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Abstract

This paper examines the process ofdesignlng and constructing a sustainable oﬁ-gricl architecctual
retreat, whiten a multisensory experience as a solution to better help children ][ocing late ldngucge
development and stuttering and their parents. Through various cnolysls to understand and convey
the site's surrouno|ings, environment, ond chmote onol cono|ucteo| theoreticcl resecch insights
have driven the creation o][ c|esign criterias, set up to be incorporqtecl into the o|esign process.
Ao|c|ltiono“y, case studies have been explored to gain a cleeper uno|erstcmc|ing of architectural
technlques employed in similar fromework. The clesign process evolves around the problem—
solution based methodology, where as more new discovered aspects leodlng to a profound
proposol has been lnvestlgoted. In in aim for an oﬁ—grio| architectural o|esign both Passive and
active o|esign strategies, such as the incorporation of solar ce“s, have been employed to achieve a
self—suﬁlcient retreat. The project aims to raise awareness O][ some vulnerable children focing late
lcmguoge development and stuttering to achieve improvement through speclol and multisensory
experiences together with gaining |<now|eo|ge about the bene][its O][ being oﬁ—grio|‘ Asa result, the
research conducted in this paper, resuluted into the architectual o|esign proposol,l: CON-TREAT






Reodlng Guide

This semester report consists of nine chopters: Prologue, Theory, Anolysis, User group, Stuo|ies, Theory,
Deslgn process, Presentation and Epilogue. Chopters that each present the necessary steps in sucha
lorge design project. The seven ][irst chopters present the anolysls and process used to proo|uce the ][inal
presentation outcome. In oo|clltlon, appendixes are presenteo| atthe very end. The primary audience
][or our project includes visitors, o|efineo| as parents and children, who are the target user group ][or
our design. The report {o“ows the Harvard re][erence method ][or citing sources. Pictures purclwseo|
by Larsen Liverpool have been used thoughout this paper. Other illustrations and images have been
opproveo| by the c:uthor/photographer. Throughout the report, a choice has been made to use the
phrase [DD” that re][er to Late Langucge Deve opment, ensuring consistency and clorlty. Various
other shortened phrcses and abbreviations are also used throughout the report in relation to other
phrcses that need precision. Here by presenting the word “Ribbons” which is used metophorico“y to
represent various conceptual threads and connections within the shope ofthe design. Throughout the
report, a theme has been established to maintain coherence and visual hormony.
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|ntroo|uct'lon

In a world constantly pulsotlng with noise and speeo|, some of our most vulnerable citizens ][oce
a distinct cho“enge: Children with longuoge o|elays and other dlﬁiculties such as stuttering and
their c:ﬁected parents as well. Confrontlng an overwhelmlng world where words can ][eel like
rivols, there is a need ][or a spcce/ploce where these children can ][ino| trcnquility, com][ort, anda
voice O][ their own. This masters project in civil engineering architecture strives to reach the gool
O][ becoming a tribute to the strength found in silence. Presenting here is an innovative concept:
aretreat loyed out as ajourney giving a multisensory experience where the children can explore,
learn, and grow without the ][ear of being overwhelmed by other dlsruptions.The vision extends
beyond just oﬁ[ering a sanctuary; The aim is to embrace the power ofsustqinabillty by deslgnlng
an oﬁ[—grld orchitecture, that not only protects its residents but also our nature. For this, dlﬂerent
strategies have been tested to secure the best possible solution ][or the visitors. The o|esign uses
theories what the necessary treatment for children with late lcmguage o|evelopment chc:“enges
would be and how speclol experience can help them to overcome their cha“enges and most
importcmtly the aspects and bene][its of living oﬁ—grid. This project represents not just a builohng,
buta sym|ool O][ hope and posslbillties. It is a call to action to create a world where all voices can
ﬂourlsh, no matter how quiet they may be.
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The romewor|<

Competition

Larsen Archltecture, isa dyncmlc ensemble O][ pro{essionals, that speclallzes in creating international

competitions and workshops aimed at cha“onge and inspire young participants and students in the
pursuit oftheir master thesis projects.

With Larsen Liverpool's new competition, Hidden Garden Escope, their main gool is to c|esign
a retreat with a high level o][ sustoinobillty, requiring the users to be close to nature, and creating
a project that is undetectable and fits seomlessly with the topogrophyi The retreat must stand ][or
encouraging and motivating groups o][ users to come over their llfe issues. The selection of user groups
must be meticulously selected, and they must have a reﬂector eHect onthe clesign.

Additiono“y, the dlagrom titled “Brainstorm” delineates further considerations and inspirations vital

to the project's reollzotion, encopsulating the collective ideation process undertaken to enrich the
competition brle][and infuse the design with innovative solutions.
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Ti\e ra mewor|<

Sustaina bility

As per the competition gu‘lo|e|ines, there is a distinct emphasls on sustainabiiity. Susta‘mability isa iarge
sui)ject, but to ](urtiwer understand the suloject the three underlined pl“ars are described. They are
intertwined categories: Environmental sustainai:)ii‘tty, economic sustainal:)ility and social susta‘mcll:)ility.
The three pl“ars of sustainabiilty provicie a {ramework for appiying a solutions-oriented approach
to architecture. All three pi“ars must be reached in an architectural clesign to be fu“y sustainable.

(Treehugger, 2024)

Environmental Sustaina laility

The environmental sustainabiilty ][ocuses on the we“-loeing o][ the environment and ioioc]iversity
includlng natural resources where as to the nature must be preserveci. Water quality, air quality, and
reduction of environmental stressors, such as greeniwouse gas emissions are important as it eﬂect the

health o][ all Iife.

Economic Sustainability

Economic sustainobility includes joi) creation, pro][italaility, and proper accounting o][ the ecosystem.
higi\ rates ofempioyment benefit both the economy andthe people’s social We“—being. Lower operating
cost can for example come ][rom being environmenta“y sustainable and vice versa.

Scocial Sustainability

In terms o{ social aspect o][ sustoinai}ility, the aim is to fix {lxing the existing social proi)lems we iwave,
things like overpopulation, poverty, and social injustice, so it is the aspects o][sustainalaiiity that relate to
people. This pi“ar is more subjective. (Treeiwugger, 2024)

Environmental

Concern for the

environment

<4 e
Social |, ~--- ! Economical
ol | ! o
s N S llu. 2
\ ‘econom
community N ,/ 4 u.
N o .ul Sustainability
N .

~ o - ~ o -
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/\/\etlmolology

Problem - Solution

The project will ][ollow Brycm Lawsons method “The prol)lem—solution spoce", which contains ][Ive distinct
pllcses: prol)lem, anolysis, syntlﬁesls, evaluation and solution (lawson,ZOOS). In this opprooclﬁ, the
prololem and solution serve as the starting and conclucling points oftlﬁe design process, while cmolysis,
syntlwesls, and evaluation act as potlwwoys lec:ollng to the solution.

Problem:

At the outset, a prololem is pointeol out, c:ltlmuglm it may transform and oolopt as the project olevelops
and ][urtlmer insiglmts are gleaneol from subsequent stages. Even new problems can come to the sur][ace
while investigating another problem. Butin all these prololems actsas a guiollng prlnciple ][ortlme entire
project.

Anulysis:

lerougl\out this stage, an array ol tnorough examinations Whitin the ][ielol O][ research is undertaken.
These encompass analyzes oftlwe macroclimate, contextual inquiries, user assessments, considerations
of olclyliglﬁt, and evaluations of construction. Each examination has the potentiol to unveil a variety ol
solutions for the olesign.

Syntl'nesis:

In the integration plmose, various oles'tgn iterations are genercteol based on the previously conducted
examinations and relevant theories. These iterations and clevelopments lead to the formulotion o][ a
potentiol oles[gn solution.

Evaluation:

In this plwose, the potentlal &eslgn solution is assessed against clesign criteria. l][tlwe clesign oligns with
the requirecl standards. This involves testing prototypes, gotlwerlng feecll)oclg and refining cles'lgns to
identify the most promising solution.

Solution:

The concluding pl'mose entails the presentation of the project% ultimate resolution. This is achieved
tlwrougl1 tlwe utllizctlon o][ diogroms, lllustrotions, ren(lerings, 3D moolels, oncl colculqtlons, all
contril)utlng toa comprelwenslve showcase o](tlme design solution.

But Whitin all o][ these stages new ‘smaller prol;lems” can be detected that resolute in new iterations
and oleslgn ideas. But in all it must be remembered to reach a solution on activities (cnolysis, syntesis
and evoluqtulon) must be put togetl1er.
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Thesue

Choice of site

ﬂwe Sconclinovion context, wlld amazing nature, untouchecl lonclscope, oncl t|'1e new conditlons to
investigate in Norway, are the reasons for chooslng one o][the most incredible sites ][or our master thesis
project. Ncer(z&][jords isa ﬁorcl located in Aurland /\/\uniclpolity in Vestland county in Norwoy. Another
personol reason we have toward this site is the very wide o|eslgn opportunities we can mc|<e, as the
terrain is very sloped. Unlike the ﬂot terrain, which does not have these opportunities.

: llu. 3

\ . Location

The ncer(b][jords is on the UNESCO World Herltoge list as a world heritcge site. A World Herltctge
Site is a landmark or area with legol protection by an international convention administered by the
UNESCO. World Heritoge Sites are designoteo| by UNESCO ][or hoving culturol, historicol, sclentific
or other {orms O][ slgni][lconce. (UNESCOZOZ4)
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|o|entity

Neerofjord

The Noeroyfjorcl isa 17-|<i|ometer-long fjorcl inthe
Aurland N\unicipollty ofVestland county, Norway.
It is @ branch ofthe larger Sognefjor&, and is one
of the narrowest fjorcls in the WOF[CJ, with a width
of only 250 meters in some places. The fjorcl is
surrounded by steep mountains that rise up to
1,800 meters above sea level. The mountains
are covered in lush vegetation, includlng forests,
wqter][o“s, and glociers.

Villuges

Along side the river banks of the Naertbyfjor&,
smaller vl“oges are locate
Gudvangen, Styvi, Flam and Dyr&ol and closest

or example

to the site the small vi“oge Bakka. The name
Bakka is derived from the Old Norse word bakki
Which means "(river) bon|<". T|'\e vi“cge, BGI(I(O is
only accessible by L)oot, odding to its secluded

chcrm.




Waterfalls

Around the site several beouti{ul wc:ter][o“s are
to be ][ound, ][or exomple Kjelfossen \/\/oterfo“ at
Gudvangen and Tuftefossen V\/oterfo“ next to
the Rimstigen trail just outside o][ Bakka. (add
pictures)

Hil(ing trails

Further on hildng trails are to be ][ound in the
mountins and near the water, escepio“y the
stegasteinm viewpoint is populor for its torurism.
At the stegastein viewpoint one can experience

the spectoculor views o][ the fjorcl and mountins
][rom its plqt][orm, located 650 meters above the

water, designecl by Todd Saunders and Tommie
Wilhelmsen and was completed in 20006.
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The flora

The plcmt Iife of the used area is cleflned l)y tall needle covered trees, berry bushes and ﬂowers. This
plant life is rich and color‘ful. The Nordic spruce is the most dominant along side the Scots pine, which
both are not just sustainable timber souches but also a living insignia to the rich Nordic forest. Bilberry
and juniper both displaying tiny blueish berries are also thriving in the undergrowth o][ the vestland
forest. Furthermore, there are also fine ﬂowers which add sploshes of colorstothe roc|<y terrain. Spotted
around the ncer(b][jorcls are delicate ﬂowers such as purple saxi ][rodge and the arctic star ﬂower.

lllu. 5
The FIOI’G



The fauna

Arich wilcﬂl][e is also experienced around the ncerq)fjords. The majestic red deer can be seen grazing in
the meadows where to their calls is part O][ natures rhythm in Vestland. Smaller animals such as the
mountain hare and the wolverine can be seen in nature. In the water there are otters which are plcy][ul
swimmers, and seals which can be seen lounging around both in the water and necrby rocks. Norwoy
is also known ][or its lorge shoals o][ sclmon, where to their migrations enriches ecologiccl system

lllu. &
The ][ouno
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Materiality

Inthe areathe souroundings are imprinted by tall cliﬁs and cool rocks croftecl by old glociers. Old stones
as gneiss and cranite can be ](ound up there. Furthermore wood is a continues founcl imprinting the site.

llu. 7
N\ateriality

The build environment

Bakka Vi“oge is renowned for its we“-preserved wooden bui[dings, showcasing traditional Norwegion
architecture. These chormlng structures provlcle a glimpse into the region:s rich history. In the vi“age an
old church is to be ][ouno|. Moreover, the build environment is visible in ][orm of historic hotels, railroads
and the known ancient vi|<ing vl“oge that acts a the western gateway. Futhermore in terms of other
structures is the Stogestein Viewpolnt.

llu. 8

Buil& environment
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/\/\OOC“DOCI FCI

U ndetectable architecture

The aim ][or the bulldlng is to be somehow undetectable in the terrain, where as to the architecture
is somehow hidden in the surrounchngs. The goal ][or the retreat is to be invisible, and ﬂottened and
lntegrcted wlth t|'1e terrain ond the surrouno|ing area. (see oppenohx —xx)

To investigate this purpose, a mood board of diﬂerent projects has been made. Within this mooad
boord, o|iHerent examples ][or how to ﬂotten the bulldlng into the terrain is presenteo|. For exomple,
the building could be totolly graved under the terrain, the bulldlng ](orm and its main lines could be
designeo| to ][o“ow the contour llnes, or l:)y the l:)uiching materials so that it became united with the
terrain.

But ][or us co create some kind O][ a loncharl(, the aim is to have some part ofthe bulldlng, for exomple
the entrance or the internal stargazing plot][orm |oeing detectable. ...

llu. 9

MOOCJL)OO I’CJZ U ndetectable architecture
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Thera )Y

HOW to integrate horticulture, FOOJ ancl aroma Tl\erapy

By weaving together elements of culincry artistry, thercpeutic aromas, and ﬂourishing horticulture, the
retreat fosters a holistic sanctuary where nourishment for the bocly, mincl, and soul intertwine, inviting
inhabitants to embark on a journey of sensory elements. Here, amidst the nurturing environment,
fooo| becomes not just sustenance but a tool for communication and expression. Through thoughrful
integration, the retreat oﬁers a tronsformctive space where each element serves as a vital component
of holistic theropy, fostering growt|'1, communication, and connection for children on their journey to
linguistic empowerment.




Horticulture tl\erapy

Il.10
Theropoy
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USG O]( ared

The map shows a smo“ tourist vi“oge to tl\e sout|’1 of t|f1e site, 0no| ][urther onto the soutl’m tl\ere isavery
small vi“oge, Called Bc|<|<c1, where a few houses is located. The rest O][the site is covered with protected

nature.

. Forest

O Water

@ Culivated land
@ Buldarea
O The site



Flow

The site is only going to be accessible via a boat. Hil(ing isalsoa possibility in the surrouno|ings of the
site.

I\Q\\{f \@ i?.ﬁ..b.-i

— Ferry route

— Hil(ing Path

O The site
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TOpOg ra pl’\y

The site is located close to the Fjorcl, undermost some high mountains that reach 1400 m high. The
topogrcuphy cross the site diﬂers a lot, which give the site a dynomic view.

000
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/\/\icroclimote

Due to the positioning of the longitude ][or north, the climate exhibits distinct characteristics. During

winter, sunlight is limited to only a ][ew hours per doy, resulting in decreased solar radiation available ][or
utilization at the site, whereas wind is more present ][or utilization.
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N

In concluslon, the proposed architectural cJesign must hormoniously integrate with the resolute hl“y
terrain and the surroundlng mountainous londscope. The rural and dominant nature of the site,
characterized by its lack of prominent nearloy typologies, necessitates an opprouch that both respects
and incorporates these unique environmental ][eqtures. The o|eslgn should draw inspiration ][rom
the present materiality to inform the building ][ocodes, ensuring a seamless blend with the natural
surrounc]ings. To preserve the integrity O][ this rare, undisturbed environment and respect its ﬂora and
][ouna, the architecture must strive to be undetectal:)le, minimizing visual and physical o|isruption.
Furthermore, the o|es‘lgn must embrace the microclimate, aiming ][or an oH—grio| solution that leveroges
from natural ][orces ][or sustainable energy productionA By wor|<'lng with the existing conditions rather
than against them, the architecture can achieve a symbiotic relotionshlp with the environment,
promoting environmental sustoinobillty.
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lee usergroup

Children with late language development

The selected tc:rgeteol ouollence/usergroup ][or this project embraces children experiencing oleloyeol
lcmguoge olevelopment and stuttering, along with their parents. Late lcmguoge olevelopment in
clﬂlolren, Glong with speeclt impeollments like stuttering, poses significant cltallenges ...........

