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Ill. 01: Front page design.
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“No house should ever be on a hill or
on anything. It should be of the hill.
Belonging to it. Hill and house should
live together each the happier of the
other.”

Ill. 02: Lone thistle on the remains of the inner ring wall of Trelleborg.
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De e afgangsprojekt præsentere et design forslag l
Trelleborg Ny Oplevelses og Videnscenter, som skal
placeres nær Slagelse, Danmark.
Området er forbundet med en af de vig gste vikinge dsmonumenter i Danmark, Trelleborg Monumentet, som hvert år udforskes af et s gende antal
besøgende.
Det nuværende museum er imidler d ikke egnet l
at rumme denne mængde mennesker, og der er således udstedt en konkurrence om at designe et nyt
center.
Hovedformålet med de e projekt har således været
at designe et center, der understreger en naturlig
bevægelse fra indgangen l sitet og ud mod monumentet, sam dig med at den omgivende kontekst
respekteres.
Sam dig skal bygningen udformes med hensyn l
bæredyg ge løsninger for at skabe en energieﬀek v
bygning med et godt indeklima.
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This master project presents a design proposal
for Trelleborg New Experience and Knowledge
Center, which is to be located near Slagelse,
Denmark.
The area is associated with one of the most important Viking age monuments in Denmark, the
Trelleborg Monument, which is explored by an
increasing number of visitors each year.
However, the current museum is not ﬁt to accommodate this amount of people and thus, a
compe on has been issued to design a new
center.
The main objec ves have as such been to design a center that emphasizes a natural movement through from the entrance to the site,
through the center and out towards the monument, while simultaneously being respec ul to
the surrounding context.
At the same me, the building should be designed with regards to sustainable solu ons in
order to create an energy eﬃcient building that
provides a good indoor environment.
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The master thesis is divided into diﬀerent chapters
that each seek to dissimilate a speciﬁc part of the
project.
To facilitate the transparency of the project, each
chapter is ini ated with an overview and a brief descrip on of the content, which also contributes to a
clearer breakdown of the booklet. This introductory
chapter includes basic informa on regarding point
of departure for the project as well as the theore cal approach throughout the design process.
Having gained a basic understanding of these parameters, various types of analy cal work concerning
relevant subjects, cases, the site and the programme, are then set to follow before transi oning to the
ﬁnal presenta on material.
The presenta on is divided into two chapters, that
display material of respec vely visual and technical
character, thus easing the dissemina on.
Having presented the project and the thoughts
behind it, the design process is displayed in terms
of process-stages in which all considera ons are
discussed and ﬁnally, the booklet is rounded of with
an epilogue, references and an appendix.
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The choice of project theme has been mo vated by

ses found in Denmark. Each represent a great un-

O

personal interest as well as by socially relevant issu-

derstanding of design and construc on and does as

As democra c cultural ins tu ons in a knowledge-

es in rela on to the conserva on of cultural heritage

such bear witness to early logis cs as well as organi-

based society, museums are expected to rethink

in Denmark.

za onal and aesthe c capacity

exhibi on prac ce and con nually develop their
professional work to ensure access to current know-

As society has become increasingly globalized and

Thus, the military ring fortresses have contributed

cultural diversity has slowly become equalized, a so-

to an increased understanding of Viking culture and

cietal trend has emerged in which people display an

construc on prac ce, but it has also contributed to

However, to ensure equality, it is important that mu-

increased awareness of own as well as foreign cul-

a deeper historical understanding of Denmark’s for-

suem ac vi es engages all- regardless of age, disabi-

tural heritage and iden ty. [New Nordic, 2012]

ma on.

lity, etnicity, social status or poli cal viewpoint.

Thus, in recent years, there has been an increased

For these reasons, the municipality of Slagelse as

This poses diﬀerent requirements for both the de-

interest in the scandinavian vikings both na onally

well as the manager of the monument, the Na onal

sign of the building and surrounding landscape as

and interna onally, which is reﬂected not only by

Museum of Denmark, have sought admission on the

well as of the exhibi on. However, simultaneously

the growing number of visitors at Viking Age monu-

UNESCO World Heritage list, which is expected to be

the building mus also remain considerate towards

ments and ac vi es but also by interna onal movie

granted within the next couple of years.

its purpose, loca on and connec on to the monu-

produc ons that have gained worldwide popularity.

ledge. [Lundgaard., Jensen 2013]

ment.
Addi onally, in the event of a possible admission,

This does as such create a situa on where it may

the number of visitors at the monument is expected

The main objec ve of the project is as such to create

be advantageous to invest in and secure the future

to increase signiﬁcantly and new facili es are there-

a design that naturally enhances the movement bet-

of Viking Age monuments, while also represending a

fore needed to meet the new requirements.

ween arrival, building and monument - thus making

unique opportunity to a ract new audiences. [Future Navigator, 2016]

the new building a center of knowledge that supAs such, this master thesis is based upon a compeon brief from 2015 regarding the design of a new

C

B

plies the visitor with a deeper understanding of the
Viking Age.

experience and knowledge centre that is to be pla-

The Viking Age monument, Trelleborg near Slagelse

ced in connec on with the Trelleborg Monument.

Seeing as the dissemina on of knowledge should

is one of only ﬁve uniquely designed military fortres-

[Compe

be at the heart of the design the aim is furthermo-

on Brief, 2015]
8

Ill. 03: Replica of Viking Long House near the Trelleborg Monument.
re to encourage learning and improve dissimina on

The new experience and knowledge centre should

These are the themes that deﬁne the ini a ng pro-

by crea ng an environment that engages visitors

as such, as a minimum, meet the energy requir-

blem of modern museums and as such they form

through a wide selec on of modern and classic le-

ments deﬁned in the Danish Building Regula on of

the basis for the master thesis.

arning tools both inside and outside the building -

2020.

Thus, crea ng a more cohesive learning experience.

As a result, the master thesis aims to present a susAs the conserva on tools are very energy-deman-

tainable design solu on that embraces diversity and

As advocates of preserva on and sustainability, mu-

ding and ﬁnancially challenging, the primary focus

provides a wide range of learning tools in order to

seums have a responsibility for promo ng and com-

of this master thesis is however put on the indoor

improve the learning experience for all visitors.

munica ng sustainable solu ons through their con-

environment in terms of deﬁning the use and neces-

servai on of tangible and intangible heritage. [Lord,

sity for respec vely passive and ac ve energy strate-

Barry et al. 2012]

gies in the design.
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Problem/Idea

Analysis

Sketching

Synthesis

Presentation

Ill. 04: Phases of The Integrated Design Process.
Designing an experience and knowledge centre is a

project has been based on ”The Integrated Design

but is simply a tool that helps to control the many

complicated process in which many diﬀerent para-

Process” (IDP) as described by Mary-Ann Knudstrup.

aspects which should be considered and integrated

meters must be taken into considera on in order for

[Knudstrup, 2005]

in the project in order to achieve be er solu ons.

the project to be successful.

For this reason it is also important to develop a
The IDP is focused on integra ng the ﬁelds of archi-

strong concept in the ini a ng phases of the de-

For this reason, a holis c approach has been used.

tecture and engineering to solve the complicated

sign process, as the concept - aesthe c or technical

This approach focuses on solving problems but sees

problems which are o en associated with the de-

- should act as a beacon later in the project.

the project as an interconnected whole, thus mer-

sign of e.g. sustainable buildings.

ging intui ve considera ons with scien ﬁc research.
Addi onally, to ensure an academic approach, the

The design process consist of ﬁve phases as illustraHowever, it should be men oned that IDP does not

ted above (see ill. xx), which cover an itera ve and

ensure neither aesthe c nor sustainable solu ons,

very complicated process.
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on site (Natural Quali es and Sense of Place) or via

As men oned, also the user oriented informa on

In the ﬁrst phase, the problem or project idea is

analysis of sta s cs (Climate Condi ons), literature

is processed. As the compe on brief clearly deﬁnes

iden ﬁed and described, thus forming the basis of

(Historic and Cultural Value and Formal Demands) or

the room program, but only grazes the connec on

the project.

other graphic material that has since been transfor-

between these as well as the users of the rooms,

med into new texts, diagrams, 2D-illustra ons, etc.

the case studies have given inspira on to the devel-

P

/

A

opment of a func onal diagram as well as the deﬁni-

In the analysis phase, all informa on regarding the

Especially diagrams are prac cal when displaying

project, both architectural and technical, is collec-

sta s c values such as clima c data, as simple de-

ted and analyzed, thus forming the framework of

signs are easily read and can be used to highlight key

the project.

values.

on of poten al user groups (supported by literary
sources).
Addi onally it is in the analysis phase that the principles for aesthe cs and sustainability are decided,

This include informa on about the site, local and

In this sec on, also the case study is used. This is a

and based on the preceeding analysis, a set of de-

municipality plans, vegeta on, topography, clima c

dominant methodology in architectural research, as

sign criteria are developed before sta ng the vision

condi ons, scale etc. However, it also includes infor-

the ability to work within a professional prac ce is

of the building.

ma on regarding site speciﬁc quali es and sense of

o en based on knowledge obtained through studies

place known as Genius Loci (see page 54) as well as

of preceeding cases. [Knudstrup, 2005]

S
Based on the informa on and criteria deﬁned in the

more user oriented informa on.
Addi onally, most architectural pieces or details are

analysis phase, diﬀerent design tools are then used

The informa on can be obtained and disseminated

based on comparisons of known cases and the actu-

to create an integrated design proposal that meet

in various ways. In general, the informa on- whether

al design situa on, as it is these that o en serve to

the vision of the project.

it is literature, sta s cs, video clips or other - should

spark innova on and crea ve thinking.
These design tools include hand-drawn sketches,

however come from reliable sources that are accepThus, the case study is expected to capture the com-

which is the fastests way of communica ng ideas

plexity of a par cular case that is similar to the de-

and making them tangible in terms of making plans,

In this project, the site is located in a rela vely open

sign being conducted, as this can further the under-

sec ons, eleva ons or perspec ves; physical models

landscape meaning that there is not much city lands-

standing of varoius aspects and thus inﬂuence the

that communicate visual and spa al rela ons within

cape to consider. Instead, informa on has therefore

new design. [Alizadeh, 2006]

the structure or external rela ons to the context;

ted within the profession

and computa onal 3D models, which are used in

been obtained through either physical explora on
11

the same way as physical models but have a larger

ZĞƋƵŝƌĞŵĞŶƚƐ

poten al in terms of transforma on while also being

ŶĂůǇƐŝƐΘĞƐŝŐŶ

more accurate in scale, as it is easier to use correct
measures. Also the 3D model can be used to retrie-

WůĂŶŶŝŶŐ

ve visualiza ons, facades, plans and sec ons in the

/ŵƉůŝŵĞŶƚĂƟŽŶ

ﬁnal phases.
It must be emphasized that it is in the sketching pha-

ĞƉůŽǇŵĞŶƚ

/ŶŝƟĂů
ƉůĂŶŶŝŶŐ

se that the ﬁelds of architecture and engineering are
combined and integrated in a shared volume. Thus,
choices regarding all aspects of the design must
repeatedly be tested to es mate how each aﬀect
the building. This can for instance be done by using

ǀĂůƵĂƟŽŶ

computer animated simula ons that examine light

dĞƐƟŶŐ

and temperature condi ons, energy requirements
etc. but also by using the before men oned models

Ill. 05: The itera ve process.

to evaluate spa al quali es.
op mized and the building performance should be

I

O en the solu ons features both strenghts and we-

documented in detailed calcula on models, dia-

As men oned, the analy cal approach of the project

aknesses and choices must therefore be carefully

grams etc. to display poten al quali es.

is based on an itera ve process, meaning that the
desired result is reached through a cycle of opera -

made with regard to the vision of the project.

P

ons that each seek to improve the project.

S

Finally, in the presenta on phase, all materials are

[Business Dic onary, ND]

In the synthesis phase, the new building proposal

gathered and presenta on ﬁles are produced to dis-

ﬁnds its ﬁnal form in which all parameters ﬂow to-

play the project in such a way that all quali es are

gether and interact.

displayed while clearly illustra ng how the vision
and design criteria have been fulﬁlled.

To the extent possible, the design should then be

[Knudstrup, 2005]
12

The process is illustrated in illustra on xx.
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The following chapter presents a series of texts
which are used to deﬁne the approach of the project
and clarify exis ng tendencies within the given ﬁeld.
Thus, the chapter is ini ated by a discussion of the
challenges of temporary museum architecture,
which is followed up by a text on sustainability in rela on to museum architecture.
This is then put in rela on to the nodes of Nordic
Iden ty, which has served as the main inspria on for
fusing the past and the present, before ﬁnally deﬁning the tectonic approach to the project.
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Thus, planning for people refers to the development

P

Museums are complex social and educa onal ins -

of not only a design, but also a strategy which makes

When planning for opera on, both the overall per-

tu ons that seek to preserve, interpret and com-

it possible for the museum to fulﬁll its many societal

cep on of the ins tute along with the staﬀ and vi-

municate their inherent knowledge to the visitors,

func ons.

sitor experience, must be processed and it is the-

and as social ins tu ons, it is expected of them to

refore necessary to understand the details of how

con nuously update their work to feature the latest

P

the museum should func on in terms of e.g. staﬀ

trends in society.

Although the role of the museum is under constant

requirement, full range of ac vi es, involved risks

development, the collec ons are s ll at the heart of

and pa erns of movement in the building.

To meet the required demands and standards - in-

the museum, and they do as such remain faithful to

volving both con nuously growing collec ons and

their mission as public educa onal ins tu ons.

Addi onally, it must be taken into considera on that
museums are highly variable environments and e.g.

ever-changing needs of the public- it is however critical that museums are carefully planned if they are

The term; collec on, covers a wide range of materi-

the indoor climate will therefore have to be regula-

to avoid quick and ineﬀec ve solu ons.

als including ar facts, specimens, works of art and

ted ac vely depending on visitor load, maintenance

archival documents that all have diﬀerent preser-

hours, shi ing of exhibi on collec ons etc.

P

va on-requirements in terms of rela ve humidity,

Despite what many may think, museums are really

temperature, light exposure etc. To preserve these

P

about people. Planning for people is therefore es-

collec ons, it is therefore important that the exhibi-

Having analyzed, planned and deﬁned strategies for

sen al if the museum is to realize its ul mate obje-

on climate is carefully controlled.

c ve of preserving, interpre ng and communica ng

respec vely people, collec ons and opera on, the
facility strategy and func onal program or brief may

its inherent knowledge. The role of the museum is

Also, to maintain the visitor’s curiosity, it is impor-

be deﬁned. These are essen al documents that are

however very extensive.

tant to plan an exhibi on strategy.

required in order to express museum requirements.

They act both as mediators of cultural, social and

O en, history or archaeology museums must choo-

As the project is based on a ﬁnished compe

scien ﬁc change, accelerators of cultural change,

se between the alterna ve of either a thema c or a

ef, a space program however already has been sta-

unique leisure des na ons, patrons of architecture,

chronological approach to their subject, but depen-

ted and a func onal program will therefore have to

promoters of urban renewal and place-makers of ci-

ding on the design of the museum, this strategy may

be developed based on staﬀ and visitor needs, logic

vary.

rela ons between spaces and aesthe c design.

es and regions.
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on bri-

S
Climate change has proven to be the biggest worldwide issue of our me and this has caused various
sectors, including the building sector, to sharpen
their regula ons in order to stress the importance
of reducing emissions of CO2.
However, due to necessary regula on of indoor climate in exhibi on areas, museums are o en using
an extensive amount of energy which must then be
accounted for in terms of passive and ac ve energy
strategies if the building is to meet the requirements
of the building regula on.
As museums in general are presented as the main
tool for communica ng sustainability due to their
preserva on of tangible and intangible heritage, it
is however not enough to only be environmentally
sustainable - they must also be sustainable in respec vely social and economic aspects.
[Lord, Barry et al. 2012]

Ill. 06: Bri sh Museum, London.
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Worldwide, climate changes cons tute an increasing concern and the need for sustainable solu ons
is therefore more prominent than ever.

hand cons tute the main tool for communica ng
sustainability through their conserva on of tangible
and intangible heritage, while on the other, the conserva on tools in terms of climate controls, are very
energy-intensive and ﬁnancially challenging.

SUSTAINABILITY

IC . . . S
OM

Thus, both in terms of ethical and legal aspects, mu-

. . . ECON

IAL . . . E
C
O

proven to be very complex as museums on one

AL

IRONMENT
V
N

In rela on to museums, this issue has however

seums must be sustainable, but it must be done in a
highly innova ve and holis c way that combines and

Ill. 07: Sustainability.

reinforces the three pillars of sustainability: environmental, social and economical. (See ill. 07)

To be sustainable, it is therefore important that mu-

Most museums have limited ﬁnancial resources and

[Lord, Barry et al. 2012, Cambridge, 2013]

seums remain relevant and contribute to the com-

are very expensive to operate. To maintain public,

munity in terms of e.g. genera ng and dissimina ng

donor, and governmental trust, it is therefore impor-

their inherent knowledge.

tant to plan and spend money wisely.

seeks to create a link between the physical and soci-

E

However, in terms of economic sustainability, eco-

al environment. [DAC, 2017]

Economic sustainability is generally considered to be

nomy must be seen in a broader perspec ve that

the less important pillar of sustainability, which has

takes into considera on the advantages of e.g. using

However, the link is especially important for muse-

much to do with the fact, that the outcome of using

materials of good quality that may last many years

ums, as they, as social beneﬁt organiza ons, exist to

sustainable technologies may not be calculated ac-

and have a low carbon footprint, and of installing ac-

serve the public and beneﬁt from public investment.

cording to tradi onal calcla on methods.

