as long as 

the building can be secured. Mechanical assistance could be useful when both natural driving forces still do not 

provide enough ventilations. A combination of  ventilation strategies is used in the design. The whole makes a 

good system that adapts to changing weather conditions, different activities, personal preferences, and internal 

obstructions.

Variables

Weather conditions cannot be controlled. The building description, internal heat gains and internal obstruc-

tions, however, can. Where transparency is a requirement - naturally leading to higher solar energy gains in 

the interior – measures need to be taken to decrease internal heat gains. Of  course, in winter this additional 

heat gain is beneficial, but it is better to attain higher temperatures through more adaptive solutions instead 

of  a permanent heat gain. Brises-soleils are the solution. Apart from their strong architectural contribution, 

they keep out the hot summer sun. But in winter when the sun is lower, the sun beams strike the lower part 

of  the façade at every floor, preheating the ventilation air and improving the cavity’s insulation. Lighting and 

machines should exhaust minimal heat and minimal fumes and gases. This contributes to a higher indoor air 

quality.

Internal obstructions are avoided with smart design. Internal obstructions are those elements that block the 

flow of  air and prevents the air to reach all the spaces. In an open plan layout the air flows unhindered from 

one façade to the other. The private offices form obstructions. They need to be acoustically detached, creating 

a private and quiet work space , so any sound leak is undesirable. This means the air needs to flow around, over 

or under the obstructions to reach the back spaces. When the obstruction is only one enclosed office wide, the 

fresh air will flow around the obstruction and also ventilate the space behind the office. When the obstruction 

is several offices wide, additional measures need to be taken. Ventilation through the office wall is not an
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option since the purpose of  the office is to create a private and quiet work space. Underfloor or overceiling 

ventilation are both good solutions as long as they can be kept clean. Overceiling ventilation can increase the 

throw of  fresh air while underfloor ventilation can reach the spaces furthest from the air inlet. Both options 

can make use of  thermal mass and concrete core activation of  the floor. Both solutions are implemented in the 

design. Now, every space has its own ventilation inlet, outlet with pressure differences, resulting in natural air 

flow. Private office users control their own window; the office landscape behind it is reached with ventilation 

over the ceilings. The ceilings are demountable and regularly cleaned. In some cases there are private offices 

on both sides of  the floor. To guarantee a sufficient ventilation rate in these spaces too, their ventilation system 

is detached from the others and uses underfloor ventilation. The underfloor cavity also needs to be regularly 

cleaned. The computer floor allows for that.

Only overceiling and underfloor ventilation are good solutions to avoid obstruction of enclosed offices

summer



31

Façade design

All glass facades run the risk of  too high fluctuations of  temperature levels. The insulation needs to be optimal-

ized. Therefore, double glass is used in both skins of  the façade. As stated before, the brises-soleils are another 

element that are advantageous for the insulation value of  the façade. Then the air inlets and distribution are 

the next main design issue within the façade design. Per floor there are vertically three different air inlets in 

the inner skin. But they are distributed alternately over the horizontal plane of  the floor so that their air flows 

do not conflict too much. The air inlet is via ventilation unit with built-in heating/cooling unit. It has very 

low transmission rates when closed and provides fur sufficient air flow then opened. And it has the additional 

advantage that it can preheat the ventilation air in the cavity. The wind is captured underneath the brise-soleil 

where wind is pushed upwards and directed upwards in the façade. Every floor partitioning has ventilation 

flaps that can close off  the cavity when thermal buffering is desired or opened when the stack effect is desired. 

The underfloor and overceiling ventilation is distributed on both sides of  the bubble deck floor so that both 

sides can be used for concrete core activation. The long passageways of  the air along these surfaces are also 

advantageous for this method to condition the air.