As with other skills and milestones, the age at which kids learn longuuge and start tall<lng can vary,
but l<now'mg a bit about speeclw and lcmguoge development can be lmelp][ul ][or parents to ][lgure out 'q[
theres cause for concern.

Even tlmougn languoge oleloys are quite common, it oHects more than ][‘Lrst assumed.... occoroling to
the University O][ /\/\Iclwigan Health System, olelayecl speeclﬁ or longuage development aﬁects 5t010
percent of prescl\ool—ogeol children. (Heoltltline, 2016) A language olelay can be either receptive,
expressive, or a combination of both. A receptive lcmguoge olefic'lt lwoppens when your child has
oliHiculty unclerstoncl'mg longuoge. An expressive longuoge disorder lwppens when your child has
oliHiculty communicating verlaolly. (Heoltl\line, 2016)

Common symtomps

« Not babbling l)y the age of 15 months

« Not tall<lng By the age of 2 years

. |nabllity to speal< in short sentences by the age O][ 3 years
. DiHiculty ][ollow‘lng directions

. Poor pronunclotion or articulation

. DiHiculty putting words togetl\er in a sentence

. leovlng words out of asentence

Childen lwoving problems with reocl]ing the normal milestones and olevelop'mg speech and longuage
can be caused l:>y lweor'mg loss, oral impairment such as a short frenulum, and or other brain related
problems that causes troubles coordination the lips, tounge and jaw. Perhabs causes l:>y being born
premature. (Hartnett, 2022) Other more social ][actors can unfomunatly also be the cause for
children to olevelop language later on: these are/can be :

. lc:rge ][umlly

. Parents-diconect

« low parental education
. Family lﬂstory of diorders



llu. 11
Usergroup
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Eﬁect O][ Teqnology

Smart media

| this modern (digltol) age speeclt deloy may
have a connection to electronic devices or so
called ‘smart media”. As there is a increase in
smart media usage among children, concerns
have been raised about its potentlol impact
on various aspects of child development. One
porticulor concern is speeclt deloy, given the
importance of ecrly lcmgucge acquisition for
cognitive, social, and  educational growtlt.
understand the relqtionsltip between speeclt
deloy and smart media usage in children.

Extended exposure to electronic media i
children has been found to be overall negotively
associated  with expressive vocc:laulory and
longuoge skils. Conversely, more educational
apps and shared media engagement with
parents were correlated with stronger longuoge
skills. But introducing smart devices later in
clevelopment, speciflcally at 24 months of age
and older, has been linked to a positive languoge
development. In contrast, early introduction was
associated with speeclt deluy. Nevertlteless, it
is recommended by the American Acudemy O][
Pediatrics (AAP) tltat tlte used screen time is O][
less than 1-2 hours per doy ][or children under two
years of age.

While there is some evidence llnl<lng excessive
smartmedia exposuretospeeclt deloyincltildren,
the exact nature O][ this association is complex
and not entirely understood. But Children who
use smart media devices may perltal:)s be less
inclined to participate in activities that promote
speeclt development, such as conversing with
their parents and silolings. porentol use o][ smart
devices is also linked to weaker vocal:)ulory and
reduced lexicol sldlls in tl'teir clt'tldren, loecouse
it mlgltt cause interruption o][ interactions
between parents and  their child/children.
Prolonged screen time tltere][or migltt have a

negative impraclt on the childrens communication skills
as well as social skills later on. l.ongucge development is
nomely a l<ey stage in ecrly childhood cognitive, sociol, and
][urtlter emotional growtlt. The the intricate process may as
mentioned vary but in all Ecrly positive experiences, like
responsive interactions and varied lcnguoge exposure, build
strong ldngucge abilities. (sltorten)

Children are in overall eﬁected negotlvely l)y the usage
ol dlﬁerent electronical devices as it contributes to less
time with the rest of the ][omily, but whit a more controlled
opproocll to smart media, that engage both parents and
their children and using it for educational purposes there can
be some loene][its to deveopling longuoge skills. This can in
a smart and innovative manner be included in the deslgned
of the retreat. The retreat must also cater to promote more
interactions between the involved parties, children parents
and ][c:mil[es inbetween.

llu. 12

Smart medla



|nte rview

Hilda Senerstrud: Professor in....

To further enrich the unaerstonding o][ this
usergroup, reoching outto professionol about this
subject o][ matter has been done. The interview
delves into the subject of how architecture can
be created to meet the needs and pre][erences O][
the usergroup: children with LDD and stuttering.
The physicol space, is as mentioned important
][or a good treatment to evolve. Recognlzing the
o|iﬁerence between wor|<ing with children ogeo|
6 and over versus younger, and the implicotions
this has ][or our design considerations and
theropeutic opprooclw. Needed ][or the retreat is
spaces that caters to both individual and group-
based session with a pro{essionol‘

Keen to understand the time ][rome requireo|
][or eﬁective intervention, inspiration has been
see|<'lng out to similar session ][or this program to
be success{ul. The timespan of a week, wor|<ing
with each age group at atime has been selected
to determinate the size of several aspect thought
out the o|eslgn process. Expertlse given to
us has also given an insight into how parents
and children with LDD and stuttering interact.
There{or aspace ][or educational purposes ][orthe
parents only is also needed.

Aclditiono“y, |<now|eclge about what dlﬂerent
educational ][ocilities and areas that promote
‘lnclepenclent growth, 'mslghts from this interview
has given the clesign an more suitable and
precise clirect'ton. (See oppencl'lx x) Architecturctl
elements and sensory experiences that have
been shown to improve communication skills
and engagement among children foclng these
c|'1c|“enges, leans more so on clrcwing benefits
of incorporating nature, outdoor activities and
multi-sensory experiences. This is only being
confirmed by The expert Hilda S¢nc|erstrud. In
the quest to design a retreat that truly resonates
with its occupants, the importance of mood and

otmosphere has even more so sparkled interest
in what is suitable. Whether its promoting a
sense of com][ort and relaxation or spor|<ing
curiosity and lecrning, the {ocus istoa design
that ][osters growth and cJevelopment. Finc“y,
other unconventional elements such as ][ooo|,
horticulture and oromctheropy plcy in enhoncing
theropeutic outcomes. Each usergroup much
be taken into considerotion, Ne hcving ][ocilities
of a spacious character provideo| ][or the stcﬁ
creates further social interactions between
the co“eogues in the retreat. Ao|c|itlono“y, can
elements as mirrors or one sided windows
be used ][or students or interns to observe the
children ][or educational purposes.

The ][ocus of this interview, has only drawn more
attention to the multlsensory experience ]{or such
a treatment required in this retreat. Therefor
an investigation has been carried out to learn
more about with spaces can be created out ][rom
the ][ocus O][ hcvlng klnesthetlc, c:uo|ltory, visual
and tactile element as a part of the treatment
monogecJ in the builohng.
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Treotment

The typicol course of treatment often entails
speech and anguage theropy, overseen loy
a licensed speech-languoge pothologist who
conducts an assessment to identl][y the spec'q(ic
cho“enges your child is encountering. This
evaluationservesasa foundotion ][or o|evislng and
implementing atailored treatment plcn. In cases
where unc|er|ylng health conditions are present,
additional treatments may be recommended by
a meo|icql professionol. (Heo[tline, 201())

Studies have been carried out to investigate the
architectural opprooches aimed at ][ocilitatlng

Spucial Experience

interactive spotiol experiences forchil&ren,
][ostering a sense o][ positive energy that
contributes to their heoling process. in other
words Architecture thus holds potenticl ][or
promoting sustainable childhood o|evelopment.

Historlco“y, spotiol experience has been a
central consideration in architectural o|esign,
with ancient architects dehberating over the
otmospheric quollties O][ spaces to olign with their
intended functlons.

One excmple of such architectural design is
the creation of meditation zones, intended to
help children alleviate feors and worries. These

spaces utilize natural materials like wood ﬂooring
and cloy walls, olong with organic screens for
so]tt llghting, fosterlng a splrituol connection with
nature in grocluol and gentle manner. ﬂtrough
strotegicc“y posltionecl openings in these
screens, chilclren Withln the mec|it0t'lon zones can
gaze upon the cclming sur][oce ot( neorby pono|s.
(cose stuo|y??)

In contrast, the active thercpy zones serve as
the primary treatment areas, occommodoting
various theropeutic sensory system such as art
theropy, family tlteropy, and group theropy. Each
of these spaces is designed to create a certain
otmosphere that helps with thercpy.

Deslgning spaces conducive to the recovery
and heollng O][ children with late lcmguoge
development necessitates characteristics that
are both enjoyoble and stimulating, ][oster'mg
an environment conducive to theropeutic
engagement
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Multisensory methods

Another aspect O][ treatment that can be
incorporotec| olso, is multlsensory lec:mlng, which
involves engaging multiple senses to enhance
leornlng outcomes. /\/\ultlsensory stimulation
re][ers to the simultaneous activation of two or
more sensory receptors, such as visual, oudltory,
|<inest|'\etic, oncl toctlle inputs, \/AKT (vlsuol,
oudlble, l(lnetlc, c:ncl toctile stimuli), Which
converge in the brain for eHiclent perception
and integration o][ informotion. This opprooch
can ploy a signiflcont role in faci itating the
acquisition o][ new s|<'t“s, lncluding llteracy and
longuoge development.

Research nomely suggests that i eorly
childhood, the sensory systems are portlculorly
receptive to multisensory experiences, presents
an opportune time ][or levercging such methods
to bolster literocy and lcngucge skills. Active
leornlng, which encourages children to connect
new informotion with existing memory through
multlsensory experiences, has been shown to
be more eﬁectlve than passive memorization
technlques.

By hoving multisensory integration which occurs
rc:pio“y in the brcin, is essential ][or eﬂiclent
perception O][ the environment. N\ultisensory
instruction metl‘nocls, characterized |oy systematic,
sequentlol, expliclt, and direct instruction utillzing
various sensory stlmuli, are instrumental in
promoting ecrly literocy skill acquisition.

Catering to the multisensory aspect of VAKT
is therefor important, when conslo|erlng the
usergroup. The VAKT system intriques for how
this can be o|one, suggestions ][or how The VAKT
system can be incorporoted isas ][ouows:

The kinesthetic Zone:

The kinesthetic zone focuses on movement and
l:)oc]ily interaction. It involves creating spaces
that encourage p|'1yslco| activity, explorotion and
interaction. |t can be done with the inclusion o][
open spaces for exomple dance or gymnastics,
and the use O][ stairs or ramps.

The cuditory zone:

This zone ][ocuses on the sound experience in the
room. It involves music and elements generating
sound. This may include the use o][ souno|proo][lng
to minimize noise po“ution, such as acoustic
materials to improve sound quolity.

The visual Zone:

Focuslng on visual experience involves creating
visual conditions that promote clearand pleqscmt
visual communication and perception O][ space.
This can be done with the presense o{ a projector
showcas'mg diﬁ[erent interesting llght shows, it
may also include the use of llghtlng to hlghllght
architectural details or create mood. Choice
01[ colors and materials to create visual contrast
and variety may also be of importance when
clesign'lng for the eyes.

The tactile Zone:

This zone ][ocuses on the tactile experience in
the room lnvolvlng perhobs creating physicol
surfoces and materials that invite touch and
sensory interaction. This can include the use of
textures and patterns in materials such as wood,
stone orfabric, and designing tactile elements ][or
children to interact with.

Further elements to create a multisensory
experlence bOtl’\ in&oor ond OUtCIOOI’, can be:



|ndoor:

Acti\.rity in the [orm 0][ a
Joungle gym

Journey f a maze
Luriosity

: k. !

Small spaces to give more attention

to eoch child
Outcloor:

Pleg rouno|

Auditorium to chowcase
the chi[c] rens cJevelopment

v

Up—high windows to avoid distractions

, llu. 13
Garden /\/\ultisensory
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The secoo|ory usergroup

Tl‘le eﬂect on t|1e parrents

The main user group are the children who face late Ionguoge development and stuttering in tge age
group and 2-13 years old. But as advised their must be a separation when treated (H”.DA) so the
suggestin is ][or the retreat to cater to children at the age of 2-6 years in one periocl and the children
from the age og 6-13 in another periocJ. Suggesting treatment for children c|uring one week can
improve the cho“enges they are ][ocing.

The secono|c1ry user group is the main o|e][ined user group parents. The parents are going to be a part O][
the retreat as well as children in this user group mlght reloy a blg deal on their parents. The parents.....

The tertiary user group is the employees attheretreat. The employec| theropists aimto provio|e eﬁ[ectlve
treatment in the form of theropy and ensure a gooo| experience, while the other employees, such as
receptionists, che][s and janitors, aim to ensure the operotional maintenance oftlﬁe lauilo|ing.



Cconclusion

In concluslon, ocldressing the issue of late longuoge development and stuttering in children within
the context O][ the modern c|igltol age necessitates a multl][ocetecl opprooc|’1, as ecrly longuoge
acquisition is critical ][or cognitive, socicl, and educational growth, mol(ing it essential to understand
the relotionshlp between smart media usage and speech o|e|0ys in children. |nslghts ][rom an interview
with Hilda S¢no|erstruo|, a pro][essor speciclizing in child development also underscore the importance
of the o][ tailored theropy ][or children. One eﬂective opprooch is the use o][ multisensory treatment
techniques, such as the VAKT (Visucl, Achitory, Kinesthetic, Toctile) system, which engages multlple
senses to enhance leornlng and ldngucge clevelopment, which can be done with a variety ofcliﬁerent
architectural elements. . Architectural {thures could include areas or a treatment zone o|eslgneo|
][or multisensory activities, incorporating elements that stimulate visuol, ouo|itory, kinesthetic, and
tactile experiences. Ao|dltiono“y, spaces ][or social interaction and ploy would be essentiol, promoting
communication and longuoge use in a natural setting. |ntegroting these Insights into an architectural
retreat has the potentiol to create an environment conducive to oddressing speech o|e|oys in children.
Such arretreat would prioritize naturol, technology—][ree spaces that encourage direct human interaction
and engagement with the natural world.
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\/\/hat IS a Retreot?

As mentlonec| in t|'1e ][romewor|<, a retreat must
be l:)u'lld, for the competition "Hidden Garden
Escope”. The term ‘retreat” re][ers to a space
within the ][ocllity that oﬁers a sense of privacy
and relaxation ][or the residents while still being
part of a community. lt is also a space where,
visitors can benefit from areas where they can
withdraw ][rom the everydoy li][e and in a way
oﬁers ][orc new perspective onit. Retreats provio|e
an opportunity for restoration, tronsformotion
and personol development. Most retreats have
a theme, as well as a series O][ presentations or
activities to help you interact with each other and
engage with the theme. (Peerspcce, 2020)

The benefits of going to a retreat...

Going to a retreat must oﬂer a multitude O][
loene][lts ][orthe children as well as their parents. A
retreat usuo“y oﬁters benefits in terms 01[ personol
growth, reloxation, and overall well being.
Retreats provlo|e an ideal environment for sel][—
reﬂectlon and introspection, oﬂerlng a unique
opportunity to deepen ones self—owareness
and ][oster personal growth. This retreat must
through dlﬁ[ent activity zones/spaces provio|e a
safe space ][or such positive developments. The
chonge in scenery, combined with exposure to
diHerent teochlngs and experiences, opens our
minds to new ideas and possib‘llities.

The children must whitin this retreat be able to
o|evelop their communication skills wheather
they suHer from late longuoge Jevelopment or
stuttering. The parent must also loenefit ][rom
this retreat getting educated in how to help their
children and get an overall wider unclerstctno|in9
of the issue. While retreats often ][ocus on

indlviauol growth, the retreat must olso create
opportunities ][or builcjing connections  and
][ostering a sense of community. Retreats gother
like-minded individuals who are on a similar
journey or/and ][oce similar issues regoroling their
child late Ionguoge development.

The Bene][lts of Going on a Retreat: Trcnsforming

YOUF We“—being - V\/e“ness TOUF Center

Thls retreat "lee Hio|o|en Gorden Escope" must

so within the locotion, nature, architectural
elementsandoverall otmosphere provio|e com][ort
and upllfting environment ][or Children with
ate language o|evelopment and their parents.
As tlwey come here to learn cominications skills
spaces must be created to upli][t these activities.
The children as well as their parent must whitin
this environment ][eel the emphcsis there is on
being at a retreat. The retreat must cater to
the humans but also the environment and here
creates a symblosis.