S

S

Social sustainability priori zes the human factor and

S

18

ve energy strategies that may be more expensive

at ﬁrst but are cheaper and more climate friendly in

Q

the long run, etc.

B

L

By embracing the sustainable approach, a commit-

[DAC, 2017]

ment is made to achieve what is called a triple (or

As such, the la er addresses the suitability of the
space for ac vi es that respect its actual purpose.

quadruple) “bo om-line”, meaning that all dimen-

By ac vely integra ng and op mizing all four sustai-

sions of sustainability should be op mized to create

nable dimensions, based on the quadruple bo om

posi ve cultural capital.

line, the museum is theore cally bound to succeed.

ment can be met without reducing its capacity to

For a long me, museums were expected to be made

[Lord, Barry et al. 2012, Cambridge, 2013]

allow all people to live well, now and in the future”.

“for something” – o en the primary collec on – but

[Financial Times, ND]

lately the view of both the profession and its public

This master thesis seeks to address the issues rela-

E

S

Finally, Enivornmental sustainability is deﬁned as ”a
state in which the demands placed on the environ-

have changed to be “for someone”, as in being for

ted to all four dimensions of sustainability and pro-

This includes complying with the requirements of

the community. Thus, the natural link between mu-

cess them in rela on to one another in order to ob-

the current building regula on by integra ng vari-

seum prac ce and the environment has been high-

tain an integrated and sustainable design proposal.

ous passive and ac ve energy strategies, possible

lighted and this can be used eﬀec vely to educate

cer ﬁca on according to DGNB, and assessment

and bring awareness of environmental sustainabi-

of the environmental impact of products or pro-

lity; thus demonstra ng ins tu onal commitment.

duct systems throughout their life cycle (Life Cycle
Asesssment) - methods which all aim to reduce the

However as men oned, the quadrable bo om line

environmental impact of the building.

is based on both social, environmental and ﬁnancial
values; also known as “People, Planet, and Proﬁt”

As mediators of sustainability, museums addi onally

and for museums, an addi onal ”cultural” value, of-

have the opportunity to make a meaningful contri-

ten interpreted as “Program”, is added.

bu on to securing a sustainable future through encouragement of dialogue, educa on and visible dis-

This refers to a fourth dimension of sustainability

play of good prac ce, within the unique programme

which indicate that the museum should be sustai-

of the museum.

nable within its own community, thus making the

[Lord, Barry et al. 2012]

”mission” of the museum, a driving force.
19
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2010

2015

2020

71,3 kWh/m2/year

41 kWh/m2/year

25 kWh/m2/year

Ill. 08: Dimensions of sustainability.
To be recognized as environmentally sustainable,

As such, most new buildings in Denmark are pre-

However, this o en result in an increased star ng

any new building must be proven energy eﬃcient

sently designed to meet the standards of either low

price for the building, as it demands a bigger invest-

to a degree that complies with the energy require-

energy class 2015 or 2020 (voluntary), which both

ment. However, when considering the long-term

ments of the applicable Building Regula on.

move towards a more sustainable building prac ce.

e ects, the implimenta on of passive and ac ve
energy strategies have been proven to be the be er

The Danish Building Regula on is a decree which,

To meet the energy requirements of these classes

among other things, speciﬁes the upper limit of the

it is however necessary to integrate both passive

extent of a building’s total energy requirement in

and ac ve energy strategies in the building design

In the compe

rela on to hea ng, ven la on, cooling, ligh ng and

as these may severely decrease the overall energy

ence & Knowledge Center, it is stated that the new

hot water, and to ensure modern standards, the re-

requirements of the building and thus the need for

construc on as a minimum should comply with the

gula on is con nuously renewed. [VEB, ND]

purchased energy.

low energy class 2020. [Compe
20

choice both environmentally and ﬁnancially.
on brief for Trelleborg New Experi-

on brief, 2015]

I

E

To ensure that the new building complies with the

solar energy, wheras ac ve design strategies u lize

To downsize the amount of ac ve systems and thus

Energy Frame of 2020 while s ll suppor ng a good

purchased energy to run forced-air HVAC-systems

the required amount of puchased, mechanical ener-

indoor envirionment for both work, learning and

(hea ng, ven la on and air condi oning), heat

gy, the design ﬁrst must ﬁrst be op mized for passi-

conserva on, it is important to test, op mize and

pumps, and electric light, in order to secure a com-

ve energy strategies to the extent possible, before

document an indoor climate plan.

fortable indoor environement.

integra ng poten al ac ve and hybrid strategies.

This includes carefully planning of the integra on

Finally, hybrid systems have been developed to use

[Autodesk, ND]

and use of passive and ac ve energy strategies.

mechanical energy to enhance the use of ambient
energy sources. This includes heat recovery ven la-

Passive design strategies u lize ambient energy
sources such as daylight, natural ven la on, and

on, solar thermal systems, and ground source heat
pumps.
21
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Within the architectural community, this rela on is

S

During the past 10-20 years, a revival of a common

o en expressed by emphasizing the building’s rela-

Nordic architecture is known for its simplicity and

Nordic iden ty has happened within various ﬁelds,

on to the site and using local resources.

including architecture. Tradi onally, Nordic archi-

N

A

natural aesthe c, but due to the ght regula ons
of the building sector, many buildings bear witness

tecture is considered to be closely linked with a

However, the new Nordic architecture is also known

to aesthe c compromises in terms of inappropriate

dis nguished sense of place and materials, proud

for its simplicity and logic, its a en on to detail and

integra on of passive and ac ve energy strategies.

building tradi ons and a con nuous simplicity.

the ar ul integra on of light. It is in other words the
cul va on of the Authen c – a wish to emphasize

If this is to be avoided, the natural se ngs of the

This revival has however more to do with cultural

that architecture should be condi oned by its con-

building should therefore be used to naturally en-

values and visions – a sense of pride that is deeply

text and thus the culture which it is placed in.

hance passive energy strategies such as hea ng,
cooling etc., before seamlessly integra ng other

rooted in tradi onal culture and local raw materials
– which are now being interpreted to ﬁt into a hy-

G

L

permodern and globalized society.

The spirit of a place, as described by the Norwegian

strategies in the architectural design.

architecture historian, Chris an Norberg-Schulz,

N

A

was in 1979 assigned status as a star ng point of

Lately, new tendencies have pointed towards a more

T

In a modern, globalized society, where communi-

architecture.

performa ve angle in regional architecture with people at the centre rather than the place itself. Here,

ca on and inspira on moves freely across na onal
borders, slowly equalizing cultural diversity, it is only

Norberg-Schulz believed that the architect’s job was

the rela onship between man and place is conside-

natural that people become more aware of their cul-

to read and transform the characteris c impressions

red and the concepts of culture, iden ty and place

tural heritage.

of a given site in rela on to its true iden ty, by which

are re-evaluated.

the architecture becomes an expression of the site’s
In the Nordic countries, there has always been a

iden ty, and thus giving it a sense of authen city.

strong tradi on of being connected to nature, but in

The place is no longer just a delimited geographical
area. Instead, it supports a social construc on that

a modern society this connec on can easily get lost,

When considering this in an environmental perspe-

opens up to a broader view of the place that accom-

and the Nordic revival therefore seeks to rehabilita-

c ve, it however becomes evident that the building

modates a living, ﬂexible and dynamic culture that

te the human rela on to nature while anchoring its

should also u lize its natural se ngs to reach en-

strives toward social sustainability. (See ill. 11)

cultural iden ty.

vironmental sustainability. (See ill. xx)
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C
In a globalized society, tendencies and inspira on
moves freely and rapidly between countries, which
gradually evens cultural diversity, but the fear of a
universal homogeniza on also promotes a new interest in cultural characteris cs such as local, place-rooted and close values, and as such we are contribu ng to and strengthening our percep on of own
iden ty.
To create successful architecture, it is no longer
enough to only consider and interpret the spirit of
the place, we must also consider the people who in-

Ill. 10: Trolls egen Visitor Centre by Reiulf Ramstad.

teract with daily. Thus, a place can no longer be perceived as a delimited, geographical area, but rather
as a dynamic and constantly changing complex, consis ng of many opposing forces. It has no true origin
nor a deﬁni ve deﬁni on and the architecture that
is built does as such represent not only the percep on of the place but also of ourselves.
[New Nordic, 2012]

Ill. 09: Bagsværd Kirke by Jørn Utzon.
23

Ill. 11: Hereiane by 3RW Arkitekter.

T

A

The term: Tectonic has been interpreted by several

the moulding of the hearth, carpentry and joinery

architects and theore cians worldwide.

for the roof, weawing and plai ng for the walls and
sterotomy for the founda ons. [Kucker, 1996]

It originates from the greek word tekton, referring
to a builder or carpenter. [Frampton, 1995], but has

The building cra s can then be divided into two fun-

later come to be more commonly deﬁned as the art

damental procedures that respec vely access the

or science of construc on. [The free dic onary, ND]

tectonics of the frame, as represented by the assembly of lightweight, linear components into a spa al

G

S

matrix; and the stereotomics of the earthwork, whe-

In 1851, the German architect Go ried Semper

re mass and volume are formed by heavyweight ele-

contributed with one of the ﬁrst no ons of the mo-

ments - thus cons tu ng the primal building when

dern understanding of tectonics.

joined. [Semper, 1851]

In his book, The Four Elements of Architecture, Sem-

In his book, Semper does as such a empt to formu-

per explores the origins of architecture in rela on

late an universal theory of architecture in which he

to anthropological rela ons between man and the

considers what assemblies and systems are appli-

natural environment.

cable in all primi ve structures.

This, with a theore cal departure in the primi ve

Addi onally he stresses func onalism as a prerequ-

homes of normadic tribes that, according to Sem-

isite to inten on and emphasizes the importance of

per, may be reduced to consist of only four essen al

the joint in the transi on that occurs in architectural

elements in conjunc on with four material opera -

space and form.

ons.

M

F

These elements consist of the hearth, the roof/fra-

In his essay Tell the tail Detail (1984), Frascari argues

mework, the tex le wall and the earthwork, which

the role of details as generators for technology. Ac-

are accomponied by four irreducable opera ons:

Ill. 12: Scarpian Ziggurat, Verona.
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cording to Frascari both construc on and constru-

ing should be embedded in the detail as it is the link

S

sustainability, and visual expression that acts as the

between the crea on of meaning (consturing) and

In a research project conducted by Claus Bech-Dani-

generator of sensory experiences in the building,

of physical solu ons (construc on) that cons tutes

elsen (2012), it is argued that due to modern chal-

and the tectonic approach is as such used to reﬂect

the core of tectonic thinking.

lenges in terms of an increased energy consump -

conceptual ideas and convey spa al understandings

on and global climate changes, a new approach to

through details that emphasize and support both

Thus, the poten als of materials and of construc on

tectonics must be developed - one which recognizes

aesthe c and sustainable considera ons.

methods must be understood in order to transform

and combines sustainable change with tectonic qu-

these into architectural solu ons that represents a

ality in architecture.

unifying whole.
Thus, it is suggested that a new model of analysis in
rela on to tectonic includes considera on to both
”Whatever the air spaces, areas and di-

product (elements or building components), system

mensions involved, it is the precise study

and building (organisa on of concepts) level, where-

and good execu on of details which con-

by more a en on is paid to all levels of construc on

ﬁrm architectural greatness. The detail

and construing in rela on to sustainability.

tells the tale.”

[Bech-Danielsen, Beim, Chris ansen, 2012]
Jean Labatut, 1979

I
This master project seeks to unify various aspects of
design into a holis c architecture.

To emphasize his point, Frascari accentuates the italian architect Carlo Scarpa, who uses ar s c ideas

To achieve this, the integrated design process is the-

as generators for crea ng a logic construc on - so-

refore used, as it allows basic tectonic elements in-

mething which is evident in his architectural work as

cluding func onality, construc on and beauty to be

it displays a constant search between the built and

merged through conscious decisions.

the perceived form.
[Frascari, 1984]

It is this merging of conceptual idea, construc on,
25
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The following case studies serve as inspira on in rela on to both aesthe cs, func onality and usability.
As such Trolls gen Visitor Centre is examined to
expose and display how the architectural design has
been integrated into the site, wheras the study of
Moesgaard Museum is focused around the integraon of sustainable strategies as well as around the
exhibi on area and the methods used to engage the
audience.
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Trolls egen Visitor Center (2010) is located in
Romsdalen, Rauma, Norway and is designed by Oslo-based Reiulf Ramstad Arkitekter.
The project includes a number of unobtrusive service facili es and scenic access routes which set out
to enhance the experience of the landscape by emphasizing the loca on of the plateau and the nature
in a though ul use of materials and design features.
[Detail-online, 2011. Reiulf Ramstad Arkitekter, ND]
The architecture is set in a steep slope to protect the
area from ﬂooding from the river that ﬂows next to
it in a series of pools and regulated cascades. [Detail-online, 2011]

Ill. 13: Trolls gen main building with regulated cascades in the front.

To create a sense of belonging, the design however

This of course is only ampliﬁed by the subtle use of a

R

T

uses the dynamic force of water as well as the sta c

few, selected materials such as Corten steel and con-

Though the two centres are very diﬀerent in terms of

force of rock to create a gesture towards the nature.

crete, which embrace the Scandinavian nature and

loca on and mission, inspira on can s ll be collect-

[Reiulf Ramstad Arkitekter, ND]

enhances the eﬀect of the gesture by reﬂec ng the

ed from the impeccable way in which the architects

natural occuring colours. [Detail-online, 2011]

have integrated the building into the landscape.

by glass, in the terrazed surfaces rela ng to the

Thus, it is seen that though the project is charac-

Like Trolls gen, Trelleborg should subtly embrace

planned plateaus and in the building design mirror-

terized by a clear transi on between planned zones

the landscape and reinforce the coherence to oth-

ing the surronding mountains, which magniﬁes the

and natural landscape , it s ll merges beau fully into

er areas, and one way of doing this is by crea ng a

spa ali es of the site. It is a gesture that embraces

the context, making it a seemingly natural part of it.

design and using materials that reﬂect characteris c

the landscape and invites the visitors to explore it.

[Reiulf Ramstad Arkitekter, ND]

elements of the site, thus enhancing sense of place.

This gesture is sensed in the reﬂec ons created

28

Ill. 14: Adjoining viewpoint from the plateau.

Ill. 15: View along the river.

Ill. 16: Sec on through the main building.
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When arriving at the museum, the foyer func ons
as an arrival and distribu on area in which the visitors can obtain informa on, buy ckets and in general gain access to diﬀerent areas such as wardrobe,
café, shop and exhibi on areas.
Apart from the exhibi on areas, which are cons tuted by black boxes, the museum is in general light
and spaceous with a construc on made of white
concrete elements and detailed with wooden elements. For instance, the ceiling is made as an acousc absorber, that uses wooden slats to sha er and
diﬀues the sound while an underlying material absorbs the rays.
Ill. 17: Moesgaard Museum seen from the outside.
Addi onally the facade is used ac vely to control

In the spring of 2014 the new Moesgaard Museum

Moesgaard Museum is located next to the original

ven la on, hea ng and day light depending on the

exhibi on building, designed by Henning Larsen Ar-

Moesgaard Manor just outside Aarhus city center.

weather outside as well as the individual needs of

chitects, was inaugurated. The building has a total

the rooms. Thus crea ng CO2-neutral ven la on

net area of 10.000 m2 with public facili es cons tut-

It is designed with great respect to the surround-

ing 2.070 m2. [Moesgaard Museum, ND]

ing landscape as well as the cultural heritage of the

To obtain a be er understanding of museum exhibions in terms of rela on to other facili es, interior

region but has addi onally been based on former

Furthermore the sloping roof design provides vari-

exhibi on spaces that include archaeological and

ous passive energy strategies such as passive solar

etnographic collec ons.

shading and cooling as the public green roof top

setup and the combina on of old and new technologies as means of dissemina on, a ﬁeld trip was conducted during the early phases of the project.

and cooling.

helps absorp solar heat rays. Thus decreasing the
However, the builing contains many diﬀerent facilies that all have diﬀerent requirements.
30

need for ac ve energy strategies and thereby making the building more sustainable. [MTHøjgaard, ND]

Ill. 18: Wax model of Stoneage woman.