winter
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acoustic ceiling
demountable for cleaning purposes
every second row inculde heating/cooling mats

prefabricated brise-soleil
cast in bubble deck floor/
laid on packed cantilevering beams

insect/bird barrier

heating/cooling unit
pretreatment of ventilation air
low transmission rates

ventilation flaps
closed when crossventialting & thermal buffering
open for ventialtion of cavity

steel grating
walkable for cleaning purposes
supported by cantilevering armdouble glazing

both inner & outer leaf
aluminium window frames

350 mm bubble deck floor
concrete core activation
exposed concrete ceiling for thermal mass

computer floor
bamboo top layer

automated ventilation opening
projecting

structural glazing
demountable for cleaning purposes
every second row inculde heating/cooling mats

cable duct
to support BMS

NORTH FACADE SOUTH FACADE

Windows are key in providing adequate ventilation. Bottom hung windows are proposed since they can provide 

a longer through if  they are hung just below the ceiling and the window frame does not create tur¬bulence 

at the inlet. Good detailing here is required. To ensure a longer throw it is recommendable that the bottom 

hung windows are lined up in a uninterrupted row, so that the fresh air will not short-circuit to the side. Win-

dow openings high in the room also prevent draughts at work level. A combination with background trickle 

ventilators is a good solution to provide for minimum fresh air rates in winter. Window openings with different 

positions are also a possibility. A good communication between opening of  inner and outer leaf  is recommend-

able if  optimal use is to be made of  the buffer effect of  the cavity. Windows at work level are un¬likely to be a 

successful solution in the cross-ventilated areas because the driving forces may cause draughts in these zones. 

In the enclosed offices a window at work level is more sustainable. Natural ventilation is driven here mainly by 

wind turbulence which has a much lower force and is unlikely to cause draughts. In these spaces the user can 

adjust the natural ventilation to his own demands.
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Heat recovery systems 

At the top of  the chimney the exhaust air has warmed up significantly. The exhaust air could transfer its heat 

to a finewire heat exchanger combined with a twincoil. This heat could be reused for concrete core activation. 

The water that is pumped through the floor should be cool in summer and warm in winter. The cool water 

can be extracted from the nearby East River. The warm water can be extracted from a geothermal heat pump 

system or these heat exchangers. 

A smart building management system can save energy considerably. First of  all, this system should be 

adaptive to the changing supply (weather) conditions, both seasonal and diurnal. So there should already be 6 

operation modes: summer, winter and season and for each one a daytime and nighttime ventilation mode. In 

midseason less control is needed because the conditions are very favourable for natural ventilation. The system 

is automated for best performance. There also ought to be different modes depending on orientation and func-

tion of  the zone. The corner facades require extra atten¬tion and are more easily overheated or overcooled. 

One possibility is a more proactive concrete core activation is; more often or with different water temperatures 

compared to the other zones. Other possibilities are use of  glazing with higher insulation values in these parts 

or a differentiated ventilation strategy. Differentiation between northern and southern zones is also recom-

mendable in building management control. The function of  the zone will or will not allow more user control. 

In the private offices this is allowed, in the open plan offices probably not because it there is a higher risk of  

incon¬sistency with the climate control system and contradictory interests of  people close to the window and 

those further away. The building management system then needs to provide adequate ventilation rates. The 

control sensors should not constantly react at changing weather conditions, indoor air temperatures and qual-

ity but make use of  a time-lag in order to keep the users comfortable.
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The practical study contains four sets of  simulation models of  increasing sophistication. Each next set of  

mod¬els is enhanced step-by-step with extra measures. This way the effectiveness of  each step can be illustrat-

ed. The sets will be tested on two criteria: comfort and energy consumption. In the first three sets the models 

will be tested on comfort: the influence of  design solutions on indoor air temperature and air change rate. The 

fourth set also takes the energy consumption of  the models into account. All four sets use weather data from 

the design location in New York, so that the calculations will result in useful data for the design project. Every 

chapter has its own conclusions, which will altogether lead to a design proposal with which this thesis will be 

concluded.

PRACTICAL STUDY

The proposed design solutions have been tested. The goal of  this study is twofold. The first goal is to see what 

design solutions are most effective regarding the reduction of  the energy consumption of  the building. The 

second goal is to put the most effective naturally ventilated double glass facade model in perspective. There-

fore, the most effective design solutions will be combined in a simulation model and the energy demand of  this 

model will then be combined with that of  a conventional model that makes use of  mechanical HVAC system 

and ‘stupid’ glass facade. As stated earlier, sustainability must become economically attractive to become a ba-

sic ingredient of  contemporary architecture. The simulations are performed in a software package that consists 

of  Simulation Studio, TRNSYS and TRNFlow. This package is a complete and extensible simulation environ-

ment for the transient simulation of  thermal systems including multi-zone buildings. With this program indoor 

air temperatures, air change rates and energy demands can be calculated which provide insight into whether 

or not the energy consumption of  a highly transparent building can be controlled and reduced.