What is a Kitchen gorden

The typicol vegetable gcrclen is a small gochen designed ][or food proauctlon and horvestlng of herbs.

ne may picture row Gfter row of corn, dozens of tomato plants, and probcbly associate it with a lot of
work. But a kitchen gorden can consist ofjust oneora few beds with just the crops you want. The smalll
kitchen gochen aims to provlcle foocl but can also be used for chscovering and relaxation. (Garclencry,
2024) The kitchen gochen thct is presented in this de51gn is somewhat lorger and should probcbly
be referred tomore as a grove as it consists ofo wide assortment in that it must be sel][ suﬁlaent and
consists O][ several rows O][ dlﬁerent vegtobles and CldCllthﬂO“y frutt trees.

In terms of o|e][ining the size ofthe sel][-suHicient gorclen, calculations have been made out O][ what an
average person + child consume ina year. (see oppenohx) The total area forthe kitchen garc|en should
be around 1800 square meters.

Il 14
Moodboad: Kitchen gorclen
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Oﬁ—griol architecture

Energy in its various forms is essential l:or all
uman activities. Hoving access to energy,
porticulorly electricity, is closely linked to human
clevelopment. Tl\rouglwout ltistory, glol)ol per
capita energy consumption has consistently
increased.  Access  to electricity ploys a
signi][iccmt role in (letermining per person energy
consumption. There are two main approaches to
provicling electricity access: on—gricl and oﬁ—griol.

On—griol electri][icotion involves supplying
electricity tltrouglt a connection to a large
centralized griol. In many countries, this griol is
known as the "national griol Extenoling the griol to
rural areas often requires builoling in][rostructure
like power lines, trcmsformers, and substations. In
urban areas, connecting to the gricl only require
simpel in][rostructure upgrcoles

Oﬁ[—gricl electricity access can be achieved
tltrouglt various means. The terminology
used can be ][lexible, and  characteristics
may not leoys be clearly clefineol. Oﬁ[—griol
electrificotion is typically associated with rural
areas, as connecting remote and sparsely
populatecl areas to the griol is O][ten economically
cl’tollenging, even in olevelopecl countries. OH—
griol electricity can be provioled tltrouglt methods
such as diesel generators or solor—powereol
systems, with various clesign options availalole,
such as DC/AC systems. There is yet to be a
universolly occepteol set of terminology wlten
olescril)ing oﬁgriol systems. For exomple, there
is no precise bounclory between mini—grids and
micro—gricls. Under this category l\yloriol—gri(ls
are also important to mention. l‘lyl:)ricl systems
are oH—griol systems that uses two or more types
o[ energy conversion teclmologies to precluce
electricity, it can be both conventional power
generation and reneable power generation.

Nowocloys, theres a wide array of renewable
energy sources (RES) ovc:ilqlole, inclucling
sunligltt, water, wincl, cnd loiomoss. However, tlte
most prevolent teclmology utilized in louilclings
and remote regions is solar pltotovoltoic (PV)
These systems can be cotegorizeol into three
types. /\/\onocrystqlline solar cells, polycrystolline
solar cells and tl\in—][oil solar cell also called
omorpltous solar cells. Amorplﬁous solar cells
clistinguislt ostlﬁey are more translucent and more
][lexilale in terms O][ ossemlaly comporecl to the
others that are in the form of individual ponels.
In terms O][ eﬁiciency, tl‘ney don't perform as well
as the pcnels, but tlwey work more eﬁiciently in
terms O][ shade or grey weather. So suitable to
this location in Norway in a temperate climate
these are the one to go with. Aesteticly tltey can
also be considered to be more undetectable.

(Solcellerpriser.olk, 2020)

Nowaclc:ys, theres a wide array ol renewable
energy sources (RES) uvoilolale, incluoling
sunligltt, water, winol, and biomass. However, the
most prevclent teclmology utilized in builclings
omol remote regions is solor pl’totovoltcxic (PV)
These systems can be categorized into three

types.

Batteries

Batteries play a crucial role in storing energy,
encll)ling its utilization ][or exomple on clouoly cloys
and cluring the nigltt. This function is essential as
it serves as a ”l)uﬁer", ensuring reliable power
supply for oﬁ—grid systems cluring periocls when
][or exomple solar energy is not accessible. There
are various types of batteries suitable for solar
systems, with the most common types laeing as
follows: l_eocl ocicl, l.itltium c:ncl Nicl<el coclmium.
Un][ortunotly, Al o][ these rise a concern ][or the



[
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environment in some way do to their content
of acids and lteavy metals. There is not yet any
proper and manageolale way to clispose O][tltese.
Escpecially the lead acid betteriis a prol)lem.

But yet there are some oolvantegous ][or using
these batteris lor oﬁ—gricl systems. lead-acid
batteries enable the generation of more current
within a shorter operating time compareol to
other batteries. The cost ol olelivering electricity
to the consumer is lower with lead-acid batteries
Lead-acid batteries contribute to reduced ][uel
consumption, which is particularly important ][or
limiting health prolalems in rural areas.

In between there is a solar clwarger/loaol
controller that serves as a l)riolge between the
solar PV modules and the batteries. lts primary
roles include regulating the rate of l:>attery
cltarging and oliscltarging. Furthermore it is
preventing overcliarging or overoliscltarging of
the batteries.

Selecting an appropriate storage solution ][or
oﬁ[—griol systems lacl<ing access to the national
electricity gricl is critically important, particularly
when olepenoling on unpredictable energy
sources like PV panels.

The Personal Wellloeing of
Oﬂ:-Grid Dwellers:

living 'off—griol' typically refers to loeing
disconnected from the national electricity
griol, gas supply and water supply. Oﬁ—gricl
homes O][ten rely on sustainable looal sources
and renewable energy. Examples of oﬁ[—griol
li][estyles range ][rom single households to smaller
communities. living oﬁ[—griol O][ten involves a
li][estyle with less reliance on modern teclmology,

medicine and mass-procluce(l goocls. However,
arcltitecturollytltis simply means using renewable
energy on site, without necessarily requiring a
specil:ic lil:estyle.

Being o][-gricl have both its l)ene][its and
cltallenges. But, l)eing ol—gricl in the terms o][also
tal(ing some distance to the modern tecltnologies
and laeing more in touch with nature, have a
powerful impact on peoples vvell—loeing and the
ocal environment plays a particularly crucial
role in our plwysical and mental ltealtlw, social
and community li][e, and in relation to this project
worh mentioning is it that it also eHects the
development of children. Social bonds are also
important, and being in nature can encourage
people to engage in social interaction when
outdoors.

There is not a direct link between oH—gricl living
and well—l:>eing, but the inolepenolent approaclt
can potentially contribute to better health.
However, the plwysical environment also aﬂects
ones well—peing. Being remote, which s O][ten
associated  with oﬁ[—griol living, can have a
significant impact on well—l)eing, aware O][ this
still loeing very much sul:)jective.



Cconclusion

In concluslon, retreating to an oﬁ-gricl llfestyle, which typico“y involves dlsconnectlng from national
electricity, gas, and water supplies, oﬁers numerous bene][its that extend to various aspects of well-
being, encompassing both mental and physiccl health. The environment ploys a significont role in
We“—being, and livlng oH:-grid and o|istc|ncing onesel{ ](rom modern technologies while being more in
touch with nature can very much have a potentlo“y pro][ouno”y impact we“—being. Social bonds, which
are important for we“—being, can be strengthened through increased social interaction when people
engage in outdoor activities. A(Jdltionq“y, the inclusion o][ a kitchen gorclen inan oﬁ—grla lifestyle l)rlngs
numerous benefits. Growing ones own {oocl enhances sel][—suﬁlciency and ensures a ]fresh, nutritious
supply of proo|uct. Engcging in gcro|ening can also have theropeutlc eﬁ(ects, reducing stress and
improving mental health. Although its impact can be subjective, the combination of a sustainable
ll][estyle, closer connection to nature, anda supportive community can contribute to the overall benefits
by going to a retreat. There][or potentiol of being oﬁ—gricl must be promonante in the o|esign, olong
side exposing the kitchen gorolen to set the mood. Morover, the theme O][ the retreat must be sublime
showcased throughout the overall architectural expression.
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Cosestuo|y

The Bill Fisch Forest Stewardship and Education Center

Locotion : Ontcrion, Concac

Architects: D|A|.OG
Area: 362 m2
Year: 2016

The Bill Fisch Forest Stewordship and Education Center (BFFSEC) stands as an integrol component
of one ofthe world's most successful ][orest regeneration projects. The builo|ing has been developed to
educate residents 01[ York Reglon and the wider community about the significance O][ natural resources
and ][orest ecosystems, and with this ]{ocus it makes sense that the Bill Fisch Forest Stewcrdslwip and
Education Center is built on previously o|evelopeo| land surrounded loy an approxlmc:tely ]OO—yeor—
old ][orest. This ][orest thus supports the sites ecologicol education client in both a direct and
demonstrative way - The site’s space is designeo| precisely to support interaction, collaboration and
leaming in natural outdoor surrouno|ings. For ][urther connection between the exterior and interior, an
outdoor classroom has been built, which has been plonted with a completely natural polette O][ plcmt
materials. These species complement and enhance the surrounding ][orest londscope. Grqohng an
stormwater management promote natural infiltratlon and minimize soil erosion, mimicldng the natural
state of the site. An integration that creates a ﬂuio| transition. This case therefore supports spaces and
environments that summon people while exemplifylng performonce and environmental sensitivity. The
center is located in an area abundant with local resources, lncludlng water. The natural oqui{ers on
site are capob[e O][ provio|ing omple water supply ][or the facllity, loy belng connected to two we“s,
one existing and one new, to meet the demand for potoble water. Additlonc“y, non—potqble water
is sourced ][rom on-site groundwoter and rainwater collected on the bulldlng's roof, which is directed
into an unclergrouncl cistern. This collected water is used ][or plumbing purposes inside the building.
The project is octuo“y described as Inet—positive water' meaning All water used within the louilding
is returned to nature, either as clean as or cleaner than it was ‘mitia“y. Rainwater, greywater, and
blackwater from plumbing is sentto a bio{iltration device and eventuo“y infiltrclted back into soils on
site. The Bill Fisch Forest Stewar&shlp and Education Bui[cling is o|es‘lgnecJ to functlon as a net positive
energy |ouilo|ing - generating more clean energy on the project site than is used in a year under o|esign
conditions. And oc|'\ieving Net Positive requires ultro—hlgh levels o][ energy eHicIency inside the L)uilcl'mg
and renewable energy systems that are eﬁiclently dlmensionecl o|eslgnecJ and commissioned on site.
Most rooms in the |oullo|lng are equppeCI with an air source heat pump ][or |’1eqtmg when the outside
temperoture is above the units minimum operating temperature; coolmg fort|'us room is also provurled
by the units spllt system. The butl&mgs coolmg is relylng on stroteglco“y plocecl operoble windows
to maintain occupant comfort. Furthermore, fossil solar cells are used on site, either on the buil&ing
or on the grouncl around the builcling. |.ig|'1ting is controlled so that the focus ison lighting &uring the
night hours.  What also helps to achieve net zero energy are the various high-performqnce builcling
components in the building: roofs and WCI“S, windows and ﬂoors‘



Casestudy

University childcare center

Locctlon R Burnc1|oy, Brltish Columblo, anodo
Architects : Hughes Condon Marler Architects
Area: 550 m2

Year: 2012

The University Childcare Center is o|eslgnec| to accommodate 50 children ogeo| 3to 5, but what
makes this case remarkable is that it has achieved Water Petal certl][ication through aseries O][ systems
designeo| to capture water on site. In ao|o|itlon, excess water is in][lltrated on site. Slmllorly, black water
and gray water are treated on site, and the treated waste water is lnfiltrated on site.

WATER COLLECTION

All collected rainwater ][rom the main building is stored in an underground rainwater tank. This tank
then suppl‘les water fortoilet Hushlng and wcshlng machine use. However, water suppllec] for o|rin|<ing
purﬁoses comes from a munlcipal water supply system, as there are legal requirements to comply
with.

BLACK WATER TREATMENT

Once all the water received ][rom the unclergrouncJ tank is useo|, all bulldlng sanitary drains lead to
a custom treatment system that complies with local wastewater treatment standards. As part of this
system, all sanitary o|ro'tn0ge ﬂows into an unclergrouncl bioreactor tank in a sofe and proper manner.
The black water treatment method used is known as Upﬂow Sluclge Blanket Filtration (USBF@) a

speci][ic sel][—reguloting wastewater treatment process.
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\/ision

This project envisions the creation of a retreat with a supportive and promotive otmospnere where the
visitors can retract themselves ][rom their doily routines. The primary gocl is to cultivate an environment
conductive to supporting childrens longuoge development tnrougn an immersive multisensory
experience. The retreat s tnere][ore envisioned to oﬁer a stlrnulctlng and engaging otmospnere, guiding
visitors on ajourney as tney navigate tnrougn its spaces. Further on, the aimisto explore and investigate
an exemplory design opproc‘cn to llving oﬁ-grid, and as the project is located in such an amazing
nature, the aim is to whit in this aspect to search {or undetectable architecture. Also Empl’msizing on
sustdinqbllity and independence py being oH—grld, the retreat will educate visitors on the peneflts o][ a
minimalistic lifestyle. anougn this porodigm snift, the design seeks to rede]{ine conventional notions o][
education and development, nornessing the trqnsformotive potentiol ofsustoinoble living asa cotolyst
for personol and societal cnonge. |.oo|<ing oheod, the vision extends beyond the conflnes o{tne retreat
itsel][. The aim is to aspire to a more sustainable and equitoble ][uture ][or generations to come.

Prololemstctement

How can oﬂ-grid architecture be utilized to design an
undetectable retreat that embraces families with children
who have chollenges with |cmguage and speech, througl'\out

a multisensory experience?



65



66

Des'lgn Criteria

Architecture and off-gricl principles

Goals set to be achieved within this project, are very broad and need to be broken down into more
specl][ic criteria in order to evaluate their implementotion into the project. First, the aim is to implement
architectural criteria mostly presented by the competition l:)rie{, Orther criteria are genercteo| ][rom
previous ondlyses, theories and cases, which cover the oﬁ-grid principles and the needs of the

usergroup.

The overall design must include spaces and materials to promote

a multisensory experiences.

- - -

.7 RN Whitin a multisensory treatment zone the architecture must create a sc:][e and
’ \
/ \ promoting environment {or chi[dren, to build up con][icJence to overcome
1 .
| Usergroup their cho“cnges.
\ I
/
/ Social activities must be implemented throughout the design to
/
. enhance the interaction between visitors.

A hierarchy between private and publlc {acllitles must be

determined for the visitors to be able to retract themselves .

The architecture must be respect{u“ to the sorrounc]'mg

environemt an the identity if the site.

~
The p[acement o{ the buildlng should be towards ’ - N
/ \

the entrance of the {]’ord to ensure a wider view. / \
I Anulysis \
| 1

\ e I

The o|eslgn must be resilient to the surrouno|ing microclimate \ Q .

) ) ; A \
lncluclmg sun, wind and precipitation. N /\
~ -



\
Competition

\ Brief

/

The loyout must provlo|e and reflect the sense o{ a

experimentcl journey {or the visitors as they move

through the l:)uilding.

An externo[ terrace fOI’ reloxotion must L)e promi—

nent in the design connecting to the surroundlngs.

A clocldng platform must be available for boat

transportation and ploced whitin a calm and
welcoming area.

Ainternal stargazing plut{orm, must be included into the design.

The overq“{orm o{ the L)uilcling must be undetectable.

The clesign must be build tota“y oﬁ-grid and of

" "
no waste .

Relying on limited nourishment

resources omc] consideration O][

" "
no waste must wit|’1in the qrc|’1itecture create encouragement to

a minimalist ll{esty[e

A Toto“y off-grid system must be drawn to ensure self-sufficientcy.

N
’ \
/ \
Consideration must be made for sustainable and ! \
1 : |
renewable techno[ogie& \ Oﬂ‘gfld N
\ /
\ /
Encorongment to use oﬁ—grid prlnclples whitin the multisensory N 7
~ e
treatment activities should be formeo|A S=-=-"

Il.16

Design criteria
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Funcﬂons

In envisioning the creation o]( a functioncl space, coreful consideration has been given to icJenti](ying
essential functions integrql to the design. This process involved thorough cnolysis of the project brief,
theoretical fromeworks, and most significcntly, the needs of the user group. Each function contributes
to an overall ambiance that delineates distinct zones within the space, focilitoting the loyout of various
functions. The zones created include communal areas, treatment spaces, private quarters, an

dedicated stcﬁ areas.