Ill. 19: Panoramic cinema

Ill. 20: Wall pain ngs used to disseminate stories.
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Ill. 21: Advanced se ngs

E

E

Due to the strict indoor climate requirements in exhibi on areas, these have been located in the middle of the building volume to avoid direct hea ng
during periods with warm temperatures outside.
The permanent exhibi ons are accessed in the
lower levels of the museum. Here, the mood is set
already when entering the large distribu on area
which through eﬃcient signage in both Danish and
English as well as sound and light eﬀects adjusted to
the collec ons, captures the visitor’s a en on.
As the exhibi ons rely solely on ar ﬁcial ligh ng,
this is used strategically throughout the exhibi ons
Ill. 22: Principle sketch. Use of diﬀerent levels and interac on between them.

to create focus on selected items as well as to create diﬀerent mood se ngs depending on the nature
of the collec ons. Something, which is further en-

To be able to communicate the stories to a wide au-

son, the museum has chosen to display all artefacts

hanced by using dark colours to lower brightness.

dience that includes visitors of all ages, Moesgaard

in showcases that maintain a constant temperature,

Museum has focused on staging the diﬀerent col-

rela ve humidity etc. which is suited for the individ-

Addi onally, the architecture itself is used ac vely

lec ons and using various techniques - both old and

ual artefacts, and thus allowing a more dynamic in-

to enhance storytelling in terms of using mul ple

new - to disseminate the inherent knowledge and

door climate outside the cases.

ﬂoor levels as well as diﬀerent types of ﬂooring to

thus let the audience immerse themselves in the

awaken the tac le senses (see ill. 22)

stories.

To improve the experience, the collec ons have
however also been staged outside the showcases as

At Moesgaard Museum, the visitor is invited to ex-

However, as the collec ons are very fragile by nature

some have been replicated and used in extension of

plore the past through collec ons that recount sto-

they need to be contained in a sta c environment

the originals (see ill. 23)- some mes along with illus-

ries from e.g. the Stone Age and Viking Age.

that prevents all kinds of deteriora on. For this rea-

tra ons that display context and purpose.

32

Other techniques include the construc on of lifesize se ngs and use of wax models (see ill. xx), projec ons, TV-monitors, panorama cinemas etc. which
are used ac vely to disseminate more aspects of
one story.
To retain the a en on of a younger audience, newer
technologies, which require the audience to take acve part of the story, have however also been integrated - including VR-glasses, interac ve games, the
op on to follow a speciﬁc person throughout an exhibi on, listening and feeling experiences and ac ve
selec on of various movie clips.
As the exhibi ons and technologies, which are used
for the dissemina on, may change over me, it is
important that the se ngs can easily be changed
and it is therefore seen that the otherwise squre exhibi on spaces, are transformed into more in mate
areas by using moveable walls, se ngs and tex les.
All this to create an authen c experience.

Ill. 23: Replicas are used in extension of originals.
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The following chapter sets out to explore the condi ons of which the space programme should be
based upon. This includes user-needs and learning
tools in rela on to kogni ve development but also
more prac cal knowledge of room temperature and
rela ve humidity.
Finally, a phenomenological introduc on to the use
of senses in the new experience and knowledge center is presented along with a conceptual display of
the exhibi on strategy.
It is noted that the project is based upon a compe on brief from 2015 regarding the design of Trelleborg New Experience and Knowledge Center.
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Trelleborg New Experience and Knowledge center is
set out to be a unique landmark for the municipality
of Slagelse and a beacon in the dissemina on of the
Viking Age.

PORTAL TO THE
SITE

- The beginning of the story
ͲDĞĞƟŶŐƉůĂĐĞ

The current museum is owned by the municipality
of Slagelse and managed by The Na onal Museum
of Denmark, who have applied for admission of the
monument onto the UNESCO World Heritage List.
Should this be granted, a signiﬁcant rise in the number of visitors is expected.

ͲWƌĞƐĞƌǀĂƟŽŶ
Ͳ/ŶƚĞƌƉƌĞƚĂƟŽŶ
ͲŽŵŵƵŶŝĐĂƟŽŶ

EXPERIENCES

KNOWLEDGE

ͲtŽǁͲĞīĞĐƚ
ͲdŚĞdƌĞůůĞďŽƌŐŵŽŶƵŵĞŶƚ
Ͳ,ĂŶĚƐͲŽŶ
ͲĐƟǀĂƟŽŶŽĨƚŚĞƐĞŶƐĞƐ

Thus, if future needs and demands are to be met
- this both in terms of space, aesthe cs, building
and energy regula ons as well as modern commu-

Ill. 24: Main purpose of the experience and knowledge centre.

nica on methods- a new experience and knowledge
of the building (see ill. 24) along with the wide varity

This trend has caused the regions to invest heavily

of user groups including permanent staﬀ, volunteers

in the promo on of experiences related to both the

As the main func ons of the new center are essen-

and various types of visitors (see pp. 38-40). Groups

Medieval and Viking Ages, and this has also been the

al in terms of both design and opera on, these

that all contribute to making it a center of mixed ac-

case for the current museum at Trelleborg, which in

center is required.

have been iden ﬁed based on informa on given in
the compe

vi es and audience. [Compe

on Brief, 2015]

2014 meged with the Na onal Museum of Denmark
before gran ng visitors free access in 2015 while

on bried as: portal to the site, dissem-

inator of knowledge and generator of experiences

T

also becoming part of the project ‘Danmark Bliver

for all visitors. (see ill. 24)

In recent years, there has been an increased interest

Til’.

in cultural iden ty both on a na onal and internaBased on this informa on it has become possible to
iden fy the required spaces for successful opera on

onal level, and in rela on to the nordic countries,
especially the interest in the Vikings has ﬂourished.
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The project is based on a collabora on between
Vest- and Midtsjælland, where recurrent events and

ͲdŽƵƌŝƐƚŝŶĨŽƌŵĂƟŽŶ
- Guided tours
ͲĚƵĐĂƟŽŶ
ͲDĞĞƟŶŐƉůĂĐĞ

ͲKĸĐĞƐ
ͲDĞĞƟŶŐƌŽŽŵ
ͲtŽƌŬƐŚŽƉ
ͲDĂŐĂǌŝŶĞ
ͲsŽůƵŶƚĞĞƌĨĂĐŝůŝƟĞƐ

PORTAL TO THE
SITE

KNOWLEDGE

ͲƌƌŝǀĂů
ͲWĂƌŬŝŶŐ
Ͳ&ŽǇĞƌ͕ǁĂƌĚƌŽďĞ͕ƟĐŬĞƚƐĂůĞ
ͲdŽŝůĞƚƐ
ͲĚŵŝŶŝƐƚƌĂƟŽŶ

EXPERIENCES

ͲWĞƌŵĂŶĞŶƚĞǆŚŝďŝƟŽŶ
ͲdĞŵƉŽƌĂƌǇĞǆŚŝďŝƟŽŶ
- Café
Ͳ^ŚŽƉ
Ͳ>ĞĐƚƵƌĞƐͬĞĚƵĐĂƟŽŶ

Ill. 25: Space program in rela on to main purposes.
educa onal programs in schools as well as individual

The number of visitors is however s ll expected to

events in the community are used to increase the

rise with the construc on of a new experience and

understanding of how events, people and cultural

knowledge center, and should the monument be

developments in the Medieval and Viking Ages have

admi ed to the UNESCO World Heritage List, it is

Addi onally 3,8 mio or 26 pct. of the total 14,5 mio

led to present day Denmark. [Kongens Togt, 2016]

expected that an increasing number of foreign cul-

yearly museum visits are conducted by foreign visi-

tural tourists will become aware of the monument

tors, but this number could be increased signiﬁcant-

It is these kind of ini a ves that, among other things,

and thus generate a largere interest in visi ng the

ly through be er marke ng. [VisitDenmark, 2014]

have led to an increasement in number of visitors at

associated center.

the e.g. Trelleborg Museum - from 44.215 in 2014
[VD Online, 2014] to 55.220 in 2015 [TV ØST, 2015]

This expectaion is based on surveys conducted for

and ﬁnally 65.699 in 2016. [Na onal Museet, 2016]

VisitDenmark, which show that 43 pct. of all interna37

onal tourists choose Denmark based on e.g. historic and cultural experiences.
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In order to plan facili es for learning and disseminaon, it is important to understand the target audience, their age range, interests and learning style, as
speciﬁc ac vi es in most cases will appeal to speciﬁc
ages or interest groups.
The New Trelleborg Experience and Knowledge
Center is intended to address a wide variety of users
ranging from local day-trippers of all ages to foreign
cultural tourists.
These visitors all have very diﬀerent needs and expecta ons depending on age, exis ng knowledge,
interest, and me devoted to the visit, and it is
therefore crucial that the center displays great ﬂexi-

Ill. 26: Infant playing with toys in a delimited area.

Ill. 27: Children role-playing as vikings.

bility in their communica on.

I

/T

(0-3

)

C

(4-7

)

To iden fy the learning style of the user, these may

Infants or toddlers do not require large spaces but

Children at this age o en learn most eﬃciently

be divided into diﬀerent categories, of which one is

should rather be contained in a safe, enclosed envi-

through ac vity, par cipa on and repe

iden ty-related mo va on and another is according

ronment with adult supervision.

to age.

on.

Thus, the learning environment should include lots
This area should contain various types of play-sta-

of space and opportunity to play with various mate-

In the following, the learning style is however com-

ons with hands-on experiences featuring puzzles

rials and tools or par cipate in dress-up or role-play-

mented according to age range, as this aspect takes

and large toys or reading areas with organiza on-led

into considera on the cogni ve development and

programs of stories, music and games that are rele-

life-experiences of people, thereby giving a more

vant to the experience and which make it possible

general view of their ability to perceive and learn.

for parents to par cipate.
38

ing ac vi es.

Ill. 28: Interac ve games.

C

(8-12

)

Ill. 29: Workshop facili es for ac ve involvement.

A

(13-18

)

Learning spaces for this user group must address a

People in this age range o en seek more in-depth

Teens are however vey socially conscious and will

need to ﬁgure things out and should as such provide

experiences and engagement in the ac vi es or dis-

thus seek ac vi es in which they can socialize with

ac vity driven learning. This o en includes ac vi es

ciplines they are interested in.

people of their own age.

The opportunity to engage in “behind the scenes”

Thus, to a ract teens, the experience and knowl-

ac vi es will therefore o en be very a rac ve, as

edge centre must con nouesly seek to integrate the

However, technology can also be used to hold the

they get to learn alongside professionals and thus

latest trends and technology, as this can allow them

a en on of the children and to convey addi onal in-

feel more important and involved.

to feel comfortable and modern.

in which the child can make collec ons and create
ways to display their discoveries.

forma on through e.g. ﬁlms and interac ve games.
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The experience and knowledge center employs a
wide varity of people who are dependent on the
crea on of a safe and prac cal working environment
that supports their work and ensures that it is eﬃciently executed.
These spaces must comply with the building regulaons as well as the relevant Danish Standards (ds),
which describes the rules and recommenda ons in
terms of e.g. air quality, humidity, ven la on, light
and sound.
However they must also take into considera on
Ill. 30: Gaining new knowledge with like-minded.

Ill. 31: Sea ng arrangements for seniors.

what kind of environment is relevant to the organiza on and its employees.

A

S

Adults may choose freely to visit an experience and

The most signiﬁcant diﬀerence between adults and

This is especially important as the facili es and the

knowledge centre as a source of learning.

seniors are their decreased mobility, sight, and hear-

atmoshpere can help to a ract and retain talent,

ing, which can cause diﬃcul es in terms of access.

thereby making the ins tu on more compe

ize with like-minded individuals but also to pursue

Thus, to enable seniors to acquire the same experi-

[Lord, Barry et al. 2012]

professional or amateur research goals.

ences as other users, the centre must be designed

Here, they have the opportunity to meet and social-

for accessibility.
Adult learning spaces may therefore include galleries, a library, an arts and cra s studio, ac vity rooms,

Addi onally, due to lower energy levels, it is impor-

workshop areas or a lecture hall.

tant to incorporate sea ng areas in strategic places.
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W

(

1)

T

A

(

2

)

M .

(

)

T

V

(°C)

RH (%)

Foyer

100

-

Natural

20 - 25

> 70

Informa on / cket oﬃce / shop

70

-

Natural

20 - 25

> 70

Café (including pantry kitchen)

235

-

Natural

20 - 25

> 70

Wardrobe

50

-

Natural

20 - 25

> 70

Toilets

50

-

Natural

-

> 70

Mul func onal lecture area / scene /teaching area

80

100

Natural

20 - 25

> 70

S

585

B

(

1)

Oﬃces

110

10

Natural

20 - 25

> 70

Mee ng room (including separate kitchene e)

40

14

Natural

20 - 25

> 70

Storage

100

-

Natural

-

> 70

Personelle toilet / Bath and changing room

40

-

Natural

-

> 70

Workshop

70

-

Mechanical

-

> 70

Room for volunteers / educa on

60

40

Natural

20 - 25

> 70

Waste room

20

-

Natural

-

-

S

440
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N

D

Permanent Exhibi on (zone 2)

T

A

Exhibi on area (incl. UV niches and break areas)

650

S

585

T

E

(

50

S

50

A

)

M .

(
-

)

V

T

(°C)

RH (%)

Mechanical

10 (Win.) - 25 (Sum.)

40 - 70

Mechanical

20 - 22

45 - 55

N

D

1
280

Addi on

1.725

T

G

2

2)

Temp. exhibi on (incl. UV niches and break areas)

G

(

A

1

T

2.005

* Areas such as equipment rooms, stairwells and
hallways, which are not scheduled, must be included in the 2.005 m2.

Diagram 01: Space program.
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Outside

Outside

Climate Zone 1
WĞƌƐŽŶĞůůĞƚŽŝůĞƚ

KĸĐĞƐ

<ŝƚĐŚĞŶĞƩĞ

DĞĞƟŶŐƌŽŽŵ

FOYER

/ŶĨŽƌŵĂƟŽŶ
dŝĐŬĞƚƐĂůĞ

ŽƉŝͬƐƚŽƌĂŐĞƌŽŽŵ

Shop

Storage

Wardrobe
Outside

Workshop

Toilets

Slagløse

ZŽŽŵĨŽƌǀŽůƵŶƚĞĞƌƐ
ͬĞĚƵĐĂƟŽŶ

ĂĨģ

Kitchen

DƵůƟĨƵŶĐƟŽŶĂůĂƌĞĂ

Storage

Scene

Scene
tĂƐƚĞƌŽŽŵ

dĞĂĐŚŝŶŐĂƌĞĂ

Climate Zone 2
WĞƌŵ͘ĞǆŚŝďŝƟŽŶĂƌĞĂ

Climate Zone 3
dĞŵƉ͘ĞǆŚŝďŝƟŽŶĂƌĞĂ

Diagram 02: Func onal diagram.
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”Architecture has the capacity to be inspiring,

i ve sense of where to turn. From here, visitors are

evoca ve ligh ng and sounds, but also to use phys-

engaging and life-enhancing. But why is it

distributed to, respec vely, the informa on area,

ical ac vity and modern technology to involve the

that architectural schemes which look good

shop, wardrobe, toilets, café, mul func onal area

visitor and thus strengthen the communica on of

on the drawing or the computer screen can

and exhibi ons - both permanent and temporary.

knowledge.

Addi onally, materials and interior design are used

As the exhibi ons, must be able to accommodate

to create an atmosphere that awakes the tac le

a large number of visitors simultaneously, spacious

sense and prepares the guests for a viking age ex-

solu ons are furthermore integrated in the designs

perience.

to ensure easy passage and the possibility to stay in

be so disappoin ng ’in the ﬂesh’”
Juhani Pallasmaa, 2005
Architecture is not simply about crea ng a design

rela on to guided tours and educa on.

that looks nice. To be truly successful architecture
must also involve the sense of touch, hearing and

C

maybe even our sense of smell, as ac va on of the

In the café, drinks and light meals can be bought and

Due to the fragile nature of the collec ons, the

senses has been proven to strengthen the ability to

consumed. Visitors are therefore met with a com-

microclimate is furthermore carefully controlled

store and process knowledge. [Pallasmaa, 2005]

fortable and in mate atmosphere in a spacious envi-

both in the individual zone but also between zones,

ronment that provides direct views to the Trelleborg

meaning that buﬀer zones are integrated to avoid

Monument.

degrada on of artefacts.

rough the museum, staying in the café and ﬁnally

During the summer, the facades can furthermore be

B

upon leaving the museum.

opened and the dining area expanded to include an

Throughout the exhibi ons, break areas are inte-

outdoor area which hereby creates a more seamless

grated to provide visitors with room for relaxa on

Some of the most prominent impressions are at-

transi on between the indoor and outdoor environ-

and peace to absorb the impressions which they

tempted explained in the following.

ment.

have been exposed to.

A

E

Upon arriving at the museum, visitors are met by a

In the exhibi on areas, the atmosphere is adjusted

the outdoors and are using natural daylight and ma-

spacious, bright and welcoming foyer that forms the

according to theme and exhibited artefacts. This

terials to provide an in mate and soothing environ-

heart of the center and provides them with an intu-

involves ac va ng the senses by exposing them to

ment.