I          Single-zone model II         Multi-zone model

III          Multi-zone model w/ cavities &
automated ventilation openings

IV        Alternative models
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The first set uses a single-zone model that provides insight into the thermal performance of  the simplest ab-

straction of  the design with basic design solutions. The second set of  models use a multi-zone model in which 

enclosed offices and concrete service cores are implemented. This chapter will provide insight in whether or 

not the thermal performance of  the building is influenced when zones are either or not separated from each 

other. The third set of  simulation models is a more sophisticated set. These models are multi-zoned, contain 

cavities and have more zones stacked onto each other to investigate influences like thermal buoyancy. The final 

set will be used to compare energy demands between double glass facades, single glass facades and a more 

traditional version with heavyweight facades and 50% of  windows.

1

B1 C1 D1

A1 B2 C2 D2 E1

B3 C3 D3

A1

C1C1C1

C2C2

C3C3

C1

E1E1E1E1E1E1E1E1E1E1E1E111

Main differences of multi-zone models compared to single-zone models: diverted air flow, thermal buffer of cavity, stack effect, infiltration.
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Conclusions

In the first set has become clear that a choice for high transparency has a big, negative impact on the level 

of  comfort if  no care is taken over the increased solar energy that is gained. Simply using glass facades with 

higher insulations values is not sufficient to create comfortable conditions. Little ventilation already reduces 

the indoor air temperatures with several degrees Celsius and is therefore a good means to create a comfortable 

indoor climate. In the beginning of  this thesis it has already been said that bad control over temperatures in 

summer and winter is one of  the main problems of  transparent buildings. More design solutions are required 

to not only bring the average temperature to the right standards but also affect the range within temperatures 

are measured throughout the day. These temperatures have strong fluctuations if  no action is taken. When as-

sistance of  additional heating and cooling is to be avoided, the naturally ventilated design needs to be altered 

to bridge a gap of  around 5 °C in summer.

50%

insulating glass

w/ heating & cooling

moveable shading

natural

Natural ventilation is a very effective means to reduce temperatures but needs additional heating & cooling to attain comfort demands

The second set illustrated some new conclusions. First of  all, the temperatures between the various thermal 

zones can differ significantly. The southern zones are exposed to the sun and are warmer than the northern 

zones. But the zones with the biggest extremes lay in the corners. These corner areas have three glass facades 

of  which there is always one south and one north oriented. The weather therefore has a bigger impact on 

these zones which result in higher maximums in summer and lower minimums in winter. These multi-zone 

simulations again show that ventilations is a very effective means to control indoor air temperatures with. And 

since these form the biggest energy cost, it effectively reduces energy consumption. The interior planning and 

additional shading does not affect the indoor air temperatures much but an increased ventilation of  around 5 

air changes per hour shows promising results.

In the third set of  models the influence of  the double glass facade and the chimney effect were inves-

tigated. Adding an extra glass skin to the building which creates an extra thermal zone leads to slightly better 

indoor climate results in summer, compared to a single skin facade with equal heat transmission and solar 

energy transmittance values. This can be attributed to the fact that some heat can now be buffered in the
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cavity before it enters the building. In winter the effects are much more predominating. Now this buffer capac-

ity really becomes a benefit since average temperatures rise and occur in a much smaller range. Ventilation 

rates - particularly in summer - were not affected much by the extra glass layer.

An additional floor does not change the summer results much. Average temperatures dropped slightly 

while the ventilation rate increased with 1 air change per hour. This can be attributed to the chimney effect 

of  the double glass facade. This effect is much clearer in winter. There the ventilation rate increased from not 

even 1 air change per hour without cavities and chimney to 1,5 with cavities but without chimney to 3-4 air 

changes per hour with a chimney in the facade. This proved to be beneficial for the indoor air temperatures 

too. Clearly in winter bottom hung windows 600 mm high and over the whole length of  the building that are 

opened for 20% brings the ventilation rate exactly to the required standards.