2o0ds [P1oDs - eﬁmo)s

.17

Functions - Zones
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How to Des'lgn?

Decision moldng

Within architectural cleslgn, the overrlding consideration lies in the harmonization of various
foctors: Inthis project, as mentionecl, the gool isto create an exciting and interesting experience
fortheusergroup,w[thin thearchitecture L)eing undetectableandsustainable |oy|oe'mgoﬁ-grio|.
The needs and preferences O][the usergroup, the need to create a seamless aesthetic to ensure
a sense o][ understated elegcnce, and the commitment to sustalnqbility by l:)elng oH—grid,
thereby promoting environments that not only meet functionol requirements, but also nurture
ecologlcol balance in generations to come. come. However, it is imperative to recognize
the nuanced interploy between these ][octors and recognize that prioritizing one in certain
contexts may necessitate compromises in another. There][ore, while the ideal architectural
endeavor strives to balance all o][ this, itis o]tten dictated that not all o][ these ][octors can be
equct“y present in every architectural monifestotion. For clcrificcttion, o|escriptions are given to
showcase the weight o{ each aspect in each clesign iteration.



|nit'lotive s|<etcl1es

This ecrly cleslgn phase is marked by iterative rounds o][ s|<etching associated with collaborative
][eec“occlg with each iteration acting as a stepping stone towards new refinements. Sketches in hand
has there](ore also been ][ormed to test out more initiative and more intuitive 'LcJecs, that also resonate
with the previous onclysis. When entering a competition Understcncling the tosl(, and how the requireo|

][unctions can be ][ormed around thesthe purpose of creating a HIDDEN GARDEN ESCAPE, and to

form a suitable otmosphere between the build and the context.

=
2 .
oY J

IIl.18
Sl(etches

Armed with insights collected ][rom Gnqusls the sketches and various proposols remain odcptive
and responsive, reshaplng the architectural narrative to olign with changing needs and aspirations
throughout the o|esign process. For this phcse the aesthetics have still very much been O][ a weighing
][c:ctor.
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\/\/lwere to budop

Choice of exact site

V\/or|<ing with such a lorge site for a more suttle retreat, an exact builohng area must be chosen. For
this the terrain has been investigoteol. The terrain can ploy a crutial role for the form O]( the builohng,
and when integrateing the bullc]lng into the terrain a smooth sur](ove to work with is perhobs to pre][er.
For an more exact location view towards the building, orientation towards the kitchen goro|en and the
plocement ofthe bocting docvk has also been debtalble when clwoosing the exact bullohng area.




1.

- Steep tOWGI’dS t|1e west

68m

- Good opportunity for a smooth Journey

wor|<ing with the terrain

- Flat towards the Fjoro|

2.

-Very steep towards the west
-Not suitable for the usergroup
- Narrow space

-Good in terms O][ locotlng a boat duck

[4m

68m

3.

- Very goocl view in terms o][
entering the Ncer¢fjor0|s.
- Flat towards the Fjoro|

[4m

68m

4.

- Steep towards the west
- Very open towards the fjorc]
- Not suitable in terms o][ boat

68m
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How to budor?

Choice of construction

Designing buildings on hi“y or sloping terrain involves speciol considerations to ensure structural so][ety
and hormony with the environment. To do so eﬂectlve c|esign strategies include integrating the [)uilo|ing
with the lcnascope by ][or example using cqntllilever, split levels, and stilt structures.

2 -

Freesmndlng supported on stilts Cantilever Cutand Hl

For ][urther understand these prlnciples in relation to the specific site, clesign studies have been
conducted to showcase the opportunities to create undetectable architecture whitin these prlnciples

The leost clistributive to the terrain is the stilt structure, which creates a volume thct is not un&etectoble.
The principle with the cantilever creates a similar detectable structure. Both o}t them can be ][ormecJ
in a compact manner, but they are more exposecJ to outdoor conditions compqred to the cut and ][1“
Cutting and ][i“ing into the terrain, to f[t the bulldlng on several levels creates a builoling that ][o“ows the
slope, so it becomes the most undetectable. From this this studythe conclusion is to reach undetectable
architecture and somehow hidden ][rom the bockdrop O][ the mountain, as stated in the competition
brie](, the cutand ][l“ strategy is the opprooch togo with. Exploineo| below is the princlple ofcutt and fl“

PEEN Fill with existing dirt

\ creatinga level

After



The OVGI’O“ Sl’\O pe

When further emloorl(ing on the journey o][ architectural cJesign, we are confronte& with the central
task of definlng the spatlal volume that will encapsulate our aspirations and demands. Foremost the
gool isto sculpt a volume or shope that not only meets functionol requirements, but also resonates
hcrmoniously with its surroundings. As the explorotions into the realm o][ form beglns, an investigation
has been made through a spectrum that moves between the rigi&ity of cubic forms and more curved
based sohpes. Te stucly has been caried out to see which ][orm creates and |ntegrotec| volume vs.
contro&ictlng the terrains. These explorctions are guided by an innate desire to strike a balance
between ][unctlonol eﬁiciency and aesthetic oppeol. Moreover, all these forms are created to get a
][urther uno|erstc1no|ing ofthe brief.

{

ropocoonn

= =0
N
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Energy consumption

Initial building volumes

When going a step further an iteration of some
diHerent overall volumes was tested out in
terms of energy concumption in the Excel tool:
/\/\ontAvercge. This program does calculations
bosecj of ventilotion, interncl heot locas oncJ
builohng caracteristics such as for exomple
wct“s, orientation, vinc|ows, oncl hect capacity.
The heat capacity is set to 80 as the aim is to
build a medium light |ouilo|ing construction and
other parameters are set to be equcl as well
for exomple all O][ these have a net area O][ 800
m2. These volumes are clemonstroting simpll]['lecl
volumes that are ta|<ing the view towards the
fjoro| into consideration.

The volumes that are belng tested out are seen
below. (se I“u x) .

Buildlng 1:33/1 |<V\/h/m2/yr.
Building 2:38,6 |<Wh/m2/yr.
Building 3:335 |<Wh/m2/yr.

The energy consumption o{ the diﬁ[erent
l)uilo|ing iterations is compared to io|entify
trends and patterns. For exqmple, Builo|ing 31,
with oo|justments to its ][accxde orientation and
integration with the terrain, shows a decrease
in energy consumption compored to the orlginol

Builcling 3.

For][urther investigation on how walls o|iggec] into
the terrain eﬁect the energy consumption O][ the
l:>ui|o|ing an further iteration O][ builohng #3 was
made. This l:)uilcling has the same overall shope
but has mainly only one facoo|e: The focode
towards the east, where as the other ones are
almost fu“y covered by the grouno|.

Bullcl'mg 31 305 |<Wh/m2/yr



Even though the ][our stripes are not as compact
but when utllizlng the terrain it sums up to almost
the same. Uslng one blg compact volume and
push it back to the terrain as done with the ][our
strips is moybe not the best possible turn to make
as it will cause other cho“enges is term c|c1ylight
and natual ventilation. This ][urther iteration
showcased  that having bulldlng towards the
backwall ofthe mountin only is more bene][iciol.

The {indings (mentioned obove) ][rom the
comparisons are used to establish optimization
prlnciples ][orfuture designs ofthe overa“form and
placement within the typogrophy. For instance, it
is noted that hoving bulldlngs primorily towards
the back wall O][the mountain is more beneficlol in
terms of energy consumption. However, it should
be noted that the opproqch to these results is
quite primitive and just an overslmpliflcotion.
Furthermore, it is also ocknowledged that this
configurotlon may pose chollenges in terms O][
doylight and natural ventilation.
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Utilizotion

Tl\ing to utelize from the sourroncling landscape

Worl<ing with such an amazing nature sourronding the site, inclusion o][ this must be incorporoted.
Expecio“y the entrance to the ][joch has become the view driver to the cJesign. Both the views
experlenceo| when entering the ][jord via boat and the view ][rom the site towards the water. The colors
from nature, such as blue, White, grey and green can also be considered in a way, so the builcjing
becomes an integration to the mountains. So things to especicuy utilize ](rom the site is the rich natual
colors and the view that is created towards the site when entering the fjorol.

™, - A o
1 View from boat ‘ - / \
! hen entering the fiord / !
] 5 \ / 1
targazing
1 platform 1
\ 1
\ 1
\ 1
\ /
\ /
\ ’
\ ’
\ ’
\ ’
N ’
AN e
N 7
~ 7
~ -
~ -~
~ -

IIl.19

Utllizotlon
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Orientation

In the architectural creation, a builcling's orientation in relation to the surrounding londscope plays a
central element that dictates not only functioncl eﬁlciency, but also GHGC'[S ﬂovv, connections to the
surrounclings and the view. Declcling on the orientation of the builcllng volume it requires an in-depth
explorction of the terrain. (p. x) However, this are also connected with the desire to harmonize built
form with natural context and potentiols on site, whichisto get the sun to the south and in this case also
the view created towards the site when you sail into the ][jord.

. Open towards the view
. Hal][ crossing the terrain
. Seperoted volumes

. Detectable

. Hcl{open towards the view

. Crosslng the terrain
. Seperatecl volumes
. Detectable

. Open towards the view

. |ntrqgrate& with the terrain
. United volumes

« Undetectable

Ill. 20

Orientation

Guidecl by the contours of the terrain, the wor|< continues with an orientation thot creates a volume
that fo“ows these contours. This can be a useable cotolyst to creating undetectable architecture on @

slopecJ hillside.
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Energy consumption

This involves bolqncing energy eﬁiciency with other factors suchas daylighting, natural ventllation, and
overall architectural aesthetics. Our findings about hqving a compact volume form [)eing beneficldl to
the bullding's energy consumption let to the testing out of the &iﬁerent dimensions bui[ding 31 could
pose as. Similar to the previous testing, tree types of shapes or ribbons” are tested out in the Danish
program; BE18.

—_— \%ﬂ\

Building measurements: 60><Q meters

737 kwh/m2/yr

Builcling measurements: 55x10 meters

71,9 kwh/m?2/yr

Building measurements: SOxﬂ meters

70,2 kwh/m2/yr
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|nitio“y, three almost similar volumes are sketched, each diHering in length and Width, ][ocil'ltotlng a
comparative onolysis O][ their compactness and subsequent impact on energy usage. Through the
utilization o][ BE18, calculations are performeo| to assess the onticipotea energy consumption for
each cJesign variation. It becomes evident that the longer and narrower ][orm exhibits a less ][ovorcble
compactness, lecding to higher energy consumption comporecJ to the shorter and wider alternative.

The importance o{ uno|erstcnc|ing how the shope and compactness of |ouilo|ing volumes oﬁect energy
consumption, |<nowing the shorter and wider form emerges as more compact and thus more energy-
eﬁicient is an important ][octor in ][urther dessicion mo|<ing.

By systemotico“y testing and comparing diﬁerent design variations, it is posslble to make in{ormeo|
decisions to better create more sustainable an energy—eﬁicient architectural volumes.Recognizing
the signl][lcont lnﬂuence O][ shope and compactness on a building's energy efflciency this is used into
][urther o|esign evaluatons and sketching rounds. As furtl‘ner aspects needs to be considered ][urtheron in
creating a well ][unctioning retreat ][or children with late longucge development.
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-”16 entrance

Welcoming the visitors

The entrance as well as the boat deck is the welcoming part of the total cleslgn. In designing an
entrance, the process starts with a thorough site and ﬂow Qnolysis to [cJenti][y potentiol entry points.
The boat deck is to be considered as a part ofthe urban plonning as the site is only accessible by boat.
And wise about the ﬂow towards the hll(mg trail a connection between these must be ](ormed, and to
ensure that the bulldlng becomes a part O][the created ﬂow easy access must be made through the
builc|ing. Further reasoning for the urban loyout is that hovlng the boat located within a small |octy
creates less stormy water.

N\

+—>

Ill. 20

Entrence

For a detectoble entrance, the usage o][ visuol cues, Welcoming elements, 0nc| o|ist'mctive moterlols can
be used to draw attention to this part of the builoling, but ][or a more hidden entrance the shope must
be blending in seomlessly with the environment, to correlate with the theme of a HIDDEN GARDEN
ASCAPE. Furtheron usage O][ subtle indicators, integrotecl materials and elements are ways to create
a more subtle entrance.

Detectable Undeteactable

= =
— R
e veain Bailding _,q i)



When cletdiling this entrance thoughts have circulated around creating a hidden entrance yet with
some detectable elements to indicate the entry to the builaing. Therefor patterns of shopes has been
detected ][rom the surroun&ing to create a sublime entrance that somehow melts into the bulldlng.

T I

Section

Plan

/\/\onothc’)\ii: g \

c stone
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The journey

The journey is continuing inside and must be sensory in nature, correlqtlng with the therapeutic
princlples employed within the builcjing. This stuay envestigate on how to incorporate the multisensory
aspect into this part o][the builohng. The multlsensory experience o][thisjourney can happen through the
use O][ o|iHerent shopes and elevations. Furthermore, smell from the ][ooo| in the kitchen and harvested
herb, shopes and surfoces that cast llght and sound around in the space to create curiosity ][or the
users as they move clong this pothwoy. The Journey must be laid on in both ways both horizonto“y
and vertica“y, so the journey is hcppening through the l)uilcling up the mountain, so a wholesome

Il 21

Journey

% Il. 22
x




experience is created encompassing the entire builcling. This must be done ina dynomlc manner.

The vision for creatinga both chnomlc and therapeutic multisensoryjourneythrough a bulldlng involves
interesting pcthwoys that guide users through varied spotial experiences, incorporating interactive
elements, Jynomlc Iighting, and acoustics to maintain engagement. This holistic approach harmonizes
all sensory inputs, creating a functioncl, cccessible, and captivating environment that fu“y engages

visitors on every level.

A

.&r E"fl

:

s gy ol
Ill. 28

This study show through sketches how multisensory element, such as touch, movement, smell and sound
can be incorporqtec| into ﬂow areas. These elements determinate the hd“wcy tomake itan journey fu“
of experiences. Focusing on the terrain as we“, this main hc“woy must include dynqmic ﬂow as well.
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The stargazing plot orm

An aweamazing experience

Designing around a stargazing plotform can be done in a literal manner where the building has this
element as a centralized function in the middle oftlﬁe builcling. Hcving an internal stargazing plotform
gives the visitors a ploce ][or meditation and Iooldng at the skies at nlght in a sheltered way. This gives
them the oppotunity to get more relaxed as the rest o][ the building is very active. However, ofter
extensive sketches and discussions, several arguments emerged avoring an alternative qpproqch:
where the stargazing pldt][orm is more hidden and ploceo| towards the back o][the bulldlng. In this way
the stargazing plot{orm becomes more o][ a signi][icont element o{ the journey through the bulldlng.
Compcred to hovlng the stargazing in the mido“e, where the space is more o|isturbec|, the space
become more suitable for meditation hoving it at the back. Hovlng a detectable stargazing plotform
draws just the right attention to the exsistence o{the builo|ing.

Stogozing platform in the center Stogozing plot{orm at the back

);Q’} .29

Hovlng the stargazing element be at the outer corner o][the cJesign also gives the opportunity to create
a stargazing plct][orm that has it own volume, sothe space only needs heoting when in use, enhcncing

the bulldings oﬁ—grio| eHiclency.

The entrance up towards the stargazing plot{orm must be somehow hidden to create curiosity, natual
stone elements can be emplementet.

Il 31



When emborl«ng on site the stargazing plat][orm becomes a little detectable at the ][or back, a
dlstrlnqutsh ][orm that only enhances the visitors curiosity fortdl«ng partin such an awe aspiring activity:
|_oo|<mg at the stars and Northen llghts. This can be through large window roof, or smaller ][romecJ
gloss areas where to one can look out at the stars. Enccpsulctlng the s|<y, gives more attention to the
observed which is the ][ocus here. Furthermore, functlonolitles such as seating can be implementeo| in
cliﬁerent ways. Having seating raised above each other generates maximize viewing opportunities
within a compact space.