Thus, it is important to consider what impressions
visitors will meet upon arrival, when walking th-

A

A

These areas are therefore provided with views to
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E

D

An exhibi on is deﬁned as a public display of works

In the new Trelleborg Experience and Knowledge

of art or items of interest. it is a way of providing

Center, the Viking Warrior is set to be the focal point

visual as well as intellectual access to the museum

for dissemina on, and thus the exhibi ons must

collec ons and is the main source of interac on

communicate Trelleborg’s stories and riddles based

with museums for the general public

on his life.
E

To create a successful exhibi on that engages and
challenges its audience, it is thus important to gen-

To ensure that the most important stories are being

S

communicated to the visitors, the compe

erate an exhibi on strategy that takes into consider-

on de-

velopers have selected ﬁve diﬀerent themes:

a on both the nature of the collec on as well as its
audience.

Military
Warriors / weapon / strategy / garrison

In general, history and archaeology museums may
choose between a chronological or thema c exhibi-

Ill. 32: Linear layuot - Chronological approach.

Cult Space and Sacriﬁce Rituals
Child sacriﬁces / cult place / cemetery

on layout. While chronology may seem the obvious
choice in a presenta on of historic events, carefully
selected themes may however prove to be more ef-

Policy and Communica on

fec ve as it allows the event to be communicated

Kingship / Chris anity / statehood

in a wider perspec ve, thus giving the visitor an op-

T

2

T

3

portunity to comprehend the given theme in depth.

Architecture
Construc on methods / mysterious circular shape /

O en, this choice of exhibi on strategy may also be

T

1

C

T

4

defence

reﬂected in the loca on of the galleries, as a linear
sequence of galleries may suggest a chronological

Archaeology

approach whereas a concentric layout may be more

Prac cal archaeology / ﬁndings / how do we know?

suitable for a thema c approach. (See ill. 33)
[Lord, Barry et al. 2012, Cambridge, 2013]

Ill. 33: Concentric layuot - Thema c approach.
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[Compe

on Brief, 2015]

Taking into considera on the formal demands re-

- Adap on to local outdoor climate condi ons.

of damage is however not caused by ambient tem-

garding the exhibi on, it has been decided that the

- Quality of materials and construc on techniques.

perature condi ons but rather by infrared radia on

layout should be of a concentric character to em-

- Protec ve structure:

from direct sunlight through an unﬁltered window

phasize a thema c approach.

- Air and weather- ghtness

or from exposure from an incandescent or tungsten

- Moisture resistance (ﬂooding protec on)

halogen lamp.

D

- Thermal performance

As the project is developed with architecture and

- Resistance to undesired access

To avoid such damage, the light exposure from nat-

engineering as focal points, the exhibi ons are to be

- Ceiling heights and headroom.

ural daylight is therefore limited in the exhibi on ar-

considered only on a conceptual level, thus includ-

- Avoidance of unnecessary level changes.

eas and in areas with very light-sensi ve materials,

ing spa al division, conceptual placement of mon-

- Expandability to accommodate future growth.

light emi ng diodes (LED) are used as these have

tres and choice of atmosphere in rela on to spa ali-

- Fire protec on.

a low damage poten al and a wide range of beam
pa erns while also being energy eﬃcient.

ty, materials, ﬂexibility and collec ons care.
As such, the collec ons are dependent on a carefully

S

F

executed building structure that takes into consider-

Addi onally, mechanical ven la on is used in the

The exhibi on areas are to be built with the aim

a on the condi ons on site and integrates various

exhibi on areas to maintain a comfortable temper-

of crea ng a ﬂexible environment in which walls,

methods to take advantage of them rather than

ature for the guests, secure good air quality and

installa ons and suspensions may switch loca on

working against them.

prevent accumula on of CO2 and humidity due to
ﬂuctua ons in the number of guests.

when exhibi ons change or develop.
However, the maintenance of a good indoor enviThis, to be able to process the spaciousness using

ronment is equally important.

To further protect the collec ons from changes in
the indoor climate, the

diﬀerent means and thus strengthen the dissemina-

and vandalism, all frag-

As the collec ons at Trelleborg primarily consist

ile pieces of the collec on are furthermore being

of organic material, they are very fragile and more

placed in display cases and are being supported by

prone to decomposing. This is related to the mois-

replicas, graphic illustra ons and other means of

When considering collec ons care, the building fab-

ture content, which changes based on surrounding

communica on outside the display cases to give

ric is key to prevent damage to the collec ons and

temperature and rela ve humidity condi ons. One

a coherent and in mate experience despite the

the following is therefore considered in the design:

of the most common temperature-induced causes

shielding of original objects.

on without compromising the experience.

C

C
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In the following chapter, the site is presented through a series of analysis which seek to communicate the current condi ons on site.
As such, the chapter is introduced with a historical
and cultural overview before the natural condi ons
are discussed both in terms of fauna and ﬂora as well
as clima c condi ons that may aﬀect the structure.
Finally, the key points of the new local plan 1137 are
highlighted to ensure that the legal demands are accounted for in the project.
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Trelleborg is a military ring fortress, which is located
near Slagelse on Vestsjælland, Denmark.
The fortress has been dated to the year 980 through

A

dendrochronology, and based on this informa on it
has been possible to link the purpose of the ring fortresses to the poli cal situa on of that era, where
Harald Blåtand a empted to strengthen the monarchy by subjuga ng pe y kings and local chie ains

F
This is consistent with the ﬁndings of addi onal four
ring fortresses of similar designs; Aggersborg north
of the Lim ord, Fyrkat near Hobro, Nonnebakken
in Odense and Borgring near Køge. Though it is not
known with absolute certainty, Harald Blåtand is be-

J

lieved to be the mastermind behind the ring fortres-

R

ses, as this comprehensive system of power tes ﬁes

E

T
N

to a strong central monarchy, which undoubtedly
has been the only power factor of the me with suf-

B

ﬁcient funds to implement such eﬀort.
This interpreta on of origin can also explain the
short opera on me as the fortresses presumably
have been very expensive to man, but also due to
the end of the civil war, which occurred shortly a er.
Ill. 34: Denmark

50

[Na onalmuseet, ND]

C
The ring fortresses are seemingly unique in terms
of design and construc on and have as such not
been found anywhere but Denmark, and of the ﬁve
known fortresses, Trelleborg is by far the best preserved and most technically advanced. It was excavated in 1934 and here the nature of the fortress
was ﬁrst established.
The fortress represents an important part of Viking
Age culture and bear witness of early logis c, organiza onal and aesthe c capacity. Thus, in 1955 the
independent ins tu on, The Museum at Trelleborg,

T

opened to the public, displaying the majority of the
material which was found during the excava ons of
Trelleborg.
Since then, more artefacts have been reconstructed both physically and computa onal and handson experiences are being oﬀered to provide visitors
with more tools to be er understand the Viking Age,
and this is well-received in a me where people tend
to seek out their cultural heritage.
[Compe

Ill. 35: Slagelse, Denmark
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on Brief, 2015]
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Ill. 36: Site plan with context.
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The following analysis is based on physical and psychological observa ons that have been conducted at
the building site a sunny summer day (02.08.2017).
The area surrounding the Trelleborg Monument is
characterized by the architectural accomplishments
of the Viking Age and the historic events connected
to it. Due to the historic importance of the area, connuous conserva on is thus conducted to ensure
that the physical remains of the monument are kept
visible. Thus, resul ng in a very scarce vegeta on
near the monument.
As the surrounding land, primarily is used for cul va on of crops the site however ﬁts seamlessly into

Ill. 37: View to the site seen from the moument.

the landscape of ﬁelds, thus making the monument
the museum ac vi es which aim to recreate a sanc-

Combined the parameters create a relaxed atmo-

tuary in which visitors may engage in the challenges

sphere in which guests are allowed to reﬂect upon

The same applies for the building site, which in style

and daily chores that were part of everyday life du-

Danish cultural heritage, thus also becoming more

with nearby se lements, is bounded only by living

ring the Viking Age.

aware of own iden ty.

vely. However, presumably to emphasize the con-

The ac vi es are primarily located on the ac vity

Seeing as it is the natural environment that forms

nec on to the monument, viewpoints to this have

site, Slagløse, which is set to be preserved when the

the primary framework for this atmosphere, the

been created towards West.

new experience and knowledge center is built, but

new building should thus be designed with conside-

due to the size of the site, new experiences may be

ra on to exis ng quali es.

a seemingly hidden gem.

windbreaks towards North, South and East respec-

As such, the atmosphere on site is aﬀected by both

sca ered more widely in order to adjust for a grow-

the natural and historical environment but also by-

ing number of visitors.
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Ill. 38: Long house replica.

Ill. 42: Scaled model of the Trelleborg Monument.

Ill. 39: Entrance to the inner ring fortress.

Ill. 43: Fire at the ac vity site Slagløse.

Ill. 40: Concrete pillars marking past se lements.

Ill. 41: Outside cover of the long house.
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Ill. 44: Selec on of Viking Age kitchen utensils.
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F
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F

The site is located in a rela vely open landscape

impact on local wildlife as it involves the establish-

consis ng of ﬁelds used for agricultural purposes

ment of new wetlands that hold poten al for both

and marshland that lies in rela on to the streams,

ﬂora and fauna.

Tude Å and Vårby Å.
As the water in the wetland areas is very rich on nuIn these areas, it is possible to ﬁnd sporadic vegeta -

trients it is expected that a reed bed will develop in

on consis ng of deciduous trees and bushes, which

the area and by using ca le as a means of grazing,

are furthermore used to create hedgerows in con-

the best condi ons are being created for new plant

nec on with se lements and delimita on of plots.

and animal species.

Ill. 45: Gul Iris.

It is however Tude Å that provides the main a ra-

This includes various types of waders and ducks

c on for wildlife enthusiasts, and a new project,

such as the marsh harrier, bi ern, mallard, teal and

prompted by the municipality, therefore seeks to

gray gees while the project simultaneously seeks to

improve the accessibility to nature as well as to cul-

secure the presence of e.g. godwits, lapwings and

tural values such as the Trelleborg Monument th-

dwarf terns.

rough preserva on and improvement of said values.
Overall, the municipality seeks to create a more diAddi onally, the project is predicted to have a large

verse plant and animal life in the area, and while this

Ill. 46: Lapwing Eggs.

V
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T

M

mean that landowners must cede parts of their land,
it may turn out to their advantage, as the wetlands
during periods of ﬂooding may store the water and
thus prevent ﬂooding of the agricultural land – something which has been a recurring problem during
the summer period. [Tude Ådal, 2014]
As the new centre is to be located in a natural area,
it is important that respect is paid to scale and

Ill. 47: Dunet Vejbed.

context, and since the municipality has an explicit
wish to enhance the natural experience, the design
should strongly relate to the sense of place both in
terms of scale, materials and shape.

Ill.48: Lapwing.

T

Å

B

Ill.
Ill
ll. xx: Lone thistle on the remains of the inner ring wall of Trelleborg.
Ill. 49: Site Sec on displaying topography.
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Ill. 50: Solar diagram (Period: xx-xx). [SunEarthTools, 2017]

Ill. 51: Decadal mean temperature - ho est and coldest (Period: 2001-2010).

The clima c condi ons have been analysed, based

This of course aﬀects the temperature and it is seen

This can for instance be done by placing the exhibi-

on data from previous years, in order to predict po-

how the decadal mean temperature varies from ap-

ons underground, in parts of the building that are

ten al risks and possibili es in rela on to natural

prox. -2 to 25 °C, however with greater ﬂuctua ons

less aﬀected by the sun or by making buﬀer zones

phenomena, as these in many cases can have signif-

within this period. [DMI, 2015]

between the outside and exhibi on areas.

As museums, must be kept rela vely cool at all mes

The same is however relevant for oﬃces and meet-

due to preserva on of collec ons, while simultane-

ing areas which op mally should face north, as they

Due to the loca on on the northern hemisphere, it

ously using only a limited amount of energy to re-

thereby avoid direct sunlight and hea ng while s ll

is seen that the solar path and thus daily number of

main sustainable, it is necessary to design and place

being illuminated by diﬀuse light which provides a

hours with natural daylight, varies greatly through-

e.g. exhibi on facili es strategically in order to avoid

be er working environment.

out the year (see ill. 50). [SunEarthTools, 2017]

direct hea ng.

icant impact on the design of the building.
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Ill. 52: Decadal mean precipita on (Period: 2001-2010). [DMI, 2015]

S

SSE

Ill. 53: Wind diagram (Period: 2001-2010)

P

Addi onally, groundwater may pose a problem. The

displayed in the wind diagram (see ill. xx). However,

In rela on to the close distance to Tude Å, the pre-

average depth of the ground water in the area is es-

hedgerows located north and east of the site, will

cipita on and water levels have been analysed, and

mated to be 0,3 m, but during periods with heavy

it has been found that in cases of heavy rain or regu-

rain the groundwater may reach the surface and as

lar cloudbursts there is risk of ﬂooding.

it is predicted to rise addi onal 0,1 - 0,2 m during

Wind from west is however the most prominent, but

the period 2021 - 2050, measures must be taken to

as the Trelleborg monument is located in this direc-

This is due to the fact that surface water has great

avoid ﬂooding in the new center. [DinGeo, ND]

provide some shelter from these direc ons.

on, alternate sheltering methods must be considered as a direct view to this must be preserved. The

diﬃculty seeping into the ground as the degree of
consolida on is medium high while the hydraulic

Wind

wind does however also provide op ons for using

conduc vity is of average to poor quality, which thus

Trelleborg is located in a rela vely open landscape

natural ven la on in areas that do not require a

reinforces the nega ve eﬀect.

and the wind is therefore expected to behave as

sta c indoor environment. [Windﬁnder, 2017]
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. 1137

In rela on to the construc on of the new Trelleborg

both with and without disabili es to move around

and paths and must futhermore not be placed on

Experience and Knowledge Center, a new local plan

freely in the area.

roof surfaces or facades.

has been developed.
- Along both Tude Å and the Trelleborg monument,

- Facades must be carried out in glass, concrete,

The local plan includes all of cadastre 17c and is

various protec on lines are made to ensure that no

bricks and tex le in such a way that a coherent

used to determine the disposal of the area, inclu-

changes are made unless permission is given from

expression is obtained between the used materials.

ding access roads, parking, loca on of building site

Slagelse Municipality and the Danish Nature Agency.
- Wood cladding should appear in black, earth tones

and the use of open spaces.
- The new museum should communicate the special

or the natural colour of the wood.

As such, it has been decided that the exis ng muse-

character and quali es of the area and should the-

um building, must be demolished and replaced with

refore be adapted to the exis ing landcape and local

- The building must not be taller than 10 m mea-

a new construc on located in the northeastern cor-

cra s tradi on.

sured from the ground level.

- Window frames should be made in wood, alumni-

- The building must not be built with more than two

um, composite or a combina on of these.

ﬂoors. [Slagelse Kommune, 2016]

should not inﬂuence either the monument protec -

- It is allowed to integrate solar cells on a smaller

S

on line nor protected natural areas.

part of the roof surface - up to 20 %. These must

The excerts men oned only represent part of the

however be integrated into the roof surface and ap-

local plan, which includes far more direc ves that

pear to be conherent with the rest of the surface.

should all be considered in the design of the new

ner of the building site.

E
- The museum should conform to the landscape and

- The museum is expected to generate more visitors,
which increases the demand for more parking spaces and traﬃc management in connec on with this.

experience and knowledge center.
- The roof must be established as either a green
roof or a roof with black rooﬁng felt. Addi onally,

However, it must be taken into account that the local

- There should be a minimum of 1 parking space pr.

the roof should be either ﬂat or a shed roof with an

plan has been based partly on the winning project,

10 m2 ﬂoor area.

inclina on of max. 30 degrees.

why some direc ves are more relevant to this project than others, including direc ves regarding rela -

- The design must ensure accessibility for visitors

- Ven la on must not be visible from puplic roads
60

on to the landscape and sustainability.

Local plan area
Construc on ﬁeld
Future expanded construc on ﬁeld
Buildings for conserva on
Area designated for geothermal heat
Area designated for parking
Subregional border
Ill. 54: Site plan displaying content of the local plan
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Ill. 56: Func onal design criteria.
Natural movement towards the monument.

Ill. 57: Technical design criteria.
Meet the requirement of BR20. (See ”Energy Frame”

Ill. 58: Aesthe c design criteria.
Visual connec on to nature.

page 20)
Division of func ons in rela on to clima c condi ons, workﬂow and accessibility.

Visual connec on to the monument.
Comfortable indoor environment (See ”Space Programme” page 42 and Appendix pp. 142-145)

Separa on of private and public spaces.
Integra on of passive and ac ve energy strategies.
U lize roof space.

(See ”Indoor Environment” page 21)

Accomoda ons for varied number of visitors.
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Integra on of nordic materials and building prac ce.