In the final set a comparison is made between the indoor climates of  the developed double glass facade model, 

a single glass facade model and a traditional model with heavy exterior walls and 50% windows. In summer 

the indoor air temperatures of  the double glass facade model and the traditional model were very similar rang-

ing between 22 and 28 °C, close to the demanded range of  23-26 °C, but without additional heating and cool-

ing still too fluctuating. The single glass facade was more vulnerable to the sun and experienced temperatures 

2 °C higher. The ventilation rates in all models were a few air changes per hour too high and very dynamical 

because the windows were always opened. In practice, these windows should be shut by the building manage-

ment system when an upper limit of  around 5 air changes per hour in office zones is reached.

In winter the cavities are most beneficial. Indoor air temperatures of  the double glass facade ranged 

between 18-22 °C; the single glass facade this was between 17-24°C and in the case of  the traditional model 

18-24 °C. The buffer effect proves to work. Ventilation rates are equal in all models. All models have the same 

opening/closing strategy of  windows, thus the extra glass layer and cavity is not a barrier for ventilation.

no ventilation

acr = 5/h

Absolute temperatures & fluctuations between maxima and minima and between different thermal zones reduced by natural ventilation
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single glass

traditional

double glass

Energy consumption of single glass facade, double glass facade and traditional model in summer (above) and winter (below)

The most interesting comparison is that between the energy demands of  the models. It has been shown that 

a smart, automatic building management system that relates to the period of  use - in this case an office func-

tion with standard work hours - saves much energy in summer. The system controls the opening and closing 

of  windows in both outer and inner skin , connect with control over additional heating and cooling, and use 

temperature and air change rate (or CO2 level) sensors within the thermal zones to activate itself. In winter the 

difference in energy consumption is negligible with shorter work hours for the system but higher peak demands 

due to overcooling at night and in weekends. In the graphs below are depicted the combined energy demands 

of  the three models making use of  the workday related system. The upper graph shows summer results and the 

lower graph shows winter results. Here, it becomes visible - particularly in summer - that a single glass facade 

brings the highest energy demands. This  is not very surprising, but the lowest energy demands come from 

the double glass facade model The model saves even more energy than a traditional building would do with 

heavier walls and less windows.  And important to note is that these energy demands contain only heating and 

cooling demands. The energy demand for ventilation is zero when natural ventilation is used since it can easily 

reach 3-4 air changes per hour. But in traditional building mechanical ventilation is often used bringing extra 

investment, operation, maintenance and energy costs. 
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EVALUATION

This double graduation studio has been quite the adventure. On the one hand, it was very interesting and sat-

isfying to dig deeper into a theme that both my architectural design and technological research benefit from. 

On the other hand, the choice for a building technological research topic that was to be directly implemented 

in the architectural design resulted in an extensive and complex design process. Too often in these cases, a 

compromis is found that lacks architectural and/or technological quality. I was determined to design a building 

that was truly worth being a United Nations Headquarters of  Sustainability, thus combining the best of  both 

worlds. In earlier architectural design processes there was often not enough time to go into too much detail 

concerning themes as sustainability. Often, sustainable ambitions led to design concepts based on assumptions. 

Within this double graduation studio I was offered the opportunity to really find out if  these assumptions were 

true.

The complexity of  implementation of  natural ventilation in contemporary architectural design was 

greater than expected, technologically but also architecturally, not least because, although natural ventilation is 

a timeless principle, its implementation in contemporary architectural design is still in its infancy. Technologi-

cally, the principle is very simple, the elaboration is much more complex. I have ensured that the conditions 

were optimal for natural ventilation. And still, variables such as weather conditions and internal obstructions 

require smart solutions to guarantee a good indoor air environment throughout the year. At the same time, this 

needs to fit into the architectural picture. As my ambition was to design a transparent building, all this tech-

nique might obscure this picture. And so it was important to carefully design the critical detail: the ventilation 

in- and outlet on both sides of  the facade that distributes air either way in both front, middle and rear spaces, 