Il. 32 Ill. 33 Il 34

The stargazing plot][orm becomes with this back plocement and entrence an endeavor to investigate,

ut has c|'10ngec] its form to be more undetectable, by ][or exomple lower'mg the roof. The stargazing
with its secluded location has its own s|'\c1pe. The s|'\ope and space are inspire& by ajouney hoppenlng
inside the builc]ing. There to curves emergec]. Futheron the gloss roo][ o][ the stargazing platform has
undestrubted view towards the s|<y as there is a viewport from the seating with a 90 egree open
ongle, but in terms o]( understoncllng the volume this became to detectable. -Hwerefor a only skylight

Plan

Ill. 35
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Zones

Zoning of the Builcling

In architectural design, zoning ploys a central role in orchestrclting the ]qow and functionollty o][ a
building, ensuring that each space is purposefu“y allocated and connected. Clear zoning promotes
eH:ective communication |oy providing intuitive navigation and demarcation of spaces, mo|<ing it easy
for users to understand and navigate the built environment, even i][ a maze-like journey is the theme
of the retreat. Zonlng promotes spotiol hiercrchy and organization while maintaining a sense of
coherence and order. First and ][oremost, the ][ocus has been on creating a divide between the public
and private zone in order to ensure com][ort ][or the visitors.

Fora l:)uilding o|irect|y ][ocing the view towards the ][jord, the zones can be laid out like a string of perals,
with a zone division that creates hieochy as you walk more and more in to the building hoving the
public zones plocecJ near the entrance and the most private at the back for this con]['lguration alot of
disturbtion may be present as you have to wealk through azonetogetto another.

Creoting amore ﬂatten out zone division where the treatment zone and communal space becomes of
same priority still does not better the ﬂow.

Communal zone




The journey can also be used as a devider |'1c1ving the more publlc zones towards the north and private
zones towards the south. Thus this layout has stoﬁ and visitors units beside each other the hieochy
becomes very present between publlc and private becomes very present.

. 37

Hoving a similar con](igurotion with the treatment more to the bacl(, creates good work ﬂow, creates
more hierarchy between the private units and the stoH areaq, ensuring comfort and privacy ][or the
visitors.

IIl. 38

Soto cater to h'lerorchy, ﬂow, view and privacy this last con][igurcltion has been worked with still catering
to division between public and private.
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\/\/or|<spoce

The staff zone

Designing a retreat for treatment requires help from authorized personal and other occupational
gning q P P p
positions. This tertiary user group, comprising stqﬁ memloers, must be considered with regoro| to
creating a plecscnt and eﬁiclent work environment. This group consist o][:

. ﬂ\eropist

. Joniter/cleoner
. Gartner

. Cheff

. Secretory

For this space to functlon all needed ameneties much be whin near location to each other. This includes
oﬂices, teqnical rooms, wor|<'mg rooms such an lano|ry room and storage. Furtheron, a breakroom is
provlo|e0| for the stoﬂ, a“owing them to enjoy lunch and take breaks in a secluded space, ][ree ][rom
disturbances. This space is con][igureo| to ensure cdequote natural light and work llghting, optimizing
comfort while maintaining minimal energy consumption. The l)reol«oom, olong with other staﬁ[areqs,
is o|eslgneo| to create a balance between eﬁ[lciency and com{ort, supporting the we“—laelng of the staH
while odhering to the retreat’s oﬁ[—grlo| princlples.

Offce 13 m
— ]
wc !
- Therapistoffce
1 R ! Roof window
3 3
| ! < » Flow
Treatment zone :| Treatment zone :|
— —] — — IIl. 39
StCIH area



/\/\inimizlng the overall space and wc1“<ing poths within the stoH zone contributes to reduced energy
consumption ][or hecting and cooling. By clesigning a smc“er, more eHicient stoﬁ zone, the retreat can
eﬁectlvely lower its energy demands. Not hcving corridoes minimize the space, and as there is only
stoﬁ member per session Worl(lng with the children not wo“<'mg though the oﬁice willbe a problem.

The stcﬁ zone in all is stroteglcc“y located near the entrance to fccilitote the Welcoming of parents
and children to the retreat. This placement ensures that stcﬁ can provlcle immediate assistance and
support upon arrival. Ao|o|itlono“y, oﬁ[ices are provio|ec| within this zone, enobhng stoﬁ[ to per][orm their
administrative and treatment-related duties eﬁiciently. Each oﬁice is o|eslgneo| to maintain a balance
between privacy and cccessibility, enlwoncing the stcﬁtls obillty to ][ocus on their work while managing
the builcling's operations and oHering treatment.

Individual units are also available ][or staﬁ to retreat to o|ur'mg their oﬂ—hours. These units are designed
with minimalistic princlples to support the oﬁ—grld nature ofthe retreat, focusing on minimizing energy
demands. The compact design of these units not only reduces the energy requireol for heating and
coollng but also supports the overall sustolnalollity gools ofthe retreat.
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The units

Tl’\e personal spaces

Designing the more private and more secluded functions ofthe building are the units. Here the ][omlly,

meaning the parent or parents with their child are to retract themselves. The primary aim fort|'1ese units

is to create functionql spaces that cater to the basic needs o][ sleeping arrangements for both the child

and the pqrent(s), o[ong with essential amenities ][or a com][ortoble stay. Moreover, it is imperative to

esign a colming and sootlﬂng environment that harmonizes with the overall exterior volume o][ the

building. Reﬂectlng on this aspect reveals an intriguing chc“enge in l:)oloncing privacy with minimal

c|isruptlon from other occupants.

From an architectural stondpoint, the concept
O][ entering the units from outside suggests
the possibllity O][ scattered units. However, this
opprooch conﬂicts with the goal O][ maintaining
a compact volume, which is crucial for energy
eHiclency. Aclditiona“y, p[c:c‘mg entrances olong
the volume's facoo|e, especla“y when integroted
into the terrain, results in the Wino|ows o][ t|'1ese
units Ioecoming part of the pothwoy, thereby
compromising  privacy and the intended
tronqullity.

To address these concerns, an alternative cJeslgn
solution  involves creating pothwoys where
facodes or terraces are covered. This requires
odequote space between the cutand fl“ volumes,
leodlng to a more cohesive overall shope with
faccdes oriented towards the outdoors olongside
interior staircases. However, this opprooch is less
desirable due to the potentlol negative impact on
privacy and exterior views.

An optimized design involves positioning
entrances within the builchng volume itsel][.
While this creates some dead space, plccing
entryways on the opposite focoo|e ofthe windows
and terraces the enhancement of privacy by
reducing external disturbances and preserving
unobstructed views is O][ a more welglﬂng ](octor
as this is the indication of the private zone. This
o|esign strategy ensures that upon entering, the
units provio|e a more secluded experience clong
side utillzing the roo{.
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For the programming O][ each unit several onouts have been tested out to get an eﬁicient, eﬁortless
and respect][ul ]qow throughout the space. Loyouts that all included o private entrance to enhance
the indication o][ the private space that it is, a bqthroom, bedroom ][or both the child and the porent/
parents, a small kitchenette and a private outdoor terrace ][or quit contemplotion. The space must be
of a compact manner just as the overall volume, in terms of being oH—grch, but also be O][ a smaller
character because the focus throughout the visitors stay is the treatment ][or the children with late
lcnguoge clevelopment and stuttering and their parents. A sublime eﬁort is there{ore to be made to
encourage the visitors to spend more time within the more pulolic spaces fostering social interactions.

50m?2 55m?2

To further encouragement O][ social interactions to promote longuoge clevelopment within other spaces
of the bullding, the size o][ the units is clesigneo| in an even mot minimalistic manner to support an oﬁ—
grlc| lifestyle. |niti0“y, these units included a lounge area and kitchenette, but the c|esign evolved to
][ocus solely on separate sleeplng areas, a bathroom, and an entrance. This loyout ensures that the
width of the volume oligns with the terrain while prioritizing natural light and views towards the water.

28 m?2
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The units

Optamizing the personal spaces

Nu&ging the occupants towards one pre][erred area over another, eﬁect The energy demand which
can be reduced op to 35 % as the need ][or heoting is less when the units are not occuplea. (See
Appeno|i>< x). Even though there are some potentiol draw backs to this, the main {ocus is to create a
solution that is both beneficialto the energy consumption and the social aspects o][ what is the strategy
for this retreat. |_oo|<lng at this prlnciples even though that with the intermittent heoting the preheoting
time is being increases to more than double that of continuous heotlng, which of corse is a negative
fcctor it does not eH:ect the energy demand that much. (ReseorchGote, Stuo|y onthe heqting modes

in the hot summer and cold ... 2023)

oc | ! H . U
17%C Hr o 22°C ﬂ

KWh/ye Wh/yr

Nonetheless huvlng this intermittent heating prlncipql comparecl to constant heatlng is the most
profitalole, still aware of the ][oct that it might move the problem to another zone. When ao|o|ing this
princlpalto the units the overall energy consumption is lmproveo|, but the numbers can not be translated
o|'lrectly to the overall calculation to the entire builcling, but havlng this knowledge only bene][lts the
aspect of belng energy eHiclent.



Minimizing the units

The plocement o][ the units in relation to each other ploys a crucial role in ][ostering social interaction
between parents and children. Centrolizing the units around each other can encourage fomily
members to spend more time togetlwer outside their individual ][omily units, as these communa spaces
are lntuitively laid out to promote interaction. Consequently, the plocernent ol: the entrances to the
units has been corelully considered to balance user privacy and energy eﬁiciency.

Ill. 41 Ill. 43

Conversely, a more decentralized placement o](tl1e units, odl]ering to unl][orm "ribbons” slmpes, oﬁers
an alternative cleslgn opproocl]. This con][lgurotion empl]osizes privacy and individualized space,
olignlng with the desire ][or more secluded living arrangements. Decentralization can also contribute to
distinct visual and spotiol experiences, potentiolly enlwoncing the sense ol: personol retreat within each
unit. Moreover, such a loyout may ylelcl unigue energy eﬁiciency l)ene][its l)y ollowing lor localized
lweot[ng and cooling solutions tailored to each units specilic needs. for the l)igger units the oleslgn has
centered around ][our "rllal)ons", but minimizing the size gives the opputunity to make the overall volume
even more compact, l)y creating only three ribbons” still maintaining the concept.
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Detailing

For quiet contemplctlon whit in this HIDDEN GARDEN ESCAPE The units include a small terrace.

The terrace is cleslgneo| as a part ofthe unit l)y hcving a small niche for relaxation. Focus'mg on privacy
to ensure We“—being, security, and overdll quollty o][ li][e, the terrace is to be whit in no disturbance from
others. This is secured by roillng and an overhong covered |oy vegetation. By merging the roiling and
overhcng in to the builclings H’(h ][ocode: The roof is upholding the aim to be uncletectcble, only have
small openings in ][ront o{ the units.

. Skylight

Ill. 44

Detoil: Terroces

Detoillng this has been a process in itsel][, through expected as when c|eslgning under the problem-
solution methoo|ology, there are new problems to be solves whitin lqrger problem solutions stages. As
there is a need ][or s|<yl'lg|1t atthe back ofthe builohng this interfere with the terrace. /\/\oving the ribbon”
with the units back requires another build structure, so the terraces must be pldcecl on top O][ the roof.
To make room for both clesign elements. To achieve a smooth transition across chHerent sections o](the
building, the roo][ is o|eslgnec| with a continuous slope. This cJesign choice harmonizes the structurol][orm
and aesthetic ﬂovv, ensuring that the bullcllng's silhouette remains cohesive.

The roof, clesignoted near the private zone, is covered with sedum plonts, where no wo“<'mg is oo|vlce,
to create a tromquil and secluded outdoor space. This green roo1t not only enhances the aesthetic
quolity but also contributes to the bui|o|ing's sustolncloility |oy improving insulation and reducing
rainwater runoﬁ. There ][or the Kitchen goro|en is only ploced on the flrst “ribbon”. This ribbon” over
the communal zone and the private stoﬁ zone are o|emonstrc1tlng how an additional journey can be
experience outside as the Kitchen goro|en exstends ][urther on around the bui[ohng‘



lee communol zone

The pulolic spaces

The communal space is the ploce where the visitors can gotlwer to eat, relax and enjoy some free
time apart for the treatment. Tlmere][or the location of it is apart ][rom the tl}eropy zone. l\ludging the
occupants towards the communal areas have oﬂectecl this space in a way that it became arger.
Further on, cletoillng the ldrger parts o][ the l)ullcllng, the communal zones have been meticulously
crc][teol to cater to the diverse needs ol all user segments.

Configurcting oftlﬂs space has been done tlwrougl1 several iterations ][irst creating a lorge olining room
towards the view to cater to an clrowing experience while culinory l:ootl is enjoyecl. But l\dving no lounge
area within the private units have ][orcecl the olesign to reole][lne the space. Creoting a lorger lounge
areaq, with spaces ][or reocling, ploy and relaxation has been cle][lnecl in a way where view towards
both the greenlmouse and woter][ront are utilizeol, giving the communal space a sublime connection
to the outdoors. An iteration where the kitchen is closer to the stoﬁ zone has also been Investlgotecl,
but overruled lay the fact that the kitchen location must be within near proximity to the greenlwouse or
Kitchen garclen to collect ][oool. Hoving the proctlccl parts, such as storage and toilet towards the back
olrop have also determined the space in all iterations.

Kitchen

Reception
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e s B —
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Mudroom 4
l Dinning room } L J
ounge
Kitchen Dinning room I ] J
1 I Mudrgom Mudroom
— | |
Lounge l
q Lounge

Dinning room

H b Kitchen

I
Liberary L l — — 0

Storge

Storage

Ill. 45
Staﬁ Lone

In essence, tlwe communal space must stanol asan active zone yet witl1 place ][or contemplotion onol witl1
a clirect access ][rom tl1e communal zone to tlwe terrace, extenollng as an open invitation to immerse oncl
connect wltl1 tlwe outcloors it l)ecomes a tranqull externol retreat ][or contemplotlon and rejuvenation.
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The Kitchen garo|en

Self sustainable garden

|mp|ementing food, aroma and horticulture therapy ideas on how to integrate the kitchen gorden
started circulatlng. Placement o][ this lorge area circulated around how to create a smooth transition
from the inside towards this space, there][or iterations on hcving the kitchen gochen towards the south,
to also utilize the sparce sun as this is very much needed when growing plonts, where investigoted.
Futher odoptotion towards the inside programming is to place the kitchen gcchen near the communal
zone wherein the kitchen lies.

wical dhabtg __—m—

By

$ Gieen Vanke

- , /%\-\\w&,,
Il 46 . 47

Suggestions on designing around the kltchengar&en has also been a topic, to where as view towards
this can be drawn from almost every where inside the bulldlng, mal(tng in an incluchng part O][ the
journey. To even futher integrate the gcrc]en into the o|esign hqvlng smaller part o{the kitchen gorden
on the roof, where thought into the o|eslgn. In this way the bulldlng becomes O][ green cover and the
journey continues up on the roo{.

Greenhouse

To make a smooth transition ]{rom the indoor to the outdoor kitchen gorden amediation zone is created:
The greenhouse. The green house ][unctions as an indoor kitchengarden where plonts in need O][
covering can be plontet and harvested here. The size of the green house is around xx square meters
(see cppencllx x) and has been drawn out as a integrate part ofthe bulldlng leoding out to the kitchen
garo|en. The cho“enges with the green house has been to work with the height cliHerences and create
a proper view to this green area so a connection to the nature is clesignec|. For this ﬂower beds are
designed on dlﬁerent levels.

100



Therapy zone

How to create a multisensory experience

Hoving the therapy zone be of intricate matter in
this retreat, this zone has been especic“y laid out
to caterto the symbiotic relctlonship between the
stoH and the children under their care, there][ore
a close connection has been made trhout this
ﬂoor, integrating the view to the green house all
the way towards the stcﬁ zone creating hierqrchy
to also determine the educational activities that
are laid out here. Furthermore this zone has been
divided into the four zones; |<inest|wetic, ouo|itory,
visual and tactile witch in each manner include
diﬁerent activities such as a Sound/audio-video
room, tactile elements, element encouraging
movement and rooms with views. The zoning can
be done in a literal manner where the theropy
zone is divided |oy walls as barriers or i can be
designeo| as an open space. But o|o'lng a sublime
inbetween zoning can create the scq[e spaces ][or
the indiviual child that there is the need still having
an open area available ][or social interaction
improving the childrens uno|erstc1no|lng. This
creates a more relaxed mood whitin the space of

eo|ucc1tlon.