V
The vision for the New Trelleborg Experience and
Knowledge Center is to create a building that relates
to the natural condi ons and history of the site while simultaneously crea ng its own iden ty.
As such, the vision is to create a design with regards
to the primary objec ves of the building, which are
to act as a gateway to the Trelleborg Monument, to
disseminate knowledge of Viking Age history, and
to oﬀer experiences that challenges the senses and
promote learning.
To obtain a coherenent expression and promote
sustainability, the building is addi onally developed
with considera on to the indoor climate condi ons
as well as overall energy requirement.
Thus, through careful integra on of passive and acve energy strategies with func onal and aesthe c
design principles, the building is set to form the framework of prehistoric reﬂec on and experiences as
well as everyday work.
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The following sec on present the thoughts that
have been made regarding the ﬁnal concepts of the
building.
This includes spirit of the place, placement of func ons, shape and integra on on the site.
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D
I
The shape of a building contributes to the way in
which it is experienced both internally and externally, and the basic geometry should as such not only
support the func on of the building but also relate
to its surrounding context. [DAC, No date]

G

L

Genesis Loci, or the spirit of the place is in the case
of Trelleborg, deeply rooted in the historic signiﬁcance of the site and since the Trelleborg Monument is considered to be one of the most important
Viking Age monuments in Denmark and thus part of
Danish cultural history, it is impera ve that the new
experience and knowledge centre relates to it and
Ill. 59:The landscape near Trelleborg.

supports the intrinsic atmosphere.
The site is located in a rela vely groomed yet natural

can be u lized as passive energy sources in terms

ledge og the Viking age and more speciﬁcally of the

se ng with few, low buildings, large open plains,

of natural ven la on, heat pumps and solar energy.

life a Trelleborg, but also act as a gateway to the monument, providing visitors with a be er understan-

naturally occurring streams, living windbreaks and
otherwise sporadic vegeta on.

C

ding of its history and importance.

When considering conceptual ideas for the new
Combined, this creates the se ng for a solemn, yet

building, it is important to bear in mind the quali es

As such, the building becomes a portal to the past, a

relaxed and recrea onal atmosphere.

of the site, the wishes of the compe

symbol of enlightenment, and a mediator of culture

on developers

and the actual func on of the building.

and nature.

tle shelter from the wind as well as good natural

The experience and knowledge centre at Trelleborg

A design proposal should therefore be a representa-

ligh ng condi ons, the natural condi ons of the site

should not only provide visitors with a basic know-

Addi onally, since the open plains provide only lit-
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on of these quali es to make itself valid.

PRIVATE FUNCTIONS
ͲKĸĐĞƐ

PUBLIC FUNCTIONS
Foyer / Outside

SEMI-PRIVATE FUNCTIONS

Ͳ&ŽǇĞƌ

Outside

ͲtŽƌŬƐŚŽƉͬŐĂƌĂŐĞ

Outside

ͲDĞĞƟŶŐƌŽŽŵ

Ͳ/ŶĨŽƌŵĂƟŽŶͬdŝĐŬĞƚƐĂůĞ

ͲZŽŽŵĨŽƌǀŽůƵŶƚĞĞƌƐͬĞĚƵĐĂƟŽŶ

Slagløse

Ͳ<ŝƚĐŚĞŶĞƩĞ

Ͳ^ŚŽƉ

ͲdŽŝůĞƚ

Outside

ͲtĂƌĚƌŽďĞ

ͲtĂƐƚĞƌŽŽŵ

Outside

ͲWĞƌƐŽŶĞůůĞƚŽŝůĞƚͬďĂƚŚ

WƵďůŝĐĨƵŶĐƟŽŶƐ

Ͳ^ƚŽƌĂŐĞƌŽŽŵƐ

ͲdŽŝůĞƚƐ
ͲĂĨĠ

Monument

ͲDƵůƟĨƵŶĐƟŽŶĂůĂƌĞĂ
ͲWĞƌŵĂŶĞŶƚͬdĞŵƉŽƌĂƌǇĞǆŚŝďŝƟŽŶĂƌĞĂ

Physical division
ͲWƌĞǀĞŶƚƚŚĞƐƉƌĞĂĚŽĨĮƌĞ
- Sound barrier
Ͳ&ƵŶĐƟŽŶƐƉůĂĐĞĚĂĐĐŽƌĚŝŶŐƚŽƌĞůĞǀĂŶƐŽŶƐŝƚĞ
- Access outside opening hours

Diagram 03: Division of program in rela on to access.

P

-

Thus, the design should primarily be based on the

As such, diagram 03 is used to display the division of

In general Nordic architecture is characterized as

spa al dimensions of its program as well as norma-

the room program based on public relevance as well

being site-speciﬁc. A structure that u lize natural

ve behvavior of its guest in order to stay true to its

as how the func ons may relate to the outdoors or

materials to obtain an authen c expression, and

func on.

to each other in between zones.

The building program may be divided into three

Finally, a physical split between func ons are argu-

categories: public func ons, private func ons and

mented in terms of prac cality.

which implement the changes of daylight and the
seasons in general to highlight aesthe c quali es.
These are all genuine characteris cs, but Nordic ar-

semi-private func ons, but although none of the

chiteture is not only about the sense of place. It is

func ons are dispensable in the opera on of the

also about people and how they interact with archi-

building, it may in some cases be op mal to physi-

tecture.

cally divide them.
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T

C
T
In architecture, aesthe c concep ons are combined

N

with prac cal and technical considera ons but to
create a truly integrated design that represent the
ﬁelds of both architecture and engineering, the design must remain considerate to both ﬁelds througL

hout the design process.
D

S
As such, the circle must also be considered in rela on to an engineering point of view.
These days, the circle is o en a subject for extensive cri cism as it is more complicated to successfully
execute in plans with perpendicular par
Ill. 60: The circle.

ons com-

pared to square or rectangular shaped buildings.

A circle has no orienta on, no beginning and no end.

However, despite not being complete, the circle is

However, in terms of energe c eﬃciency, the circle

As such, by nature it has a very strict, symmetrical

s ll seen as a singular unit, and this is one of the

is o en more eﬀec ve due to a minor surface area

geometry that is oriented towards its own centre

quali es which should be reﬂected in the new expe-

and thus heat transference.

and in me it has become a symbol of unity, perfec-

rience and knowledge centre.

on, inﬁnity and the ideal order.

Addi onally, in architecture with curved facades,
Addi onally, the shape creates a symbolic referen-

the orienta on width is automa cally greater and

So, what happens when the circle is broken?

ce to the strict circular geometry of the Trelleborg

the use of solar radia on and/or natural ven la on

By cu ng into the circle, it is possible to emphasi-

Monument, and by rota ng it to point directly tow-

is as such easier to control through strategically pla-

ze depth and add a sense of direc on. Something

ards the monument, the rela on between the two

ced openings in the façade. [Garcia, 2014]

which is only emphasized by the otherwise so , in-

is emphasized and the func on as a gateway is con-

trovert and direc onless curves.

s tuted.
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Ill. 61: Connec ng places.

A
Ill. 62: The connec on becomes a journey.

Ill. 63: The building emphasizes the connec on.

C

T

C

The new experience and knowledge center is set to

To create a natural transi on between the arrival

A circle is created around the loop to emphasize its

cons tute a portal to the site that connects spaces

and the Monument, a loop is formed, thus crea ng

organic shape and allow a display of unity and depth

and emphasizes the trip to the Trelleborg monu-

a seamless journey that may also be interpreted as a

in the building volume.

ment.

journey of knowledge.
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Tude Å

Burial ground

Bridge

Vårby Å

Ill. 64: Graphic illustra on of Trelleborg.
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G
In the northwest corner of the building site there is
a slight, natural slope in the terrain that leads down
to the ﬁeld on which the annual Viking Age Fes val
is being held.
From this point, direct views are created to various
outdoor museum ac vi es and a close connec on is
maintained to the ac vity site, Slagløse. This leaves
space to design a large area for arrival, while maintaining a natural transi on to the experience and
knowledge centre.
Based upon these arguments, the new building
structure has been given a loca on (see ill. xx), but
rather than placing the building on top of the slope,

Ill. 65: In connec on with the building, a terraced outdoor area, which follow the downward slope, is installed.

it has instead been integrated into it, thus embracing the natural se ngs and u lizing the given pos-

“No house should ever be on a hill or on

sibili es.

anything. It should be of the hill. Belonging to it. Hill and house should live together each the happier of the other.”
Frank Lloyd Wright

Ill. 66: The building volume is integrated into the sloping hill, thus casusing the building to gradually open up towards the monument.
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F

C

E
The new experience and knowledge center is integrated into the sloping landscape, which creates the
illus on that the building emerges from the landscape. Simultaneously this also creates a natural opening towards the monument.
Ill. 67: Emerging from the landscape.

C
A green roof with wild grass and herbs is installed
to emphasize the buildings aﬃlia on with the site.
Addi onally, this is u lized as a passive energy strategy that is to contribute to the reduc on of the
energy requirement.
Ill. 68: Crea ng a green roof.

C

T

The slope of the site is used to create a natural transi on to the roof of the building from which visitors
are given a scenic view to the monument and its surroundings.
Ill. 69: Shape and loca on.
72

L
In the middle of the building, an open atrium is created to allow natural daylight into the otherwise deep
building volume.

Ill. 70: Le ng in natural daylight.

C
The atrium creates good condi ons for the integra on of double-sided natural ven la on.

Ill. 71: Crea ng the condi ons for natural ven la on.
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The following passage is cons tuted by a presentaon of aesthe c and technical aspects respec vely,
but also a presenta on of how the two are considered and integrated into the new experience and
knowledge center.
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The experience and knowledge centre rises
from the landscape North of the ac vity site,

A

Slagløse, thus providing access and great vie-

S

ws to both the monument as well as the scenic
landscape.
Also, the loca on provides a natural space
for arrival Southeast of the building, which is
bounded by wild vegeta on that creates a natural transisi on to the building and surrounding context.

A
P

S

Ill. 72: Masterplan

77
7

Trelleborg New Experience and Knowledge Center, is integrated into the scenic environent near the Trelleborg Monument,
using a so , circular shape and natural,
Nordic materials that create a modern,
yet respec ul expression.

78

Ill. 73: Trelleborg New Experience and Knowledge Center seen from the monument.
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P

The building’s plan design is based upon a wide ran-

view to the monument from the outdoor terrace.

against the hillside to exploit its cooling proper es.

ge of design criteria presented by the compe

on

It lies as a natural extension of the foyer by which it

Simultaneously the hall, from which the entry point

developers and redeﬁned in order to ﬁt with the

is ensured that the visitor is made aware of its loca-

is, func ons as a buﬀer and res ng zone, that pre-

master project’s focus areas and issues in rela on to

on both upon arrival and when leaving to explore

vents the exhibi ons from being directly exposed to

both architecture and engineering.

the monument.

the outdoor climate condi ons.

As such, the func ons of the building are oriented

In the same space, a mul func onal area meant for

Since mechanical ven la on is required when dea-

around a loop that emphasizes the movement lea-

lectures and other gatherings is placed, thus making

ling with exhibi on artefacts, natural ven la on is

ding visitors from the arrival area to the monument.

it possible to use the areas either independently of

not needed and window openings are therefore not

each other or combined as one big space.

necessary

The foyer cons tutes the heart of the building which

O

V

all visitors must pass through upon arrival and when

The oﬃces are located towards northwest in order

Areas for volunteers and educa onal purposes are

exi ng the building.

to avoid direct glare and excessive overhea ng from

located towards south to ensure quick access to the

solar rays during workhours.

ac vity site, Slagløse.

drawn towards the foyer, which faces a large open

This area, which includes workspaces for ten people,

In rela on to these quarters, a workshop, storage fa-

atrium, thus ensuring that the natural daylight rea-

a mee ng room that may contain up to 14 people,

cili es and a garage for larger agricultural machine-

ches the center of the building.

toilet and bathing facili es, and a kitchene e with

ry has furthermore been integrated without direct

adjoining dining area is accessed either from the

access to the remaining part of the building as it is

From here, each user may ﬁnd passage to the fun-

staﬀ entrance or from the foyer, thus making it pos-

hereby made possible to install a wall func oning as

c ons which they seek whether they are visitors or

sible for the permanent staﬀ to mingle with visitors

a sound barrier between the two parts - thus avoi-

permanent staﬀ.

and make the building audience more diverse.

ding noise from the workshop and garage to reach

F

/H
/

Upon entering the building, the visitor is naturally

the public spaces.

E
C

/M

The café is located towards Southwest with a direct

The exhibi on is the only large space which do not
require daylight, and this has thus been placed up
80

Ill. 74: Furnitured Plan Drawing. NIS.
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The area statement indicates the given gross area,
as have been es mated necessary to fulﬁll the re-

Welcome zone (zone 1)

Desired Gross Area (m2) Actual Gross Area (m2)

Foyer

100

160

Informa on / cket oﬃce / shop

70

85

Café (including pantry kitchen)

235

240

design.

Wardrobe

50

85

As seen, the actual gross area surpasses the desired

Toilets

50

60

area with a total of 1.070 m2, which in compe

Mul func onal lecture area / scene /teaching area

80

90

Subsum

585

720

Oﬃces

110

90

Mee ng room (including separate kitchene e)

40

30

Storage

100

150

Personelle toilet / Bath and changing room

40

40

Workshop

70

65

Room for volunteers / educa on

60

65

Waste room

20

25

Subsum

440

465

quirements of each room. This was provided by the
compe

on developers.

Next to it, is the actual gross area of the proposed

ons

may be reason for disqualiﬁca on.
However, the addi onal space is primarily caused by
the loop-shaped hall, which is deemed fundamental
for the concept of the design.
Another reason for the added space is the integra on of an independent garage, which is meant as an
extension of the workshop where project requiring
much ven la on may be processed.
Finally to fully embrace the circular geometry, it is
some mes necessary to embrace rounded areas despite them not being necessary to fulﬁll the spa al

Behind the scenes (zone 1)

requirements.

82

Desired Gross Area (m2)

Actual Gross Area (m2)

Exhibi on area (incl. UV niches and break areas)

650

680

Subsum

650

680

Temp. exhibi on (incl. UV niches and break areas)

50

65

Subsum

50

65

1.725

1.930

280

1070

2.005

3.000

Permanent Exhibi on (zone 2)

Temporary Exhibi on (zone 2)

Gross Area 1
Total

Gross Area 2
Addi on
Total

* Areas such as equipment rooms, stairwells and
hallways, which are not scheduled, have been included in the total gross area m2.

Diagram 04: Area statement.
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Ill. 76: Placement of visualiza on view.
Upon entering the foyer, the visitor is naturally lead
towards the informa on desk due to the large open
atrium that lights up the area.
From here merchandise or ckets to the temporary
exhibi on may be purchased, and access is obtained
to the adjoining func ons.

85
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E

86

Ill. 77: Eleva on South.

Ill. 78: Eleva on West.
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Ill. 79: Visualiza on of the Volounteer area.
88
8
8

V

/

Ill. 80: Placement of visualiza on view.
The volunteer / educa on area is located with direct
connec on to the ac vity site, Slagløse.
Thus, it is possible for volunteers to quickly gain access and pupils on school trips have good views to
the ac vity site which they are to engage in.
The seemingly secluded loca on furthermore contribute to create a more relaxed atmosphere, which
is what Slagløse is known by.

89
89

S

R

Sections

90

Ill. 81: Sec on B through exhibi on area and café.

Ill. 82: Sec on A through workshop, foyer and oﬃce area.
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M

In accordance with the demands of the compe

-

on developers, the new experience and knowledge
center is executed in materials that emphasize the
buildings connec on to the natural surroundings.
Based on the principles of Nordic architecture, the
building is thus executed in a light-colored concrete
Ill. 84: Troldtekt.

which has a smooth, grey ﬁnish that resembles the
aesthe cs of natural stone, and in European oak
which compliments the cool grey surface by providing it with a warm glow that in me will become
less dis nguished as the pa na becomes paler.
In terms of durability, the materials are both known
for having a long lifespan as e.g. European Oak is a

Ill. 83: Inspira on for use of natural materials.

type of hardwood that may last between 15 to 25
years depending on the clima c condi ons on site

To prevent this, sound barriers have been added

and degree of maintenance, whereas concrete may

to some of the internal walls in rooms that are fre-

last for several genera ons, has great structural and

quently in use, oak is implemented as lamellas in the

thermal mass proper es and is highly recyclable.

ceiling to sha er sound and the ceiling is furthermo-

Ill. 85: Oak - New and with pa na.

re covered by acous c Troldtekt plates that are used
However, while concrete has many advantages that

to absorb incoming sound waves. This in order, to

also include acous c performance in terms of redu-

create a good acous c indoor environment.

cing airborne noise transmission, providing separaon of sound between rooms, and reducing noise

As such, each material is chosen based on its inhe-

from exterior sources, exposed concrete may heigh-

rent proper es and aesthe c expression when com-

ten impact sound, and thus create a bad acous cs.

bined.