whether open or closed, regardless the weather conditions. It has led to resulted in a well-insulating double 

glazed facade, that keeps out the summer sun when it is a liability for the indoor air environment and welcomes 

the winter sun to warm the building. My design and research has shown that conventional mechanical ventila-

tion can be ruled out when the design is right. It has also shown that natural ventilation is very beneficial for 

the heating and cooling demand of  offices. The combination of  natural ventilation with concrete core activa-

tion result in very acceptable temperatures, even in a transparent building that is usually associated with higher 

transmission rates. Only peak demands might still become problematic, because the proposed system logically 

has a slower reaction time than is the case with mechanical control. But still, why not use the tools the planet 

offers us to reduce our energy demand if  with some (a lot for students) extra thought a building’s performance 

can reach the standards that we are used to in our modern offices? It was and is definitely worth the investiga-

tion, although next time it might be more convenient to split myself  into two persons: one responsible for the 

architectural design and one for the technological support. It prevents schizophrenia.
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architecture does not have to be boring and that contemporary architecture does not have 
to be wasting energy. Natural ventilation is driven by natural forces, free to use and does 
not determine a building's appearance as is the case e.g. for PV-cells or vegetation roofs/
facades. The research question becomes "How can the design of the UNHQS be 
optimized - by means of natural ventilation - to reduce the energy consumption of the 
building?" My expectation is that natural ventilation not only reduces the ventilation 
demand but also the heating and cooling demand of the building. At the same time the 
new headquarters should become a worthy addition to the existing UN ensemble and 
radiate the character of the UN: unity, transparency, dignity and progressiveness.

Goal 
The main goal of the graduation project is to make use of natural ventilation in such a way 
that it significantly reduces the energy consumption of the building without dictating the 
design. The goal is to create sustainable Architecture. Another goal is to acquire test data 
during the process that can factually prove the sustainability of the design (in stead of the 
common "let's-add-some-green-here-and-here-and-that-should-be-enough-to-call-it-
sustainable" kind of architectural sustainability or the "o-well-at-least-it's-sustainable" kind of  
sustainable architecture.
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Process 
Method description  
The research question can be decomposed in a number of themes: border conditions; goals; strategies; in-
struments. In the first part of the technological research these themes will be researched by means of litera-
ture study. The acquired knowledge will then be combined in a design proposal which will be tested in a 
practical study.

Literature and general practical preference
The literature study will make use of normative, up-to-date literature focused on natural ventilation of office 
buildings, containing strategies and instruments. Border conditions are set by the design assignment and lead 
to research data for the design location that can be implemented in the simulation of the design proposal(s) 
in Trnsys and Trnflow.

Reflection
Relevance 
The building industry is responsible for a very large part of the energy consumption in this world. We have 
acknowledged that, prioritized sustainability and redirected the industry but there is still much to do before 
we can call the built environment sustainable. For me, sustainability is not only about energy, but also about 
economy, flexibility and architecture. A United Nations Headquarters of Sustainability needs to be appreci-
ated by its direct client but also by a broader public. When sustainable design and contemporary architecture 
are synergized, the sustainability of the design practice is increased substantially. That is my ambition in this 
project and that will be my ambition in my future designs. My design will prove that natural ventilation is an 
effective and accessible means that can contribute to this and which should become much more common in 
contemporary design practice, particularly for offices.

Time planning
The double master track contains a studio focused on architecture and one on building technology. In the 
first (A+BT) of three semesters, a "basic" design is developed and a research theme & questions for the BT 
semester are determined. In the second (BT) semester, the research theme is explored by means of literature 
study in the first quarter and tested in a practical simulation study in the second quarter. In the third semester 
the acquired knowledge will be incorporated in the architectural design in such a way that the goal of this 
graduation studio can be achieved. My architecture history thesis is finished in summer between the second 
and third semester. No exams are left open.

Attention
Part of the graduation (especially in the Msc 4) is the technical building design. Therefore a Building Tech-
nology teacher will be part of the tutoring team from the P2 presentation on. This should be taken into ac-
count when writing the Learning plan / personal graduation contract, in the time planning as well as in the 
relation to the content (e.g. statement, method and /or relevance). 