Overo“, the thercpeutlc zone within this retreat
is more than a physicol space: It is a testament to
the trcnsformatlve power 01[ architectural spaces fl
and the mood that it creates, which can promote
heollng, growth, and resilience in children
with unique theropeutlc needs. By seamlessly
integrating sensory experiences, educational
activities, and natural elements, this zone serves
as a beacon o][ hope and possiloility, inspiring
both stoHcmo| children to embark on a journey of

self—ohscovery, empowerment, and holistic well- Il. 48
laeing. Theropy zoning

This stucly list the eﬁect o][ division but to set
the mood more unclerloye& division s fut|’1er
lmplementet into the design.
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Passive strategies

Building envelope

Passive strategies in architecture are the o|esign tecimiques that leveroge natural environmental
conditions to enhance the energy eHiciency and comfort o][ buildings. These strategies ][ocus on

reclucing reliance on mechanical systems such as heqting, cooling, and orti][iciol iighting, instead
utilizing the building's cJesign, orientation, moteriols, and surroun&ing environment. The included
passive strategies in this clesign are:

. |mproving the loui|o|ing evelope
. Compacting the volume

. Putting the volume in the terrain
. Daylight

. Notuai ventilotion

Ensuring better operation ofthe |ouilo|ing, o|esigning a goocl bui|o|ing envelope canhavea great impact.
For this an investigation has been made to construct proper, vvo“, roo{ and ﬂoors where to o|iﬁ[erent
insulation types have been onolyzeo|. They have been onalyzed in relation to a similar wall ossemblyi
This method O][ trial has given the opportunity for more variety in the construction and leaves a more
segmenteol o|esign process rather than a continuous design process. The selection has been based out
ofthe sustainable o|esign criteria, ][ocusing onthe best possible u-value and thickness calculated on the
website Ubakus for the constructions.

The very interesting material called oerogelwhicl’i
consist o{ 998 % air, and low c|ensity makes
9y 1 Gypsum board (12,5) it a great suggestion for thermal insulation. It is
8 2. Aerogel with sprouce (30 mm) @ nono pore silicone-based solid and its usual
T 3. Foll, PE (0,2 mm) properties, include low thermal conductivity
4. Aerogel (70 mm) makes it possible to create light and thin walls
5. MDF (20 mm) assemplies compared to others. (Designboom.
4 6. Aerogel (70 mm) com, 2024)With this type of insulation material,
7. MDF (10 mm) very thin walls can be created to reach an
8. Rear ventilated airgab (30mm)  appropriate u-value. An assembly of a wall with
= 9. Wood cladding (30 mm) aerogel with a u-value at 1.0 is suggested. but
][or a more environmentouy friendly bio-based
insulation materials such as wood ][iloer and
== cellulose have been investigateo|.
e
272, 7 mm
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V\/ood-fiber insulation and cellulose insulation are moo|e][rom the same raw material. Cellulose is made
out of newspaper, whereas wood ][iber comes ][rom softwood chips. Regcrrding wood fiber insulotion,
it can be performecJ as batches or as a blow-in insulation. (Use o][ wood - regjeringen.no. 2024)
Wood ][lber insulqtion, in contrast, is renewolole, recyclable, so{e to handle and nontoxic. Most
lmportuntly, because it sequesters carbon, with the potentlol to Gctuo“y capture and store more
carbon than is emitted in its productlon—wooc] ][lber insulation can plqy a |<ey role in improving builc]ing
sustalnabillty by reclucing both operotionol carbon emissions and embodied carbon. Cellulose shares
many O][ wood ][lber's odvcntoges, but due to decllnlng demand ][or print media, its avoilobllity has
become irregular. Moreover, wood and timber can be found loco“y.

Ol Q)

1. Gypsum board (125)

2. Woodfiber (QO mm)

3. Foll, PE (0,2 mm)

4. WoocJ ](iloer insulation Wltlw sprouce cc 60 (180 mm)
5. MDF (20 mm)

C)A Woodfil)er insulot‘lon wit|'1 sprouce cc (DO (180 mm)
7. MDF (10 mm)

6 8. Rear ventiloted cxirgol:) (30mm)

I Q. Wood clodding (30 mm)

552,2 mm

Using wood ][iber insulation in the walls leaves the clesign with a 52 centimeters thick wall for remarkable
cr\cnges to bee seen within its energy consumption. Reoching ][or au~value at 0,0Q kwh/m?2 lovers the
need for heoting compc:red to a wall with a u-value at 10.
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Passive strategies

Building envelope

Conducted are also ossembly for the Roof and the ﬂoor. The roof has a basic ossembloge o{ a green
roo](, as integrating the nature on to the bui ding isan Gppeol. For a closed envelope a clroinoge matte
is needed. Detclling will ][o“ow. Both the ]qoor and roo][ are 418 mm in thickness.

012 W(M2K)
Roof

RO E N NN

DO AN Y

A A
OOOVOOQQ 040 O Ao \70009
goooﬁvvo@v 005 © 0% o Aoo 05070 80 9% 0% o
015 W(M2K)
Floor

1 Gypsum board (12,5)

2. Stotionary air (24 mm)

3.Pro climote inte“o (0,25 mm)

4. WoocJ fiber insulot‘lon with sprouce cc 60 (200 mm)
6. Membrane (5 mm)

7. Polystyrene (XPS 035) (80 mm)

8. Matte for o|rainage (ZOmm)

9. Soil (Seclum roof) (30 mm)

1. Horing (10 mm)

24 Aluminium {oil (02 mm)

3. Cement screed (()O mm)

4. Foil, PE (0,2 mm)

5, V\/ood][iber insulotion (120 mm)

(). Wooclflber 'msulcttion (120 mm)

7. Water proofing membrane (5 mm)
7. Gravel (100 mm)

Conducted are also ossembly for the Roof and the ﬂoor. The roof has a basic ossembloge O][ a green
roof, as integrating the nature on to the bullohng isan oppeol. For a closed envelope a clroinoge matte

is needed. Detolling will fo“ow.



Passive strategies

Natual Ventilation

Ventilation is needed in building to ensure a good indoor climate in terms of good air quollty. For the
bulldlng to use less energy the builc]ing is reloying on natural ventllctlon, with the purpose to provide
indoor conditions conducive to occupant health qlong with low energy use. Natural ventilation is the
most slmple form ofventllctlon, where as the natual forces are wind and buoyoncy. There are generc“y
tree chH:erent types o][ natual ventilation: Single—sided -, Cross - and stack ventilation. There principles
are as are showcased below.

A

-— —~— | T
~—h

Single—si&ed ventilation Cross ventilation Stack ventilation

With a bullcllng with mcinly one faccde single—sio|eo| ventilation is tested out to simplify the o|eslgn, but
][or single—side& ventilation to be eﬁ[ective, the room depth should not be more than about 2 times the
][loor to ceillng height. For ][ococles with double openings, ventilation is eﬁ[ective toa depth about 2,5
times the ﬂoor to ceillng height. The ceillng height in this design is 2,5 meters, and with a room o|ee|oer
than 6,25 meters hcvlng single sided ventilation is not eHective enough.

There loy investigating the possibllity O][ stack ventilation as cross ventilation is not an option. The stack
eﬁect requires window openings in the ceillng for l:)uoycmcy to work. Buoyancy ventilation means that
warm indoor air rises upwaro|s in the ﬂue o|ucts, thus removing air ][rom the buil&ing space. Moreover
the stack outlets provio|es light into the building. The eﬁ[ect O][the ventilation is the bulldlng is illustrated
in section:

\

llu. 49

Treotment zone

\

Notuol ventilotion
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Passive strategies

Dayligl\t

Doylight in architecture is a multifoceted and critical aspect that inﬂuences various dimensions o][ the

esign, such as oesthetics, and ][unctionolity. ltis especio“y important because o][ its pro][ouncl impact
on human health and we“-|oe'mg. The cloylight can set the mood. The doylight must very much be
considered where there is a Wor|<ing space as it eHects productivity. Plocing the windows that provicle
Iight into the lauilc]ing has core][u“y been considered also thinldng about the expression of the ][oc;ocJe
cJesign. To not make the expression o{ the |ouilo|ing to detectable l:)lg gloss }[GCG(JES are to be avoided
and also to not overheat the rooms inside. But still whitin the aim to reduce the need ][or orti][iciol
hedting, to save energy. Further on especic“y in the multisensory treatment zone the aim is to create
com][ortoble visual environment for the chlldren, to cater to the VAKT sprinciples.
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FO ctor

Doylight Simulation Doyllght Simulation
Communal zone Communal zone

Simplified Windows With skylgihts

The f’lrst simulations conducteo|, seen obove, are the communal zone with simpll][ied windows in the
][ocode towards the east. The Iight ][rom east is especia“y present in the morning but the dl][][use light
can be utilized throughout the doyA The simulations are made precise to the climate on site. This
indicate that there is too little l'lght inside the building, especlouy to the back as more than 50 % is
needed. Optimizlng this is done with hovlng skylights in this area. The skylight provldes natural light
minimizing the need for arti][lciol Iight optimizing the energy needed in the louilding.



Passive strategies

Daylig"\t

In the treatment zone, where the depth O][ the room also presents cho“enges ][or natural llghting,
the integration o][ skylights is a strategic design decision. Adding sl(ylights significontly improves
the quollty and quantity of doylight within this space, creating a brighter, more welcoming
environment conducive to the work that s hcppenlng with children. This Gpproqch not only
enhances the visual and psychological com{ort o][ the space but as mentioned also Gligns with
sustainable o|eslgn prlnciples by recluc'mg the need ][or drtificlol lighting during c|c1ylight hours.

Doylight Simulation Dayllght Simulation
Communal zone Communal zone
Daylight Slmpl'q[led Windows With skylgihts

FO ctor
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Passive strategies

Montl'uAverage Excel

Continulng with the energy consumption in the Excel tool: N\ontAveroge, the detailed bulldlng is
caleulated for. Chonges made are the dimensions in terms of cross area, because O][ the concept
with only tree “ribbons”. Ventilation and heat capacity are equol to as be][ore, whereas the internal
Heat loads are cliﬁerent as the area has chonged. Compocting the Jeslgn in terms of oﬁ-griol has only
lmproveol the results as cooling isno longer needed.

Heating and cooling demands

5.0 1
4.5
4.0 \ 1
=
£ 35 d
§. 30 \ / 1
z % R P ———
s 20 \ / |
E 1.5 \ /
1.0
0,5 r/.“x-_ A‘h"“i/
0,0 - r . - .
Jan Feb Mar Apr May June July Aug Sep Oct Naov Dec
Month
Energy consumption for heotlng pr. m?2 ﬂoor area 22,8 kWh/m?2 yr
Energy consumption for cooling pr. m2 ﬂoor area 0,0 kWh/m?2 yr
Total energy consumption pr m?2 ﬂoor area 22,8 kWh/m? yr

These calculations guio|ec| the project to a more speci]['lc window area, going ][rom hoving 50%
windows in the ][ococle to 30 %. Lowering the energy demand ][or the builohng. Futheron |m|oroving
the U-values as mentioned created the right envelope. Further on lowering the helght of the building
from 3,5 meter to 3 meters improveo| the energy consumption.

The results in terms of Heotlng and cooling are important components O][ the architectural o|eslgn,

o|irectly impacting the com][ort, energy eﬁlciency, and environmental footprint O][ bulldlngs. This result in
signi][icont improvements in indoor climate control and overall sustolnobility.
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Active strategies
Wind

The wind or the breeze on the site are very much determinate by the mountain and sea relation.
A breeze is a light wind which appears due to temperature chHerences oﬁectecl by the warm
land doing the acy and the cold land o|olng the nlght together with the cold air rlght above sea
level. During the ch the wind blows ][rom the sea to the shore and up the mounting, called the
anabatic eﬁect and in opposite direction cJulng the night, as warmer air is Iigher that cold air. So
contrasting is the katabatic eﬁect when the cold mountins slopes pres the heavier cold air down
the mouintin. This is together what causes the N\ountin—vo“ey circulation. (V\/’lndy. App, 2024)
The wind veloclty around the site is around 17 m/s at its maximum. (See oppencllx x) Even though
this calls ][or some cho“enges to build near the seqa, as it is somehow an aggressive environment,
this can be utilized as it is an optimol plqce for dlﬁerent wind technologles, such as wind turbines.

Ill. 49

/\/\ountoin - Seo wind



RT ﬂow

Wind simulation

When designing with the wind in mind simulation have been conducted in the Rhino plug-’m: Flow RT.
This program l:)rings out real-time CFD simulation to the Rhino clesign and its surrounchng environment
based of on data ](rom Climate stuclio, where the average wind velocity is about 10 m/s. Tested out
are cliHerent iterations ofthe volume shoped as ribbons. The simulation are shown {rom two directions.

Ill. 50 Il 51

S e

The iteration where “ribbons” are ploced chrectly behind each other up the mountain the overall wind
and its parameters such as direction, speeo| and turbulence. The wind comes prlmorily from the east
and west. (see oppenclix x) Near the sea the wind speecl is hlgher than on land around the bulldlng,
where it goes over the building volume witout that much turbulence.

Il 52 Ill. 53

T2

Plccing the “Ribbons” more sh'q[teo| to each ot|’1er, to {oshion a more o|ynamic volume, eﬁ[ects it in such
away that more turbulence is created, but with a wind speeo| at only at opproximately 4 m/s it does
still not become

m/s

Il. 54 Il. 55 3
E
23
19
15
Ad&ing a volume representing the "journey" inside the L)ui[chng does not ctHect the bullc]lng ina :
negative way. 3
Ill. 56 Ill. 57 0
RT flow
= simulations

Crealdng some brackets on the sides o{ the |ouilo|ing offects the wind as more turbulence is created
near these points. This makes this ittereation suitable ][or hov‘mg some O][tlwe wind turbines as a part O][

the building.
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\/\/ino| tur|oines

Wind turbines

As wind power is an emerging as a promising energy source, an investigation has been
made to see what kind o][ turbines fits the aeslgn best, both in term o][ eﬁiciency and clesign.
When it comes to horvesting wind, there are primarily to types of turbines that can be used.

Horizontql-oxis wlnd turbines (HAWT) Gn& Verticol—qxis Winc| turbines (VAWT) Horlzontol turl:)lnes
are genero“y rlgic|ness ][or their higher eﬁlciency but in contrast are the vertical turbines more suitable
or area where there is more turbulent wind and chcnging wind patterns, as these are less cﬁectec| l)y
the wind direction. Furthermore, does the VAWT require less space and maintenance when it comes
to installation. Woth mentioning is it also that the VAWT create less noise compcreo| to the HAWT.

(Invertor.dk, 2023)

VAWT ][eotures vertico“y oriented rotor slﬁofts, with blades that rotate around a central axis
perpeno|iculc1r to the ground is more compact and more simpli][ieo| in terms O][ o|eslgn that HAWT.
VAWT can be clesigneo| in two ways: with Darrius blades a li][t like design and Savonuis blades with a
o|rog—h|<e design. The Darrius one is suitable ][or smaill spaces where as the other ones are more suitable

][or remote lOCGtiOI’\S. (DU\/GI G, 2024)

Savonuls Dorrius

- ~
. ~

Il. 58

Verticol windturblnes

The most suitable option ][or this chosen site is the VAWT with Savonuis blades as the wind (:IIHers alot
in direction cluing the Joy and nigh as the site is in a Mountin and vo“ey location because here the wind
is Jirect[y connected to the shope o][ the typogroohy causing the so called Mountin —Vc“ey circulation
eﬁect. The size ofthe wind turbines are H27 X V\/ 15 oncl the amount is colculotecJ to be 10 smo“ ones
integrctteo| to the builcling and 10 lorger ones in the neorby sourrounclings.



Woater treatment

Water treatment

V\/orldwide, buildings are acl(nowledged as major consumers o][ freshwoter resources, necessitating
significont energy usage. (AI—Ggomdi, 2020) O]Lten this concerns conventional water treatments that
are causing degrcaatlon, Ne ][or this project the intension is to use a more sustainable water treatment
system enabling the bulldlng to operate oH—grch with an innovative Qpproc‘ch so the water collection
systems are integrdtecl into the builaing’ S design. (see sketch) Water serves numerous purposes both
inside and outside builohngs. These include Wcshlng, coo|<lng, ﬂuslﬂng the toilet, clecning and watering
plonts, and ][or maintains of a builohng living up to modernstandards the collection o][ water is needed

][orthe |ouilo|ing to be oﬁ—grid. (No“aperumc, B, 2024)

For water collection purposes, both green roofs and walls can serve as eﬁective tools for sustainable
drcinoge. They achieve this loy reclucing and retaining runoﬁ, thereby o|e|oying its pec1|< ﬂow. A green
roof typico“y consists O][ atop loyer of soil and vegetation clesigned to capture rainwater, thus reducing
the volume O][ water that ﬂows onto streets and into stormwater systems. Ao|c|itlonc“y, it may include
additional loyers for waterproofing, root aeration, and irrigation to support the growth and health of

the vegetation. (Nolo, 2024)

Influent Wastewater Tl'eated Efﬂuent
(1) Overflow Trough
» = Treated
T e ( user* i /| Ehtent
(Airftor | ) lanket Filter ) (5)
Mechanicalf | Anoxic ' Aerobic
i __E] Compartment Compartment
1
R g o o e .!