Ill. 86: Light Concrete.
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D

The following details including roof, wall, window
and founda on have been dra ed in accordance
with Danish standards in order to create a building
that is able to meet the requirements of the Building
Regula on of 2020.
This includes integra ng various passive design strategies of which one is to create a well insulated building envelope.
To ensure this is the case, ROCKWOOL Energy Design has been used to develop various designs and
ensure that these achieve a suﬃcient R-value.
The ﬁnal R-values are as follows:
- Roof: 0,06 W/(m2k)
- Wall: 0,09 W/(m2k)
- Founda on: 0,08 W/(m2k)
(See appendix xx)

Ill. 87: Construc on details.
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S
B 15
In the design criteria, it is stated that the experience
and knowledge center should meet the energy re-

<ĞǇŶƵŵďĞƌƐ͕ŬtŚͬŵǇĞĂƌ
ZĞŶŽǀĂƟŽŶĐůĂƐƐϮ
tŝƚŚŽƵƚƐƵƉƉůĞŵĞŶƚ ^ƵƉƉůĞŵĞŶƚĨŽƌƐƉĞĐŝĂůĐŽŶĚŝƟŽŶƐdŽƚĂůĞŶĞƌŐǇĨƌĂŵĞ
136,1
0,0
136,1
dŽƚĂůĞŶĞƌŐǇƌĞƋƵŝƌĞŵĞŶƚ
37,8

quirements of the building regula on 2020.

ZĞŶŽǀĂƟŽŶĐůĂƐƐϭ

To document the energy produc on and consump-

tŝƚŚŽƵƚƐƵƉƉůĞŵĞŶƚ ^ƵƉƉůĞŵĞŶƚĨŽƌƐƉĞĐŝĂůĐŽŶĚŝƟŽŶƐdŽƚĂůĞŶĞƌŐǇĨƌĂŵĞ
71,8
0,0
71,8
37,8
dŽƚĂůĞŶĞƌŐǇƌĞƋƵŝƌĞŵĞŶƚ

on in the new building, the calcula on program,
Be15 has been used, thus also allowing the design to
develop with regards to fulﬁlling the energy frame.
As the indoor climate in exhibi on areas in terms of

ŶĞƌŐǇĨƌĂŵĞZϮϬϭϱ
tŝƚŚŽƵƚƐƵƉƉůĞŵĞŶƚ ^ƵƉƉůĞŵĞŶƚĨŽƌƐƉĞĐŝĂůĐŽŶĚŝƟŽŶƐdŽƚĂůĞŶĞƌŐǇĨƌĂŵĞ
41,3
0,0
41,3
37,6
dŽƚĂůĞŶĞƌŐǇƌĞƋƵŝƌĞŵĞŶƚ

air quality, light etc. varies greatly depending on the

ŶĞƌŐǇĨƌĂŵĞƵŝůĚŝŶŐƐϮϬϮϬ
tŝƚŚŽƵƚƐƵƉƉůĞŵĞŶƚ ^ƵƉƉůĞŵĞŶƚĨŽƌƐƉĞĐŝĂůĐŽŶĚŝƟŽŶƐdŽƚĂůĞŶĞƌŐǇĨƌĂŵĞ
Ϯϱ͕Ϭ 

Ϭ͕Ϭ
Ϯϱ͕Ϭ
dŽƚĂůĞŶĞƌŐǇƌĞƋƵŝƌĞŵĞŶƚ
Ϯϰ͕ϯ

displayed items, specialists are o en assigned to design the exhibi on as this requires speciﬁed knowledge regarding light intensity, ven la on require-

Ill. 88: Key numbers from the Be15 calcula on.

ments, atmosphere, strategic placement etc.
For this reason, the calcula ons regarding the exhi-

To achieve these goals, it is important to consider

roughout the year and it is obvious that while the

bi on areas should only be considered as being an

building orienta on, size and orienta on of ope-

integrated solar cells, are most eﬃcient during the

es mate and thus a certain margin of error must

nings in the facade, and density of the climate

summer, the energy consump on is larger during

screen, roof and ﬂoors, as these severely impact the

the winter due to the increased need for ar ﬁcial

heat loss and gain.

ligh ng as well as the need for mechanical ven la -

also be recognized.

on to obtain a sa sfactory indoor climate.

Building structures containing func ons such as ofﬁces, schools and cultural ins tu ons are conside-

Due to the shi ing climate condi ons in Denmark,

red to be a 2020 building if the energy requirement

it is important to design a building, which accom-

Be15 uses primary energy factors when calcula ng

does not exceed 25 kWh/m in supplied energy for

modates the energy and hea ng demands both

the energy requirement and, these factors are each

hea ng, ven la on, domes c hot water, cooling and

during the summer and winter period. Illustra on

mul plied with their respec ve consump on form.

ligh ng.

93 displays the el consump on vs. produc on th-
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Energy consumption
Excess temperature
in rooms; 0,00; 0%
Domestic hot
water; 7,50; 14%

BK20
Domestic hot
water; 4,50;
7%

Room heating; 4,50;
8%
Cooling; 0,00; 0%

Excess
temperature in
rooms; 0,00; 0%

Room heating;
2,70; 4%
Cooling; 0,00; 0%

Lighting; 11,10;
18%
El. for service of
buildings; 24,80;
45%

Lighting; 18,50;
33%

El. for service of
buildings; 44,64;
71%

Ill. 89: Energy consump on in percentage.

Ill. 90: Energy consump on in percentage for BK20.

District hea ng has a factor of 0,6, whereas electri-

The same applies to the form of ven la on, which in

As men oned, the calcula on is however only an

city has a factor of 1,8, thus making this the most

exhibi ons rely solely on mechanical ven la on in

es mate, and it must thus be expected that the buil-

expensive form of energy.

order to avoid ﬂuctua ons in temperature, rela ve

ding might have a higher energy requirement.

humidity etc.
For this reason it has also been tested whether it

This is not very advantageous when making calculaons for non-residen al buildings, as ligh ng must

To lower the need for purchased energy, solar cells

is possible to lower the total energy requirement

be included in the energy frame, and since exhibi -

have been installed on the roof in accordance with

further with the integra on of more solar cells, whi-

ons are o en ﬁlled with atmospheric ligh ng ﬁxtu-

the local plan for the area, and with further integra-

le s ll keeping the amount of solar cells below the

res the required energy for this feature alone has a

on of geothermal heat West of the building, the

large impact on the total energy requirement. (see

building has been included in the building class of

ill. 89)

2020.
95

allowed 20 % of the roof area - This it is.

Energy consumption

kWh/m2

9,00
8,00

Equipment
Other lighting

7,00
6,00
5,00

Domestic hot water
El. for service of buildings

4,00
3,00
2,00

Lighting
Cooling
Room heating

1,00
0,00

Excess temperature in rooms
Jan

Feb

Mar

2

kWh/m
Excess temperature in rooms
Room heating
Cooling
Lighting
El. for service of buildings
Domestic hot water
Other lighting
Equipment

Apr

Jan
0,00
1,10
0,00
1,80
2,50
0,60
0,60
1,50

May

Feb
0,00
1,00
0,00
1,50
2,00
0,60
0,50
1,30

Jun

Mar
0,00
1,10
0,00
1,50
2,00
0,60
0,60
1,50

Jul

Apr
0,00
0,00
0,00
1,40
1,80
0,60
0,60
1,40

Aug

May
0,00
0,00
0,00
1,40
1,90
0,60
0,60
1,50

Jun
0,00
0,00
0,00
1,40
1,90
0,60
0,60
1,40

Sep

Oct

Nov

Jul
0,00
0,00
0,00
1,40
2,00
0,60
0,60
1,50

Aug
0,00
0,00
0,00
1,40
2,00
0,60
0,60
1,50

Sep
0,00
0,00
0,00
1,40
1,90
0,60
0,60
1,40

Dec

Oct
0,00
0,00
0,00
1,60
2,10
0,60
0,60
1,50

Nov
0,00
0,40
0,00
1,70
2,30
0,60
0,60
1,40

Dec
0,00
1,10
0,00
1,90
2,50
0,60
0,60
1,50

Year
0,00
4,50
0,00
18,50
24,80
7,50
6,90
17,10

Ill. 91: Energy consump on.
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0,29

Jun

Mar
1,10
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4,15
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0,18
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0,00
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0,00
0,60
1,36
4,28
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0,00
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4,20
0,17
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0,00
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0,70
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From pipes and water container
Internal supplement
Incident solar radiation

Nov
0,40
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0,30
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0,27
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1,10
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0,18
4,77
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0,29

Year
4,50
7,50
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52,25
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0,19

Ill. 92: Hea ng demand vs. Hea ng supply.
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El production vs. el consumption
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0,00
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0,60
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0,60
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0,00
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24,80
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Ill. 93: El. produc on vs. El. consump on.

Energy Frame: El production vs. el consumption
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Ill. 94: EnergyIll.
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To achieve a good indoor environment, it is important to consider the air quality as this describes the
degree of pollu on in a room.
Bsim is a simula on program developed by the state building research ins tute, which in this case has
been used to evaluate the quality of the indoor climate in the oﬃce space.
In rela on to this, the ven la on strategy has
furthermore been considered.
Ideally, the indoor climate requirements could be
covered by natural ven la on, but since natural
Ill. 95: Oﬃce space.

ven la on during the hea ng season, o en causes
large ﬂucta ons in temperature that thus creates
discomfort among users, hybrid ven la on has been
implemented instead.

The limits have been deﬁned by the building regula-

grees celcius for more than 25.

on which furthermore divide buildings into classes
in rela on to the indoor climate requirements.

As seen by the result (see ill. xx-xx) these requirements are nicely met with no problem in terms of

This involves using mechanical ven la on during the
hea ng season, by which ﬂucta ons are avoided,

The Experience and Knowledge center aims towards

both overhea ng and pollu on.

and instead relying on natural ven la on during the

building class II which prescribes that the level of

This is expected to be due to the ven la on strategy,

summer to the extent possible. Should the tempe-

CO2 must not surpass the outdoor climate with abo-

that automa cally is regulated, if the natural ven la-

ratures or level of pollu on in terms of CO2 however

ve 500 ppm, thus reaching a total of 850 ppm.

ly this solu on is more energy eﬀecient compared

surpass the speciﬁed limits, the mechanical ven laon will turn on un l a sa sfactory climate has once
again been obtained.

on does not provide enough air, and simultaneous-

Addi onally, the temperature is not to reach 26 de-

to a case in which only the mechanical ven la on

grees celcius for more than 100 hours and 27 de-

is ac ve.
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Ill. 96: Temperature

Ill. 97: Pollu on in PPM

Ill. 98:Building Category (PPM).

Ill. 99: Building Category (Degrees Celcius).
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The quality of the indoor climate is greatly aﬀected
by both the macro and micro-climate on site, and
the building has thus been designed with consideraon to the current condi ons as well as the wishes
of the compe

on developer.

However, while striving for a high daylight factor in
most rooms, some degree of compromise has been
made, to keep the indoor temperature at a durable
level, that does not require a high energy consumpon to mechanically lower the temperature.
As such, tall, singular window openings have been
integrated to allow daylight into the building as well
as to create a visible connec on to the surrounding
context throughout the building - this, with the exceptance of both exhibi on spaces which are designed as black-boxes due to conserva on purposes.
As such, in terms of daylight factor, it is seen that the
daylight factor is kept rela vely high in the Western
/ Norhtwestern part of the building, which is where
the oﬃces and café are located, while the daylight
factor is lower in the workshop / voluntary spaces.
This is considered to be acceptable, as the la er are
only in use for shorter periods of me.

Ill. 101: Daylight Factor - June 21.
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Ill. 102: Oﬃce space. December 21st at 12:00.

Ill. 103: Oﬃce space. March 21st at 12:00.

Ill. 104: Oﬃce space. June 21st at 12:00.

Ill. 105: Café area. December 21st at 12:00.

Ill. 106: Café area. March 21st at 12:00.

Ill. 107: Café area. June 21st at 12:00.

Ill. 108: Foyer. December 21st at 12:00.

Ill. 109: Foyer. March 21st at 12:00.

Ill. 110: Foyer. June 21st at 12:00.

101

D

P

__________________________________
I
I
R
P
F
F
W
S
S
S

102

D

P

__________________________________
The following chapter is set to display the complex
nature of the integrated design process by introducing the processed parameters and illustrate their
impact on the design from beginning to end.
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The following sec on sets out to display an overview

while also avoiding extraordinary safety precau ons

of the thoughts and itera ons that have contributed

which must be made whenever the collec ons are

to the emergence of the ﬁnal design.

not located in the ground ﬂoor. [Lord, Barry et al.
2012]

As the project is par ally based on an exis ng compe

on program, it has been important to, to the

Also, the large exhibi on spaces o en require the

extent possible, meet the oﬃcial demands that have

building to cons tute a rather compact volume that

been made in terms of size, atmosphere and loca-

makes it possible to obtain a speciﬁc temperature

on of each room but also the rela ons to internal

and rela ve humidity without requiring too much

and external func ons.

energy due to external climate factors such as solar
rays.

To ensure that the new experience and knowledge
center is an example of integrated design solu ons,

It is due to these factors that the building shapes

each design itera on has addi onally been evalua-

have been kept rather simple and compact in the

ted in rela on to the analysis of the site regarding

ini a ng designs, but also due to the wanted rela -

topography, geology (see appendix xx) and clima c

on that should be created to the surrounding nature

condi ons, as these have great impact on the ener-

and monument.

gy requirements and indoor climate.
The building site is located in a natural se ng, and
As such, the design process was ini ated with a wide

being an experience and knowledge center for Vi-

study of shapes, in terms of aesthe c and technical

king age collec ons and ac vi es, the building

possibili es, as well as their rela on to the terrain

should seek to compliment the monument rather
than surpassing it by being too no ceable in the

Since the museum is of a smaller scale and the avai-

landscape

lable space is rather large, it makes sense to exploit
the space and create a building that gathers all acvi es on one ﬂoor. Thus, easing transporta on,
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Ill. 111 : Top view.

Ill. 112: Front view.

To inves gate the poten al of integra ng Viking Age

into a square building which is s ll clearly deﬁned by

and compact building volume, in which skylights will

symbols into the building design, various shapes

the spokes on the side of the building.

have to be integrated, if the sun is to reach the mid-

have been tested to see whether they might hold
poten al in terms of shape.

dle of it.
Due to the square shape, the building holds great
poten al in terms of room layout, and it will further-

Another possibility is to place the exhibi on area in

The sun wheel, which is a classic Viking age symbol

more be easy to create a climate screen that ensures

this part of the building, as these spaces are to be

is known by the circular shape which is divided into

only li le transmission loss.

designed as black boxes that do not require daylight.

four equal pieces symbolizing the four seasons by
two spokes.

However, to create enough space for the building to
accommodate all func ons, the building will have to

In the above drawings, this has been reinterpreted

be at least 45m x 45m, thus crea ng a very deep
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Ill. 113: Top View

Ill. 114: Side view - Emerging from the landscape.

One of the most treasured artefacts of the present

Addi onally, the building has been integrated into

given that the windows follow the height of the buil-

Trelleborg Museum is a Viking shield which is es -

a slightly rising hill, to make the building seemingly

ding.

mated to be from the same period as the Trelleborg

emerge from the hill, rather than to be on top of it.

monument itself.

However, in terms of the thermal indoor climate,
To enhance the feeling of direc on, the shield has

the rise may not be op mal as more energy is requi-

The shield has slowly been degraded over the years

furthermore been lted up towards the monument,

red to circulate the air.

and is as such characterized by this aesthe cally,

thus crea ng an inside space that gradually opens

which is also reﬂected in the illustra on above.

up towards the landscape.

The drawing (see ill. xx) displays a circular building

This no on furthermore has the poten al of increa-

shape which appears from beneath the” shield”.

sing the amount of sunlight that enters the building,
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The Viking symbol, Valknut, which is characterized
by its three joined triangles, thus cons tu ng a prisma c shape, has also been evaluated. (See ill. xx-xx)
However, the many triangles provide a rather large
surface area compared to the actual size of the building, and it is thus assumed that the heat transmission loss will be signiﬁcant.
Ill. 115: Rectangular building shape (top view).

Ill. 116: Rectangular building shape (Perspec ve).

Ill. 117: Rectangular building shape (top view).

Ill. 118: Rectangular building shape (Perspec ve).

Ill. 119 Rectangular building shape (top view).

Ill. 120: Rectangular building shape (Perspec ve).

An itera on of the circular building was the implementa on of an exterior passage that goes right through the building, thus crea ng a straight passage
to the monument.
This division addi onally makes it possible to allow
sunlight further into the building while also crea ng
a noise and ﬁre barrier through separa on.

In terms of layout, the rectangular shape inhabits
many of the same possibili es as the square, and
while it is possible to orient the building in such a
way that many of the func ons directly face the monument (see ill. xx), the energy requirement might
rise, as the exhibi on cannot avoid facing at least
one of the climate screens.
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As it is required that the new building creates strong
rela ons to the surrounding context including the
monument, the ac vity village, Slagløse, the replica
long house, and the entrance road to the site, the
loca on of the building is very important.
Examining the site and topography, it is discovered
that in the northern part, the site is characterized
by a slope that descends towards west, whereas the
part in which the current museum lies is ﬂa er.
This creates diﬀerent possibili es of integra ng the
building with the context.

Ill. 121: Building located on top of the landscape.