£ Return Activated Aeration Elements —

Sludge (RAS)
IIl. 59

Filtrations system in tank

The two main sources ][or Gotherlng water is to have a well drilled deep in to the grouncl to have a
water resource and green roof for co“ecting rain water. Well water serves as a cleaner alternative for
c|r'ln|<’mg and coo|<ing, sourced from grounclwctter in oqui][ers deep unclergroun&. We“s, typico“y drilled
between 10 and 250 meters cleep Jepen ing on the water tables clepth, extract water from these
oquifers. Several essential components of the well system collaborate to transport grounc]woter ][rom
the well to the builcl'mg. Well water is cleaner tain rainwater that is being collected. (Drinl(ing-\/\/oter,

2019)
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Water

Water consumption

The average water consumption per person per c]ciy in Norwoy is cpprocemetly 160 liters which is
a bit higherthcmm in the neighl:)oring countries. (Peol( demand foctors for residential water, 2024)
The table shows the percentage distribution of the water used. This one part for the purpose of using it
for drinl(ing and cool(ing. This water supply is from awell. The second part comes from co“ecting water
from the green vegetation technologies, as this is only to be used for tasks that do not require as clean
water.

Woshing dishes , Personal hygene , 31 %
Washing clothes, 19% 15%

Toilet ﬂusl\ing ,23% Other, 6% Food and drinl(ing .16 %

Water consumption

Ill. 60

For non-rainy dqys, the necessity O][ an additional storage tank becomes apparent. Anticipating a
period O][ ][ive uninterrupted days without rain, it becomes essential ][or the retreat to have oclequote
water reserves to sustain operations during this time. Thus, the implementation of a storage tank
system ensures that water is available ][or consumption and other essential needs even in the absence
of rcin][cu. This proactive opproach to water management enhances the resilience of the retreats water
supply system, mitigating the impact of intermittent weather patterns and ensuring consistent access
to water resources.

The reliobility of the assumption that it will not rain for five consecutive doys is certoinly questionol:)le
due to the variation in rain][all patterns t|'\roug|10ut the year. Especia“y in the summer months there can
be periocls of less rainfc:“, while in other seasons there can be more rainfa“. This variation |'1ig|'1[ig|nts the
importance of odopting a more nuanced opproac|'1 to water management, one that takes into account
seasonal ﬂuctuations in rcinfoll and acljusts storage and conservation strategies ctccordingly.

Green roofs and walls, also known as vegetcteo| surfaces, serve a several purpose as natural filters
and aesthetic enhancements in the surroundings. These structures leverage the natural proficiencies of
plonts to absorb and purify rainfou and surface wctertl‘trougn their roots and the soil loyer.



Water collection

To ensure that harvested rainwater is suitable for drinldng and coo|<ing purposes, filtrotion is essential.
One natural method involves the use of plont xylem, a porous material responsible ][or transporting
ﬂulcls within plonts. By homessing grovitctlonol pressure, rainwater can be eﬁectively ][ilterecl as it
passes through the xylem. In plonts, the xylem, re][erreo| toas sopwoocJ in woocly plonts and vessels in
ﬂorcl plcmts, actsas a highly eﬂiclent ][iltrotion system. Utilizing this natural process, xylem eﬁectively
][ilters out nonoparticles and bocteria, thereloy improving water quality by removing po“utonts ][rom

runoH. (PDF)

When designlng and selectlng plcmts ][or green roofs, it is important to prioritize native species. These
plcmts are odopted to the local climate and soil condltions, enhqnclng their resilience and overall
per][ormance. Native species may include a variety O][ herbaceous ﬂowers and grasses that thrive in
the given environment. In addition to native species, plonts with speci][ic traits such as good thermal
capacity are also bene][icial choices ][or green roofs‘ For exomple, Sedum sedi][orme, a succulent plant

nown ][or its obility to retain moisture and withstand harsh cono|itions, is an excellent option. Similarly,
plonts like Delosperma, which can tolerate intense radiation and c]rought, are suitable choices ][orgreen
roofs and walls. (Leotta, L., Toscano, S. and Romano, D, 2023) Other bene][it ][rom green roofore, that
it creates hobitat, as t|'10|y oHer a ploce ][or plants and insects and birds to ﬂorish, so the biodiversity
is preserved.. The li][espan O][ the roo{ is also being increased as it can cut down the maintenance
level and replacement cost by protecting the innter roofs exposure to climate. The green roof can also
help to a greater insulation oﬁered which can reduce the amount of energy needed to moderate the

temperature of a bulldlng. (Greenroofs, 2024)
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For horvesting rain water ][or usage andin chougt or non-rainy doys collection points such as tanks or
reservoirs are needed. The water in the tanks can then be used ][or numerous purposes suchas irrigation
o][ plcmts in the kitchen gorclen, toilet ﬂushing, or other non-potoble water uses in the bulldlng.

Placement Of t|1e tOhl(

Choosing the most suitable ploce for the water tank involves a thorough valuation of several cliﬁerent
foctors, nomely the location must be able to accommodate the requlreo| size O][ ton|<, so that there is
plenty of space ][or necessary maintenance tasks. In addition to this, the weight 01[ the tank must also
be taken into account. It can also be oclvontogeous to pave the tank near the bulldlngls plumbing.
|o|ec“y, the tank is placeo| near the areas, where the water is to be used, to minimize the pipe o|istonce,
reduce costs and potentiol water losses from leaks. The surroundlng lono|sca|oe also has an inﬂuence
on the location O][ the tank. A tank located at a higher elevation than the actual system that will use the
water can bene][it ][rom gravity ][eo| water systems, reducing the reliance on pumps. Also consider sun
and wind exposure, as prolonged exposure can lead to deterioration over time. (smort Water, 2024)

Placement of the PV - panels

Benefits Disadvanteges
e L L L L L e o e e e e e e e e e e e e m 2.
o&‘(\/ -
Raid Inside maintenance Contransting in terms of

Somehow
undetectable

Undetectable
Inside maintenance

smaller pumps

needed

Eusy maintenance
Usage of gravity when
collecting the water
Helping to close of the
building form

gravity for couecting the
water
Big or several pumps

needed

Contradicting in terms
of gravity

Minimixing possibilities
for opening {or daylight
and natual venttilation

Only access from the
outside

Pump needed for
water to be pushed

upwards

Another element that on the other hand need a lot of sun exposure are the PV—ponels. PV- ponels
generate electricyty from the sun to the bottery ensuring electricity in the builc]ing. Ensuring of a
suitable ploce forthe PV—panels the roo][ o][the greenhouse thatis tiltlng towards the southis a profitoble
solution, as the southen sunisto l)e utilizecJ.



Conclusion

As introduced whitin architectural c]esign, the objective is to create a harmonious intersection O][ all
relevant requirements, porticulorly ][or this project is the contour lines, the user group, and the gool O][
pioneering new methods of oH—grlcl l'tv‘mg. However, not every requirement can be equo“y ][ul][‘l“ed in
every detail. Recognlzing this, certain aspects O]( the o|es‘lgn prioritize ][or some aspects the needs O][
the user group, while others address the technical cho“enges inherent in oH—gricJ [ivlng. Throughout
the Jesign process, each component was meticulously examined as the room program evolved,
aiming to blend these fincllngs into a cohesive proposol. With the used methodology new discoveries
and prololems emergecl, to whereas chongecl in one space might oHectecl others but also resolving
in new ideas and solutions. The HIDDEN GARDEN ESCAPE embodies this opprooch, ctlign'mg all
studies showcased throughout the design process with the theme of creating a secluded retreat where
individuals can withdraw from their everycloy Il][e ][ocing prol)lems with children hqving &iHiculties
Ieorning how to speo|<. The overal zoning prioritizes communal and treatment areas as dividers
between stqﬁand visitors, estobllshing a secure and tronquil space ][or both usergroups. This opprooc|’1
has driven the design, ]qovv, organization, and integrotecl elements within each zone. |ntegroting water
horvesting strategies with green roof and wall concepts allows the builaing to caopt a comprehenslve
opprooch to water management, significqntly reduc'mg dependence on external sources. So, to
become sustainable whitin being oﬁ-grid all presentecl aspects are to be included in the design
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Concept

Inspired by contours

The architectural concept O][ integrclted ](rogmentecl volumes revolves around the idea O][
clecomposing a l:)ui[chng into smc“er, interconnected segments thatrise from the londscope.
These volumes are meticulously designecl to fo“ow the contour lines o][ the terrain, creating
aseamless transition that embodies a harmonious blend between architecture and nature.
The integration with the terrain is achieved throug|’1 several Jeslgn studies of topogrophicol
mapping to ensuree that the buil&ing complements the natural slopes, ridges, and vo“eys,
minimizing the need for extensive excavation and retaining the site's ecologlcol balance.
These shopes create a Jynomlc interploy of levels and perspectives, oﬁerlng to the site a
unique spotial experiences and visual connections to the surrounding water and mountains.
The smaller volumes further contribute to a compact volume moldng the builcling per][orm
better in terms of energy.






evelopment among stuttering and their fomllies. The retreat um(ochs as sublime eleme
in the terrain, as a part o][the contour lines. Th&etreat is spectoculor n its way

o][ mol(mgs its sustainable oﬁ—grid living a port. o][ the treatment hoppening within t

architectural o|esign, olong side provicling a multisensory experience
when embcrl(mg on ajourney within the builcﬁng.
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Upon arrival to the retreat, children and their parents are beginnlng

upon a new journey, starting out at the entrance. A monotholic stone

structure hold up the roof mol(ing the entrance door hidden. Natual

element are in all implemente&.

124






126

Function o|iogrc1m

Functions

The loyout of the Iouilding and room configurotion is shown in this diogrom, simplifying the connection
there is between the four zones: Communal, stoﬁ, treatment and private. The sizes are somehow

relative to each other but on a conceptuol level as well as the orientation. The indoor/outdoor spaces
are also shown whinin the crcftsmen of each circle.
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|_oo|<ing at the building from the south the relotionshlp between these

"ribbons” is showcasaed and how these fo“ow the terrain.
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Room program

Sources Definition Size Quanitity Total Free room hight
(m2) (m2) (m)
Communal Spcaces
Brief Dining room 50 1 50 2,5
Usergroup | Main lounge area 50 1 50 2,5
Brief Lounge area for Stargazing platform 30 1 30 2,5
Brief Lounge area 15 1 15 2,5
Usergroup | Lecture hall for parents 30 1 30 2,5
191
Children therapy zone
Theory Auditory treatment zone 20 1 20 2,5
Theory Visual treatment zone 20 1 20 2,5
Theory Tactile treatment zone 20 1 20 2,5
Theory Kinesthetic, treatment zone 20 1 20 2,5
Own annalysis | Toilets 4 2 8 2,5
92
Kitchen (related to the garden)
Brief Kitchen (driven by the staff for all people): 24 1 24 2,5
Brief -Storage (divided into 2 zones/frozen&fresh) 14 1 14 2,5
Brief -Storage Pantry (can food) 8 1 8 2,5
Brief Apothecary (Farmacy for herbs) 10 1 10 2,5
Brief Muddroom 5 2 10 2,5
66
Entry
Own annalysis |Boat entrance 20 1 20 2,5
Own annalysis |Hiking entrance 10 1 10 2,5
Own annalysis |Hallway (main hallway + corridors) 230 1 230 2,5
Own annalysis |Secretary desk /intergrated with the hallway/ 15 1 15 2,5
Own annalysis |Toilets 4 4 16 2,5
291



Occupancy Acitvity level Access Ambiance Daylight Temperatur Ventilation
(MET) lux c® I/s (m2)
Adult Children | Adult Children Winter Summer

12 6 1,8 1,6 Public Social space, calm 300 20-25 23-26 1,3

14 6 1,5 16 Public Quiet 500 20-25 23-26 1,3

12 6 1,5 16 Public Amazing 200 20-25 23-26 1,3

4 2 1,5 1,5 Public Warm and calming 200 20-25 23-26 1,3

13 - 15 0 Public Ispiering 300 20-25 23-26 i3
1 6 1,8 1,6 Public Tretment 300 20-24 23-26 1,0
1 6 1,8 1,6 Public Tretment 300 20-24 23-26 1,0
1 6 1,8 1,6 Public Tretment 300 20-24 23-26 1,0
1 6 1,8 1,6 Public Tretment 300 20-24 23-26 1,0
1 1 1,5 1,2 Private Clean and practical 200 16-25 - 1,0
2 - 2 - Public Social workarea 500 20-25 23-26 1,3
2 - 2 - Public Walk in fridg 300 16-25 - 2,2
2 - 2 - Private/public Storage 300 16-25 - 3,9
5 - 2 - Private/public Clinical cs. Theraputic 200 16-25 - 3,1
3 1 2 - Public Practical 300 16-25 - 3,1
5 6 2 1,8 Public Safe and welcoming 300 20-25 23-26 1,6
7 6 2 1,8 Public Welcoming 300 20-25 23-26 1,6
20 6 2,3 2 Public Journey/Flow 300 20-25 23-26 1,6
1 - 1,8 0 Private Office work area 300 20-25 23-26 0,9
1 - 1,5 1,2 Private Clean and practical 200 16-25 - 1,5
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Room program

Sources Definition Size Quanitity Total Free room hight  Total zone
(m2) (m2) (m)
Visitors units
Brief Master bedrooms 13 6 78 2,5
Usergroup |Children bedrooms 9 6 54 2,5
Brief Bathromms 4 6 24 2,5
156
Staff/working zone
Usergroup | Therapist office 15 1 15 2,5
Usergroup | Treatment room (one to one treatment) 20 1 20 2,5
Own annalysis| Workers office: Janitor/cleaner & chef & gartner| 30 1 30 2,5
Own annalysis| Break room /with Staff Kitchenette 30 1 30 2,5
Brief Toilets 4 2 8 2,5
Brief Bedrooms 16 5 80 2,5
Brief Bathroom 4 5 20 2,5
203
Practical zones
Brief Technical room zone
-Tank --> drink water 10 1 10 2,3
-Tank -->rain water 10 1 10 2,3
-Tank -->reuse water 10 1 10 2,3
-Tank --> waste food 10 1 10 2,3
-Tank --> black waste 10 1 10 2,3
-Log burner_wood 10 1 10 2,3
-Energy _ battery 10 1 10 2,3
-Heatpump 10 1 10 2,3
Technical room/total 80 2,3
Brief Cleaning room zone:
-Brief -Laundry room 10 1 10 2,3
-Brief -Storage 6 2 12 2,3
Cleaning room/total 22 2,3
Own annalysis| Gardening storage for tools 12 1 12 2,3
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S Occupancy Acitvity level (MET) Access Ambiance Daylight Temperatur Ventilation
lux C I/s (m2)

12 - 0,9 - Private Comforting 300 20-25 23-26 1,1
- 6 1 0,9 Private comforting 300 20-25 23-26 0,8
6 3 1,5 1,2 Private Coxy and clean 200 16-25 - 4,1
1 - 1,8 1,6 Semi private Office work area 500 20-24 23-26 0,9
1 1 18 1.6 Semi private Therapeutic 300 20-24 23-26 1,3
3 - 1,8 - Private Office work area 500 20-24 23-26 1,4
8 - 1,8 - Semi private Relaxing 500 20-24 23-26 3,8
2 B 15 - Private Hygenic 200 16-25 - 3,0
L - 0,9 - Private Relaxing 300 20-25 23-26 0,4
5 - 1.5 - Private Hygenic 200 16-25 = 3,0

2 - 2,3 - Private Practical - 16-25 -

- - - 16-25 -

- - - 16-25 -

- - - 16-25 -

- - - 16-25 -

- - - 16-25 -

- - - 16-25 -

- - - 16-25 -

- - - 16-26 -

- - - 16-25 -

- - Private Practical - 16-25 -

2 - 25 - Private Practical - 16-25 -

2 - 2.3 - Private Practical - 16-25 -

- - 16-25 -

2 - 2.3 - Private Practical - 16-25 -
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Plan

First ﬂoor

This plon drowing is i“ustroting the louichings aesign and loyout o][ its spaces. On the {irst Hoor when
entering the building, isa Welcomlng ][oyer where view to wards the rest o][ the spaces are visible.
Here lies a reception {or stoH to quic|<|y cater to the visitors. Furthermore sanitary rooms are available
to the right upon arrival. Laid out on this ﬂoor is also stoﬁ units and most importontly the communal
zone. Holding o|ining room and lounge area in near connection to each other, this becomes a space
{or social interactions. |n the middle o{ the space is designe& an dpotheccry that enrichens the space
both visuo“y and with its aromas. The spaces are centered around a view towards the water and the
implementeo| green house.
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- Plan. PNy e

Second floor . - 3

The second ﬂoor holds the treatmentzene with both spaces for children and the parents. Alecture hall — .
is Implemented in the main transition zone to centr\o[lze\tﬁls s‘pdce.—Eu#tber on tbe treatment zone holds

an activity room where children can explore with their senses. A sublime division is made whitin-this
space, to cater to each child as well. Furtheron, on this ﬂoor is the staﬁ wor|<ing zone.
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Plan i

The stargazig platform

Wﬁewemborkmg onthe journey O][ going through this loudohng up the stairs and through the di Herent
lies at the end a stone structureRSpecEl to this stone structure is that hidden whit in is an entrance up
to a star gazing plot][orm The stargazing a‘n[o‘rmseﬁcovgllk\e space, where there is no disturbance
fﬁm‘rseundpncj light, mo|<lng itan optimol space {or reloxotion, om W'EHOTI(Tge sltylight‘shocimg stars

and the beou}lfuTNBrflTen nght cgwbe experiences {rom here. N
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Systems
Off—grid

Lostly, a basement is lntegrated into the o|eslgn. The basement are ploceo| in the stoﬁ zone with
stairs leoohng down to it. Here there is room ][or the clecmer/jonitor to store work equipment among
other tings and most lmportontly the right calculated spaceo| ][or the systems in the bullohng is laid
out. This oﬁ—grid sustainable building systems that are aimed to be contribute to an eco—][riendly
construction is integrating an air-to-water heat pump, water treatment such as black water
reuse, green roof technologles, olong side PV ponels and vertical wind turbines. This is illustration
shows on a princlple level the integration O][ the dlﬁerent systems and the relation to each other.