The illustra ons xx and xx are examples of this and it
is seen, that the building which seemingly emerges
from the landscape, has a much subtler character.
In terms of energy requirement, this solu on addionally o en proves to be more sustainable, as the
building is kept cool during the summer, thus avoiding less use of mechanical energy.
However, this is only possible, as the exhibi on does
not require natural daylight to enter and therefore
may be placed here.
Ill. 122: Building emerging from the landscape.
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By leveling the building with the ground, it is furthermore possible for visitors to gain access to the roof,
by which this may be turned into ac ve square meters that can be used as viewpoints to the monument and the surrounding context.

B

The illustra ons xx and xx displays the two loca ons
P

that have been taken into considera on. In either
case it is important that the building volume is oriented towards the monument to emphasize the
rela on between the two, but simultaneously the
building must also take into considera on the arrival
to the building as well as the rela on to the ac viB

ty site, which should be a natural extension of the
P

experience and knowledge center.
As such, the illustra ons display diﬀerent rela ons
to the surrounding ac vi es, that both hold poten al in terms of connec on.
Placing the building in the northern part of the site
it is possible to stage the environment in such a way
that the view from the building is not marred by cars
passing by, which would be the case if the building is
placed towards south.

Ill. 123: Located in the northern part of the site.
109

Ill. 124: Located towards southern part of the site.

Ill. 125: Rect. building with slope.

Ill. 126: Rectangular. building.

Ill. 127: Square building.

Ill. 128: Circular building.

Ill. 129: Located towards north.

Ill. 130: Located towards north.

Ill. 131: Located towards north.

Ill. 132: Located towards north.

Ill. 133: Located towards south.

Ill. 134: Located towards south.

Ill. 135: Located towards south.

Ill. 136: Located towards south.
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In the illustra ons xx-xx, diﬀerent shapes are matched with the masterplan to get an idea of how they
ﬁt together, and the shapes are addi onally placed
in respec vely the northern and southern part of
the site, to give an overview of, which migth be the
be er solu on.
By orien ng the building volumes rela ve to the
monument, it is possible to create a more obvious
connec on, which is especially important when considering the square and rectangular building shapes,
and it is seen that especially the rectangular shapes
provide aesthe cally pleasing connec ons, whereas
the circular shape seems more independent due to
its direc onless appearance.
Simultaneously, the circular building does however
seem to assimilate the shape of the monument, by
which the two become unconsciously linked - something which cannot be ignored.
To further explore the possibili es and weaknesses
of the designs, itera ons have therefore been made
and the shapes have been tested in terms of plan
design.
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In general, most museum structures are made using

W

straight lines, as these are o en easier to work with
V

in terms of exhibi on layout, storage facili es and
other func ons.
As such, when planning the ﬂoor layout, many con-

C

W

P

sidera ons have to be made as each func on has
various requirements in terms of prac cal as well

M

S
I

as logical connec ons between rooms and outside
ac vi es, environmental requirements in terms of
daylight and temperature, and ﬁnally the division

L

/
T

O

F

W

between public, semi-public and private spaces.

T
E

T

Ill. 137: Plan design 1 redrawn in Illustrator.

Many of these requirements have been listed in the
compe

.
.

M

on program, but placing the func ons ac-

V

cordingly has proven to be very tricky.
L

W

O

S

In the ini a ng phase of the plan design, pieces of
paper that have the measures to obtain the exact
area of the func ons in scale 1:200, have been cut
C

out and placed in lightly considered pa erns in or-

I

der to catalyze the crea ve process.

/

These designs have then been analyzed to ﬁnd the
ones that were most valid in terms of fulﬁlling the

P

T

T

W

F

T
E

.
.

before-men oned requirements (see ill. xx and xx),
and some have been further processed to see if they

Ill. 138: Plan design 2 redrawn in Illustrator.
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could ﬁt with the exterior designs from the preceding design phase.
When designing the plan layout, various techniques have been used and combined in order to get an
idea of not only the func onal room division in 2D
but also the spa al opportuni es in 3D.
For this reason, the plans have ﬁrst been drawn in
2D (Hand drawn sketches, AutoCAD), before quickly transferring them to 3D modelling so ware,
(SketchUp), in order to understand the spa al opportuni es and/or weaknesses.

Ill. 139: Placing the Foyer / heart of the building.

Ill. 140: Plan layout.

Ill. 141: Placing the Foyer / heart of the building.

Ill. 142: Plan layout.

Examples of this prac ce is seen in ill. xx- xx, in which
placement of the func ons have been thoroughly
processed.
The two illustra ons xx and xx illustrate the entrance
point of the building, around which the other funcons have been placed accordingly with considera on to both climate, connec ons etc.
However, in both layouts, the placement of func ons seems somewhat forced due to the orthogonal
divisions in a circular shape, thus raising the ques on whether the shape should be circular at all.
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Ill. 143: The passage - Visualiza on.

Ill. 144: Daylight - Flat roof - Dec. 21.

Ill. 145: Daylight - Sloped roof - Dec. 21.

Ill. 146: The passage - daylight factor with ﬂat roof.

Ill. 147: Daylight - Flat roof - Mar. 21.

Ill. 148: Daylight - Sloped roof - Mar. 21.

Ill. 149: The passage - daylight factor for sloped roof

Ill. 150: Daylight - Flat roof - Jun. 21.

Ill. 151: Daylight - Sloped roof - Jun. 21.
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Illustra on xx and xx does process the orthogonal
lines be er, as the passage straight through the building volume contributes to making these a part of
the design, but s ll it is found that if the building
volume is to be big enough for the exhibi on to be
placed in the middle and have other func ons located around it, a signiﬁcant part of the building will
become excess space that has no use. Once again
ques oning the validity of the circle.
However, the division of the func ons with the volunteer space and workshop area separated into
their own space, might prove to be a good idea as
a sound and ﬁre barrier may then be constructed.

Ill. 152: Placing the Foyer / heart of the building.

Ill. 153: Plan Drawing of the loop.

Ill. 154: The plan in 3D.

Ill. 155: The building with roof.

Thus providing addi onal protec on of the artefacts
in the exhibi on.
With the crea on of several design that all seemed
to lack something, considera ons were made in
terms of the actual func ons of the building and
what would create a nice experience for the users something which might be an experience.
With this, a loop shape was created, which meant to
guide the visitors from one point to another, providing them with knowledge and experiences as they
went.
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Ill. 163: Treated oak to darken the color.

Ill. xx: Side view - Emerging from the landscape.

Ill. 164: Natural oak and black bricks.

Ill. 165: Natural oak and concrete.
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Ill. 166: Treated oak to darken the color.

Ill. 167: Natural oak and black bricks.

Ill. 168: Natural oak and concrete.

When considering the aesthe cs of the new buil-

These materials have therefore been tested in com-

the wood from coming into contact with the damp

ding, it has been important to use materials that are

bina on with one another and in diﬀerent colors in

ground while simultaneously making the building

known for their durability in order to create a buil-

order to see the eﬀect of this.

seem lighter in the top part, due to the darker color

ding that may last for a long me without being in
need of too much maintenance.

in the lower part of the building.
Basically, the facades are kept rela vely simple with
windows that do not provide much life, however by

As the materials are furthermore required to reﬂect

mixing the materials, an extra dimension is added

the nature in which they are to be located, materials

which makes the facades more intriguing.

that are considered to reﬂect the Nordic tradi on
have been chosen. This includes oak, concrete and

An example of this is the example xx, which divides

glass.

the facades horizontally, thus completely preven ng
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Ill. 169: Window placement - Outermost in the window sec on.

Ill. 170: Window placement - Middle of the window sec on.

Ill. 171: Window placement - Innermost in the window sec on.
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Ill. 172: Window placed in the outermost part of the window - not desirable.

Ill. 173: Window slightly withdrawn from the outermost part - desirable.

As the building envelope, in me has had to achieve

ced in respec vely the outer, middle and inner part

be er insula ng proper es to prevent heat trans-

of the window.

mission, the walls have go en propor onally thicker.

clude or exclude the available space.
In the ﬁnal design it has thus been decided to make

These placements do each aﬀect the line loss diﬀe-

the windows slightly withdrawn from the outermost

While this is an advantage in terms of energy eﬃ-

rently as well as the indoor climate, as the window

part of the window, thus limi ng the line loss while

ciency and indoor climate, if ven lated correctly,

placed in the outermost part of the window has gre-

also including the area in front in the building volu-

the thick walls do however make it more diﬃcult to

ater poten al of u lizing the solar rays for passive

me.

create light designs in which the sun can gain easy

solar hea ng.

access.
Addi onally, the internal space will be aﬀected by
In the illustra ons xx-xx the windows have been pla-

the loca on of the window, as the window either in119
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As men oned and demonstrated, energy eﬃcient

From soil to green roofs

design solu ons have been considered throughout
the design process, and the division into phases is as
such only a way to simplify an otherwise complicated and intertwined design process.

Humus-bearing
soil layer

Growth layer
System substrate

In the design process, mul ple tools have thus been

Filter layer

involved to secure the status as an integrated design

Drain layer

Disintegrated
soil layer

project that combines the ﬁelds of both architecture

Protection layer

and engineering.

Roof construction

When planning the layout for the building, each
Bedrock

decision has as such been based on design criteria
from the developers as well as knowledge obtained
regarding indoor climate condi ons

Ill. 174: Detail of green roof components.

By integra ng various passive design strategies from

G

R

an early point in the design process and analyses

As is apparent from the exterior shape design phase,

be used to create viewpoint from which the Trelle-

changes in respec vely, Velux Daylight Visualizer,

working with a green roof has been considered al-

borg Monument and the historic surroundings can

Be15 and Bsim, it has been possible to create a de-

ready in the early stages of the design process.

be observed.

ding regula on 2020 - however with the integra on

Depending on whether the roof should be walked

In general, the implementa on of a green roof, re-

of ac ve energy strategies too.

upon, the nature of the vegeta on changes and so

gardless of shape, has many advantages, as it aids in

does the architectural possibili es.

lowering the temperature of the roof surface during

to the experience and knowledge center, as it can

sign that meets the energy requirements of the buil-

the summer period while retaining heat during the

One of the passive energy strategies include integrang a green roof which simultaneously has come to
act as ac ve square meters.

By crea ng a slightly sloped or ﬂat roof as displayed
in in the shape studies, the roof becomes an asset
120

winter period.

Also, a green room is es mated to be able to absorb

creasing the air change rate.

approx. 50-80 % of the annual rainfall, thus reducing
pressure on the sewer system. As the building site is

While the atrium might have contributed to a brigh-

known to have problems with drainage during peri-

ter and more comfortable atmosphere, it does how-

ods with heavy precipita on (see appendix: Geologi-

ever also have disadvantages, as the addi on to the

cal Informa on) the green roof may therefore prove

facade area contributes to an increased heat loss,

to be a good investment. [Klima lpasning.dk, ND]

and as such, the advantages and disadvantages
must con nuously be weighed against one another.

N
When considering the indoor climate, it is important
to ﬁnd a solu on that ensures that the building meets the requirements of the building regula on, while simultaneously being energy eﬃcient
As an elongated building was not desirable, the building volume quickly became very compact, causing
the building to become very dark, as the sun could
not gain access.
Simultaneously, this also prevented natural ven laon to reach far into the building, as it had to solely
rely on single-sided ven la on.
With the implementa on of an open atrium in the
middle of the building volume, this has been changed, and it is now possible to create cross-ven la on from one side of the café to the other, thus in121
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As an epilogue, an overall conclusion is made of the
project and a reﬂec on on the choices made during
the design process and the possible improvement
and further development, is presented.
Finally, a list of references and a list of illustra ons
is presented.
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The aim of the master thesis has been to design a

multaneously mee ng the energy frame of the buil-

project proposal for Trelleborg New Experience and

ding class 2020.

Knowledge Center, which aesthe cally has been designed with the aim of crea ng strong rela ons to

While facing the complex task of preserving tangible

the natural context, while simultaneously contribu-

and intangible heritage, museums must themselves

ng to the experience of the site.

also be sustainable in all aspects in order to remain
valid.

With the design of the loop, the building is not only
a pitstop on the path towards the monument, but

In terms of energy frame and indoor climate, this

an experience in itself, as it leads the visitors th-

has been solved by crea ng a design that from the

rough the indoor public func ons, providing them

very ﬁrst step of the design process, has been mer-

with knowledge, as they go, before ﬁnally reaching

ged with sustainable solu ons that are set out to

the monument with a deeper understanding of its

ensure the future of the building, while in terms of

history.

social sustainability, the unique experiences of the
building and site combined, have been developed to

To obtain a design that is func onal for all - staﬀ, vo-

intrigue visitors into visi ng,

lunteers and visitors alike - thorough considera on
has been made in terms of what each user group re-

Overall the project has as such developed into a har-

quires and based on the user group analysis, vario-

monic and sustainable building design that includes

us elements have been integrated to accommodate

the exis ng nature and creates a visual connec on

these needs, involving strategic placement of func -

to the adjacent Trelleborg Monument.

ons, intui ve design solu ons etc.
To create an atmosphere that is pleasing not only in
terms of aesthe cs, another aim has been to create
a sustainable building design, that accommodates
the individual requirements of each room, while si124

R

When designing an experience and knowledge cen-

It is about integra ng sustainable solu ons from

While it is always possible to look back and think

ter using the integrated design process, it is impor-

an early stage in the design phase, and though this

about what could have been improved, it is however

tant to maintain an overview of the many processes

has indeed been the case in this master thesis, the

also important to consider the journey.

that constantly intertwine.

DGNB criteria might be helpful in terms of being
more concious in terms of sustainability.

Designing an experience and knowledge center all
by oneself, when one is used to groups of 4-5 peop-

Ideally, this process must cover all subjects within
the ﬁelds of architecture and engineering, however

In terms of interior design, what should have been

le, is a challenge. Not only because the responsibility

due to the limited mespan and labor shortages,

evaluated is the acous c environment, as this has a

lies en erly upon oneself but also because poten al

some subjects have only been brieﬂy considered,

great impact on the experience of the room.

problems in the design are not always easily ﬁxed
and this can some mes provide heavy setbacks in

while others have been thoroughly processed.
While it is possible to apply sound absorbing panels

the meschedule.

In retrospect, there is s ll so many subjects which

in strategic places post construc on, the best acou-

could have been beneﬁcial for the legi macy of the

s c environment is obtained, if the building is sha-

On a posi ve note, it has however been a valuable

project. This includes being more aware of sustaina-

ped according to its use.

lesson in valuing the opinion of others distribu on
of me, and responsibility, and since every aspect of

bility in terms of the building’s lifespan, which could
have been uncovered, had an Life Cycle Assesment

While the design process has been characterized

the project has had to be treated single-handedly,

(LCA-analysis) been conducted.

by various itera ons of plan layouts that each have

much knowledge has been rediscovered during the

strived to achieve a logic composi on, the exhibi -

inherent me-period.

In this analysis, the life cycle of various materials is

on layout has been given less a en on, despite this

examined from early origin to the ﬁnal days of use,

being the main sensa on of the new building.

and the choice of material could as succh have been
aﬀected.

The primary reason for this is that it has not been
possible to gain access to the compe on material

In the same category is the DGNB Cer ﬁca on,

regarding the exhibi on, and as such it is notknown,

which, among other things, uses the Life Cycle As-

how much space should be dedicated to each exhi-

sesment and Life Cycle Cost assement to evaluate to

bi on theme and neither has it been possible to ob-

which degree a building is sustainable.

tain informa on regarding the exhibited artefacts.
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The appendix includes a collec on of documents
that have not been necessary for the formula on of
the diﬀerent sec ons of the report but are s ll relevant for the choices made during the design process.
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The new Trelleborg Experience and Knowledge Cen-

Another strategy includes hybrid systems, that make

on will thus rely om thermal buoyancy in the win-

tre is set to meet the energy requirements deﬁned

use of mechanical energy to enhance the use of am-

ter and wind pressure in the summer. Though the

in the Danish Building Regula on of 2012, meaning

bient energy sources, thus including heat recovery

size, type, loca on and orienta on of the opening

that the requirement for the energy framework,

ven la on, solar thermal systems, and ground sour-

does have some inﬂuence on the ven la on rate it is

must cons tute an energy consump on of max. 25

ce heat pumps.

in general lower than the one generated using other

2

kWh/m /year. This includes hea ng, hot water, venla on and cooling. [Energitjenesten, ND]

principles, and the generated air does as such not
To downsize the amount of ac ve systems and thus

penetrate far into the room.

the required amount of mechanical energy, the deAs such, the energy frame indirectly deﬁnes the re-

sign is ﬁrst op mized for passive energy strategies

Cross ven la on occurs when ven la on openings

quirements for the indoor climate condi ons, and

before ac ve and hybrid strategies are implemen-

are placed in two sides of the room, which can

since the indoor environment in the exhibi on areas

ted. [Autodesk, ND]

then generate high ven la on ﬂow rates driven by
wind-induced pressure diﬀeren als. Due to varia -

is especially important in rela on to conserva on,
the indoor climate condi ons have been chosen as

V

ons in the natural wind ﬂow it is however diﬃcult to

the technical focal point of the project.

To obtain an indoor environment which is comfor-

control this type of ven la on.

table for the users of the building, ven la on is
To meet the requirments it is however neccessary to

neccessary. In rela on to this, a dis nc on is made

Finally, stack-ven la on makes use of the buoyancy

integrate passive and ac ve energy strategies in the

between natural, mechanical and hybrid ven la on.

force, which is the movement of air into and out of
buildings due to diﬀerences in indoor and outdoor

construc on as these can help reduce the energy
requirement while maintaning a comfortable indoor

N

V

temperature and rela ve humidity. An eﬀect which

environemt.

Natural ven la on is divided into four categories:

is ampliﬁed by great thermal diﬀerences as well as

single -sided ven la on, cross ven la on, stack ven-

the height of a structure.

Passive design strategies u lize ambient energy

la on, and combined cross and stack ven la on,

sources such as daylight, natural ven la on, and so-

which make use of natural driving forces such as

The integra on of these principles in a building have

lar energy, wheras passive design strategies u lize

buoyancy force (stack eﬀect) and wind pressure.

many advantages as they decrease the energy con-

purchased energy to maintain a comfortable indoor

sump on for hea ng, can be used for both ven la-

environment, including strategies such as forced-air

Single-sided ven la on occurs when ven la on

on and passive cooling, improve the air quality du-

HVAC systems, heat pumps, and electric light.

openings are placed in only one wall and the ven la-

ring the summer season and have a low noise level.
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Ill. 175: Single sided ven la on.

Ill. 176: Cross-ven la on.

Ill. 177: Stack Ven la on.

However, the principles also have disadvantages as

fresh air using ducts and fans, thus ensuring a be er

concentrated moisture and odors, which o en occur

it may be diﬃcult to fulﬁll the requirements for ther-

and more controlled air quality throughout the year

in these areas, to the outdoors using fans.

mal comfort during the winter season, the indoor

as increase in rela ve humidity, odors and other pol-

temperature will vary greatly, and the air ﬂow rate

lutants are avoided.

Another system includes balanced ven la on sy-

is dependent of natural driving forces, which may

stems in which equal amounts of air are brought

result in poor indoor air quality and high interior

Due to the extensive amount of HVAC (Hea ng,

into and out of the building using two fans - one to

temperatures.

Ven la on and Air Condi oning) equipment, only

bring in fresh air and another to send indoor air out.

[Heiselberg, 2006]

the most valid systems in rela on to the project are

The most common systems include heat recovery

discussed. This include exhaust ven la on systems,

ven la on (HRV) and energy recovery ven la on

which are typically installed in bathroom, kitchen

(ERV).

and workshop spaces as they are used to exhaust

HRVs u lize heat from exhaust air to heat up in-

M

V

Mechanical ven la on systems are used to circulate
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coming air during cold periods, while transferring

as these spaces require sta c indoor condi ons that

stem, thus requiring the fan to work harder and the

heat from the incoming air to the exhaust air during

can only be achieved using mechanical ven la on,

capacity of the system to match the sta c load of

warmer periods to reduce hea ng and cooling load

whereas other areas can more easily rely on natural

the ﬁlter.

as well as to improve indoor comfort.
ERVs are used to transfer heat and moisture bet-

ven la on during periods with mild weather, thus
reducing the mechanical energy requirement.

For museums it is important to maintain a clean en-

[Heiselberg, 2006]

vironment, and for this reason the par culate ﬁlter
should remove as much dust as possible. The ﬁlter

ween incoming air and exhaust air, thus reducing
the moisture content of the incoming air which

P

should therefore preferably be a high eﬃciency ﬁlter

would otherwise have to be dehumidiﬁed during

To protect collec ons against chemical a acks from

with a dust-spot eﬃciency ra ng of 90-95 percent,

warm periods, while conversely adding addi onal

air pollutants, a rela vely low range of rela ve humi-

capable of stopping par cles as ﬁne as tobacco smo-

moisture to the incoming air from the outgoing air,

dity should be maintained - preferably a standard of

ke, and no less than a minimum of 80-90 percent.

thus avoiding excessively dry air in the indoor en-

45 or 50 percent RH with diurnal ﬂuctua on limited

vironment during cold periods.

to +/- 5 percent.

As gas phase ﬁltra on is expensive, takes up a lot of

[Energystar, ND]

space, imposes high sta c pressure loads on the syPollutants can be divided into two diﬀerent catego-

stem, and has to be costum made, it is not common

ries, par culate and gas. Par culate pollutants inclu-

to use these types of ﬁlters within museums unless

In terms of hybrid ven la on, various concepts have

de all types of solid material such as dust, clothing ﬁ-

the quality of outside air is very poor and highly pol-

been developed which vary greatly depending on

bers, hair and bacteria; whereas gaseous pollutants

luted. [Lord, Barry et al. 2012, Cambridge, 2013]

the level of integra on and industrializa on.

include e.g. sulfur dioxide, hydrogen sulﬁde, and

H

V

ozone that are typically found in the outdoor en-

A

For this project, the most valid type of hybrid ven-

vironment as well as pollutants generated within the

To support the use of natural ven la on and ensure

la on is based on the integra on of both natural

building due to the release of vola le components.

a controlled indoor environment, mechanic controls

and mechanical ven la on, thus cons tu ng two

can be installed to intercept and regulate thermal

fully autonomous systems that either switches bet-

To avoid dust par cles, par cle ﬁlters can be inclu-

condi ons, moisture in the air and general air quali-

ween systems or uses one system for one task and

ded in the air-handling unit of the climate control

ty in terms of using automa c opening of windows

the other for another task.

system. As the ﬁlter is located in the path of the air,

in the envelope.

This is higly valid in connec on to exhibi on areas,

a sta c pressure is however created within the sy-

Also in terms of regula ng daylight condi ons in
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the building, the envelope can be used ac vely to
ensure that suﬃcient quality light is provided, while
direct glare, veiling reﬂec ons and excessive brightness ra os are minimized.

1

To sa sfy these goals, various strategies can be implemented, including orienta on and shape of the
building both internally and externally, light ﬁnishes
on surfaces to increase distribu on and penetra on

2
3

3

of daylight, and high reﬂectance factors on ceilings
(see ill. xx).

5

In terms of orienta on, a southern orienta on is
4

generally the best for dayligh ng, as this side is the
most consistent in terms of receiving daylight th-

Ill. 178: Order of reﬂec ng importance.

roughout the day, wheras the north orienta on has
a rather low quan ty of light but is o en used due to

vays both in terms of exterior and interior shading,

the high quality of light and few problems in terms

as well as integrated shading in the building volume.

of direct glare. [Heiselberg, 2008]
Due to aesthe c reasons, the use of the building
The exposure to direct sunlight does however gene-

form for exterior shading is however the most desi-

rate addi onal hea ng inside the building volume,

reable solu on, which can be carried out in terms of

which can be exploited during the winter period.

se ng the windows back into depper wall sec ons

However, during the summer, ac ve solar shading

or by extending the elements of the skin to blend

strategies may be necessary to ensure a comfortable

with the envelope.

indoor climate without increasing the cooling load.

[Windows, ND]

Shading strategies may be implemented in various
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The table seen on page xx. display the learning styles
and museum ac vi es and programs which are best
suited according to age range of the audience.
Thus it has been used to gather knowledge and deﬁne the diﬀerent user proﬁles which are expected to
visit the experience and knowledge centre.
The table is copied from the book “Manual of Museum Planning” which is also refered to in the illustra on list.

Ill. 179: Learning styles and programs for diﬀerent age groups.
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Age Group

Learning Style

Museum Ac vi es and Programs

Infants and Toddlers

Learn by play in a safe and familiar environment.

1. Interac on with Mom and Dad in a special tots enclosed play-learn area.

(0 - 3 years)

Hands-on large toys and puzzles

2. Museum-led programs of stories, music, and games, some of which promote paren ng skills.

Act out songs and stories, move and clap to music
Children

Learning about self and the world by exploring and doing.

1. Tackle a wider range of “I can do it” ac vi es.

(4 - 7 years)

Using materials and tools, ac ve physical movement, make
believe and role playing, songs and playing musical instruments.

2. Check out discovery boxes.

Learning with others (teams and clubs) and learning facts
and informa on, discovering things for themselves, make
collec ons and create things that show their discoveries

1. School Group Programs work in teams to solve challenges in exhibits, labs
and research room.

Children
(8 - 12 years)

3. Join in guided art, music and movement programs led by organiza on
staﬀ, related to collec ons themes.

2. A end Summer History Camp.
3. Visit with Families for fun interac ve exhibits.
4. Create a personal collec on – ﬂowers, photos.

Adolescents
(13 - 18 years)

Adults

1. Use online and hard-copy resources independently for school projects,
Learning and socializing with peers, with some adult guidance, need more in-depth “cool” experiences to tweak their contract scien sts with own ques ons.
developing ins ncts.
2. Take workshops and studio courses, join peer interest groups.
Need opportuni es to create own projects, to assist and
3. Have fun taking interac ves to advanced levels, crea ng new content.
volunteer especially “behind the scenes,” building conﬁdence and responsibility.
4. Become a junior volunteer or intern.
Adult learning cycle moving from concrete experience
through reﬂec on to abstract conceptualiza on to ac ve
experimenta on and back to concrete experience. Lifelong
learning.

1. Pursue professional or amateur research goals.
2. Take basic to advanced workshops.
3. Visit alone or with friends and family.

Self-driven and self-selected, requiring more in-depth expe- 4. Join a special-interest group.
riences, access to informa on and to experts.
5. Become a volunteer, teacher or mentor.
Seniors

Poten ally incorporate all ages and learning styles, require
design a en on to accessibility issues. Exhibi ons and
ac vi es must be designed to be “mul -level” to respond
to diﬀerent interests and abili es, a en on span, mobility,
etc., alternate ac vi es for teens, allow adults and seniors
to assist toddlers and younger children.

1. Pursue professional or amateur research goals.
2. Take basic to advanced workshops.
3. Visit alone or with friends and family.
4. Join a special-interest group.
5. Become a volunteer, teacher or mentor.
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Using the site www.dingeo.dk, basic geological in-

F

forma on has been found regarding the site.

G

Despite the close proximity of Tude Å and Vårby Å
respec vely, there is no risk of ﬂooding from this

This involves informa on regarding e.g. contamina-

due to the placement in the leveled terrain.

on, noise, risks of ﬂooding and presence of radon.
In case of heavy rain or cloudbursts there is a chance
As such the following informa on was retrieved:

of ﬂooding on the site, depending on the loca on of
the new building.

R
Based on geographical condi ons and building data,

The problem is however not caused by immersions

the risk of radon on site is rated to be very high, thus

in the terrain but rather that surface water may have

placing the loca on in radon class 3.

diﬃculty seeping into the ground due to its high
density.

This implies that the radon level may reach 200 Bq/
m3. For comparison, WHO recommend an upper
3

In terms of groundwater, this may also prove to be

limit of 100 Bq/m and it is thus important to secure

a problem, as the average groundwater depth has

the building against radon.

been es mated to lie just 0,3 m below the surface
and with a predicted rise of 0,1 m in the period

These measures may include sealing of the foundaon construc on, regular ven la on of the building

2021-2050, this might cause the groundwater to
reach the surface during periods of heavy rain.

and if necessary implementa on of a passive or acve radon suc on going from the terrain to the roof.

Based on this informa on it might be necessary to
install drainage solu ons near the building which

N

may also lead the water away from the building.

Since the site is located in a very shielded area and in
addi on is placed far away from the neares highway,

Additonally, excessive use of dense surfaces should

no noise has been detected on the site.

be avoided to prevent accumula on of water.
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Ill. 180: Depth of water in case of heavy rain.
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Rockwool Energy Design is a online energy frame
calcula on program which resembles Be15.
However in Rockwool Energy Design it is possible to
assemble custom made building elements based on
an online catelog with already stated R-values, thus
providing engineers, architects, constructors etc.
with a design tool that may quickly calculate and
change the resistance of an element.
This has also been the case in these calcula ons in
which it has furthermore been possible to ﬁnd the
op mal type of insula on based on knowledge given in the program.

Ill. 181: Wooden Floor Construc on.
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Ill. 182: Outer Wall Construc on.
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The ﬁre strategy for the building has been planned in
accordance with the Building Regula on rules which
specify that by establishing at least two emergency
exits independently of each other in one room, ﬁre
cell or ﬁre sec on.
In tradi onal buildings, the emergency exits should
furthermore be placed in such a way that from any
point in the building, the distance to the nearest exit
or door to an emergency exit should as a maximum
be 25 m.
Addi onally, the wall both interior and exterior have
been designed to withstand the ﬂames, gasses and
heat from a poten al ﬁre for at approx. 60 minutes,
thus classifying the internal walls as EI 60 and exterior walls as REI 60.

Ill. 183: Fire Strategy.
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The following pages include manual calcula ons,
which are used to evaluate the necessary air change
rate in the primary and temporary exhibi on respecvely.
Based on these calcula ons it is then possible to decide, which ven la on system might be necessary to
meet the requirements.
Due to the very complicated nature of exhibi ons
which vary greatly depending on which artefacts
are displayed. For instance, the light ﬁxtures may
produce a large amount of heat, which is taken into
considera on in the calcula ons.
The calucula ons should thus only be accepted as
es mates.
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Air Change Rate on Basis of CO2 Level

The air change rate is calculated:

The air exchange rate is determined
according to the CO2 concentration for
building class 2 in DS/EN 15251. The CO2 load
must as a maximum be 500 ppm higher than
the outdoor CO2 concentration, which in
general is 350 ppm in Denmark. It is assumed
that a person exhales 10 l/min with a CO2
concentration of 4%.

Net Area (A)
Room height (h)
Volume (V)
People load (P)
Activity level (M)

Primary Exhibition
650 m2
4m
2600 m3
100 persons
1,4 met

4
=
∗ 100
100

∗

∗ 60

= 10 ∗
→

4

2,4

ℎ + 350
∗ 650
, = 7,38 ℎ

The air change rate may now be determined:
1.769,23 ∗ 3600

To find the necessary air change rate in the
room, the pollution concentration must first
be found. In the calculation, it is assumed that
one person has a pollutant load of one OLF
and that building materials have a total load
of 0,2 OLF per m2. Additionally, the outdoor
air quality is assumed to be 0,1 decipol
corresponding to a good air quality.

1000

ℎ = 2,45 ℎ

∗ 2.600

When comparing the necessary air change
rate in relation to the CO2 Level and
experienced air quality respectively, it
becomes obvious that the air change rate
should be dimensioned according to the CO2
Level.
>

The total
calculated:

pollutant

concentration

is

> 2,45 ℎ

,

ℎ
= 100

∗1

+ 0,2

∗ 650

= 230

ℎ

ℎ = 0,667
3600

= 442,31 ∗

Air Change Rate on Basis of Olf Calculation

1000
= 2,4

2,4

10

850

1.769,23

The necessary airflow supply is determined:
=
1,4

Thus, it is concluded that the required air
change rate should be 7,38 h-1 if the
dissatisfaction is to be kept below 20%. This
corresponds to an air supply of 19.188 m3/h.

+ 10 ∗ /

= 0,1

+ 10 ∗

=

230
7,38 ℎ

→

,
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= 1.769,23

∗ 2.600

∗
= 19.188

ℎ
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Air Change Rate on Basis of CO2 Level

The air change rate is calculated:

The air change rate is determined according
to the CO2 concentration for building class 2
in DS/EN 15251. The CO2 load must as a
maximum be 500 ppm higher than the
outdoor CO2 concentration, which in general
is 350 ppm in Denmark. It is assumed that a
person exhales 10 l/min with a CO2
concentration of 4%.

Net Area (A)
Room height (h)
Volume (V)
People load (P)
Activity level (M)

Primary Exhibition
64 m2
4m
256 m3
10 persons
1,4 met

4
=
∗ 15
100

∗

∗ 60
1000

= 0,24
0,24

10

850

= 10 ∗

175,38
4

0,24
∗ 64

→

∗

ℎ + 350
,

= 7,5 ℎ

The air change rate may now be determined:
175,38

∗ 3600

1000

∗ 256

Air Change Rate on Basis of Olf Calculation
To find the necessary air change rate in the
room, the pollution concentration must first
be found. In the calculation, it is assumed that
one person has a pollutant load of one OLF
and that building materials have a total load
of 0,2 OLF per m2. Additionally, the outdoor
air quality is assumed to be 0,1 decipol
corresponding to a good air quality.

ℎ = 2,47 ℎ

When comparing the necessary air change
rate in relation to the CO2 Level and
experienced air quality respectively, it
becomes obvious that the air change rate
should be dimensioned according to the CO2
Level.
>

The total
calculated:

pollutant

= 10

∗1

concentration

is

> 2,47 ℎ

,

ℎ
+ 0,2

∗ 64

= 22,8
ℎ

ℎ = 0,0007
3600

= 43,85

The necessary airflow supply is determined:
=
1,4

Thus, it is concluded that the required air
change rate should be 7,5 h-1 if the
dissatisfaction is to be kept below 20%. This
corresponds to an air supply of 1.920 m3/h

+ 10 ∗ /

= 0,1

+ 10 ∗

=

22,8
7,5 ℎ

→

,
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= 175,38

∗ 256

∗
= 1.920

ℎ
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