Wind turhines I\\

Il 62

Concept: Systems



Basement

Heat pump
T~ lanitor storage
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Waste station
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Zones

Building concept

Based on the ][unctions nedded in the bulldlng are the ][our main zones: Communal spaces, treatment
zone, private units, and stoﬁ area: Theese zones help organize the spaces to enhance functlonolity,
improve user experience, and optimize the overall eﬁiciency of the structure. Placed in the middle of
the buil&ing close to the journey hoppening inside with a close connection to the green house leocling
outside it the Treatment zone, where the treatment with children fccing cho“enges with LDD and

stuttering is being done.

Zone: Communal
. Zone: Stoff
. -
e .-
. . . Zone: Treatment

. Zone: Private

Ill. 63

Lones cliogram

142



Flow

Movement in the building

To showcase the circulation of people happening inside the building, includlng ho“ways, corridors and
stairs. Good circulation design ensures smooth, unobstructed movement. Divio|ing the ﬂow on several
levels create spoticl hiercrchy. The most up speed ]qow is hoppening inside the middle of the building
in the treatment zone intersection the main ﬂow. More calm ﬂow is predictecJ to hoppen at be back o][
the builcling. In terms ofoccesslble and visuo“y linked connection ﬂow is broken down to a calmer pace,
promoting the experience and integration ofthe multisensory treatment.

— Flow; Communal
-’ . . Flow; Stuﬁ
. , Flow; Treatment

, Flow; Private

Ill. 64

Flow dlogrom
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Plan

Site Plan

The site plan showcoslng the proportions ofthe bullohng in relation to the terrain. The bulldlng is not
the most prominent from this view as the construction of the green covered roo1t is put to the terrain.
Countour lines indicates the slope hoppening on the site. Further on, this &rowlng is showcasing the
relation between the builohng and the kitchen gorclenA Urban plcmnlng g] {orm o][o pothway to the boat
has also been onout as a continuous journey hoppenlng inside the bull&lng.
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ection | .
longitudinql section ‘;

The fo“owing illustrations showcase the longituclinol and transverse seftions of the L)uilcling. These
architetural sections aim to provio|e a detailed view o]f the relation between the inside and outsicle,
where the builcjing is cut to the terrain. Furthermore, the section olong the length o][ the building
highlights the spctlol arrangement and the interaction between o|iHerent ﬂoors and systems, such
the relotionchip between the divided staﬁ zone. The cross-section provicles an lnslght into the
bui[ohng:s Wio|t|1, olemonstroting the implementotion o][ the c|yn0mic journey across several levels
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Conclusion

With an architectural and engineering opproocl’1
the osslgneol task is answered with the oleslgn
the CON-TREAT. This retreat will act as a
treatment center {or children with late longuoge
olevelopment and stuttering. The retreat includes
multlsensory experience to promote longuoge
and communication among the users. As the
simultaneous activation o][ two or more sensory
receptors, such as vlsuol, ouolitory, l<inestl1etic,
and tactile inputs, the so called VAKT — system
which converge in the brain ][or eﬁlcient
perception and integration of Informotion. This is
helping the children to clevelop new skills olong
side literacy and longuoge development. The
oleslgn includes spaces directed to ][ocus on one
0][tl‘1€ human sensesata time, with proportionate
zoning to also make an Interploy between the
VAKT. These zones include elements casting
sl1c10|0w5, generating acoustic and encouraging
movement. Features such as herbs Implementeol
in a showcosing opotlwecory in the communal
zone olongslole the use of smart teclmology,
becomes a part O][ the treatment, as both
engogeol children and parents takes partin it.

Furtheron, as children are all eﬁ[ecteol negotlvely
loytlme usage O][oliﬁerent electronical devices as it
contributes to less time with the rest O][ the family,
this retreat provioles other activities, that engage
both parents and their children that supports the
treatment. There ][or with the use O][teclmologles
that stimulate other senses can lead to an
elevated future. Also included in the cles'lgn is
a plotform that acts as a stage for children to
per][orm their clevelopment and build confiolence
even more so. Laid out are also small personol
unit ][or both the visitors and the employees. All o][
these spaces are created to minimize the loull(l'mg
envelope even more still l'\(:lving aspacious loyout
with still functlonol bathrooms and bedrooms.
The private units ][ortl'me visitors are scattered in a
manor to continue the volume with the presentecl
“ribbons” ollowing l:or a clear flow tl10ugl\t out

the space. Aclclltionolly these unit have a small
terrace ][or quiet contemplotion and where view
towards the water can be enjoyeol. Parameters
such as view towards the ][loor below is done with
an unobstructed view towards the greenlwouse
and the roof but no direct view into the sl<yl'lgl1t
ploceol down below. To cater to the seconclory
and tertiary usergroup spaces just ][or the stoﬁ
and parents are oleslgneol. These stoH spaces
are to be more private ][or them to retract when
oH ][rom work, whereas the oleslgneol spaces ][or
the parents are to be more envisioned for more
less occupieol time as the aim is to ][oster social
interaction tlwrougllout the rest of the l)uiloling.
In all the units are built to make sure of a secure
and relox'mg space ][or the ][omllies cluring this
endeavorasalot of stimuliis provol<ecl emloorl(mg
onthe multisensory journey.

The stargazing plotform is oleslgneol in detail
to form a space that is suitable meditation and
relaxation when enjoying the view to the nlgl1t
sl<y. Most clromoticolly about the space its that
it un][olol to a calm space o][ter experiencing the
journey that is lwppening inside the rest O][ the
builcling leool'mg up to this room. The entrance is
hidden creating curiosity ][or reoclﬂng this level.
The room is oleslgneol to be ploceol at the back of
the l)uilcling away from ortificlol ligl1t and other
disturbances and ][unction and operate as its own
envelope. Back at the builoling is also a door to
the outside l]il(ing trail founcl around the site.

From the outside the lauilcling is set to be
undetectable and a part o][ nature, especiolly the
contour lines, there l)y the name of this retreat.
The l')uilcling is undetectable molnly cause the
prominent areas with covered greenery, but also
inits sl'mope. The overall volumes cater to a simple
formulotion of undetectable and easygoing
architecture. This is marked l)y the slopes on the
roof and on the sides of the lauilding. Here this



design becomes a solid proposition in future
architecture that is build in remote ploces

The Concept where to the |ouilc|ing more or less
are sncped as a result oftne contours on the site
and volumes un][olcls into ‘ribbons” the build is
within its ][rcrgrnentotion becomlng undetectable
and integrotecl into the terrain. This gool has been
reach, with only ][ew other added elements so
also prominent architecture is belng suggested.
The aim has olwoys been to showcase individual
thematic architecture that within teamwork
is belng improved, and within this group the
differences in opproocned have been smoothen
togetner beout'q[u“y. The concept is clear in its
][orm O][ these “ribbons” and with the tiltlng roo{ on
the side of the l)ui|o|ing the architecture smooths
into the surroundlng londsccpe. Furthermore the
concept O][G journey is showcased with arise roof
across these “ribbons” to in a more literal manner
nlgnlignt that there a journey is noppenlng.

In terms of creating hormonlz'lng architecture
whitin  various ][actors: In this project, as
mentloned, the gocl is to create an exciting and
interesting experience for the user group, within
being undetectable and sustainable by being
oH—gricJ. Reacnlng asense O][ elegonce a sublime
eﬁort has been made to make a smooth transition
][rom the inside to the outside connecting the
kitchen gcirclen to the green house and ][urtner
into the communal zone, m0|<ing ﬂow for both
the stqﬁ and the visitors {unctionoli Recognlzing
the nuanced interploy that is laid out between
all important foctors within a design process, a
balance is reach where to all requirements are
set up to bee important when needed in the
cletqlling o][ chHerent architectural spaces.

With o distinct empnosis on sustolnobllity
this proposol provicles various suggestions
that cater to all tree pi“ors o][ sustoinobility. In

exc:mple catering to the environment using local
materials is of prominence to cater to the plonet.
Further on catering to human well- being, both
psycnico“y and mentc“y by dominant promoting
to social interaction the aimed vision is reached.
Furthermore,  this design proposes ways to
Jesign oH—grid architecture where less energy
is needed. Here case studies have genercteo|
inspiration designlng the oﬁ—grio| system. The
water treatment. Ultimotely, the incorporation
O][ both passive and active strategies reﬂects a
holistic cpproccn to sustainable development,
ensuring a balanced and resilient o|esign ][or the
HIDDEN GARDEN ESCAPE. The integration
O][ green roofs and walls, olong with strategic
water tank p[ocement, is vital ][or the sustainable
oﬁ—grid o|es'tgn. By leveroging natural ]{iltrotion
processes and optimizing resource usage, these
systems exempl'q[y innovative opproocnes to
oo|o|resslng environmental cno“enges. The water
tank plocement utillzing gravity, maximizes the
utillty O][ the water system. PV—ponels and wind
turbines are contributers to generating energy
in terms o{ electriclty and these elements are
lntegrctecl into the the architectural o|eslgn in
a way that the l:)ullohng now showcases and
resonate within the theme o{ being oﬂ—grid.
Togetner, these integrated strategies contribute
signi][icontly to the sustoinabillty and ][unctionallty
O][ oH—gr‘ld l‘lving environments.

With implementation O]( the multisensory and
purpose to create interesting spaces ][or the
children this retreat become one of a kind.
Porticlpoting in such a speciolizecl retreat
targeting these issues can be very odvantogeous,
as it allows for a more concentrated focus ona
porticulor area. Futher on The objective of
otten&ingsucnaretrecttistoengogebothchil&ren
and their parents in ][urtner understoncling the
nuances of speecn and languoge &eveloprnent,
a plvotal skillset for ongoing intellectual growtn
benefiting communities and the society later on.
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Reﬂecﬂon

The primary ][ocus o][ CON-TREAT is its

commitment to creating an environment that
stimulates multlple senses simultoneously,
][ostering an eHective and integrative Iecrning
experience. By incorporating spaces deslgned
to target individual senses while promoting
lnterplcy among them, the retreat fccilitotes an
immersive environment that is both engaging
and thercpeutlc. The inclusion o{ clesign
elements like shadow casting, acoustic ][eotures,
and herbal o|isp|oys in communal zones not only
enriches the sensory experience but also creates
a clynomic leornlng atmosphere, but reﬂecting
on cletoiling of such incorporoteo| element could
have been shown more. But in all The controlled
use O][smart technology within CON-TREAT and
the related concern of the eﬂects O][ excessive
screen time considerelng children. Elements
are designed to acts as a tool ][or enhancement
rather than dlstrcxction, promoting a healthier,
more interactive leaming environment.

One of the standout features of the CON-

TREAT retreat is its seamless integration
with the natural environment. The c]eslgn
prioritizes sustulnabllity and minimal ecologicol
][ootprlnt, emp[oying local materials  and
incorporating green roofs and walls. The
builohng's undetectable presence, blenohng with
contour lines and natural surrouno|ings, reﬂects
a commitment to creating architecture that
harmonizes with its environment. This opproach
not only enhances the aesthetic oppeql but also
promotes ecological sustolnoloility,

Sustainobllity is a core princlple in the retreat’s
cJesign. The use of local moteriols, passive and
active envlronmentol strategies, ond innovative
water treatment systems underscores a holistic
opproach to sustainable development‘ Further
investigation on how systems can be optimized

when oH—grid and more specific in use could have

een driven out, but ][or this project the aim is to
make a cohesive design between the architectural
cleslgn and the systems, integrating its elements
such as wind turbines and pv—pcnels.

When designing the "Journey” inside the
builohng, volumes, Shcpes and o|iﬁerent elements
have been used to spor|< interest when wc1“<ing
though the building to cater to the usergroup.
This journey is whit in the o|esign expressed invery
promonante volumes both inside and outside
which can be considered to take the request O][
a jouney to leterel. To|<ing everything in a literal
manner when o|esigning architecture can namely
have its impllcations on the creative process
and the overall aesthetic o{ a project. Literal
interpretations can constrain innovative thinl(mg
and limit the explorotion of abstract concepts or
unconventional ideas that might lead to other
unique and inspiring designs. Such o|eslgn might
lack the symbo[ic depth or layered meanings that
more abstract or conceptua opproaches can
provio|e. This can result in bulldlngs that are less
engaging or thought—provoldng. Even though,
going with this literal opproach can ensure that
the o|esign meets the exact speciflcotlons and
requirements laid out by clients or regulatory
|ooo|ies, reducing the risk o{ misinterpretation.
But as Architecture has the power to convey
messages and tell stories through its ][orms
and spaces, a literal opprooch might miss
opportunities to use metophor and syml:)ollsm.

Lostly when completing a masters thesis in
architecture which has been a multl][oceteo|
journey, which is requiring not only deep research
and creative cles'tgn but also meticulous attention
to detail in documentation and communication.
With an aim to Deliver a thoroughly proofreocl
paper, clespite smaller typogrophicql errors,



grommoticcl mistakes sentences have been
constructed to create a cohensy in the written
text Glong side reputec”y create curiosity ](or
the reader whitin an academic lcnguoge. Here
the text becomes consistent which creates a
proficient paper. This eﬁective communication,
both Whin thewritten textoncl visuolpresentotion,
is basis ofc successfulthesis, this could have been
improvecl. Especio“y some illustration could have
been conveided more professiono“y, but further
works continues with even more aspiration to
create goool communication. Aware of some O][
these issues, there has Tl\roughout the process,
been sought out ][eeo|boc|< ][rom supervisiors and
other interested partners, which have led to a
helpful process striving to better both the written
and visual presentation.
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Appenohx]

Competition brief

LARSEN LIVERPOOL

The Competition Bundle

Explain the competition bundle and a brief summary of the site

1. Secret Garden Escape - Scandinavian Fjords: Design a hidden, off-grid escape and wellness retreat
along the sloped bank of the Masreyfjord UNESCO World Heritage Site, centred around a bountiful kitchen

garden.

2. Floating Sauna - Secandinavian Fjords: Design a unique underwater sauna experience beneath the frozen

UNESCO Neeroyfjord.

3. Site Analysis: This package is a tool to influence and guide your design, if you want it to. It is designed to

give you a general overview on the area, similar to a site analysis.

General Requirements

All participants must consider and acknowledge the following in their designs, regardless of the competition the

design is for:

Materiality Energy efficiency

Windows - light and sun exposure Passive technologies
Building orientation Water storage and recycling
Energy sources Food sources

Green technologies Ecology

Permaculture

Waste recycling
Low-impact lifestyle
Benefit to the environment
Low-impact construction



SECRET GARL
COMPETITION

Design Guidance Checklist:

D Design

O DOB000 000 000 REn

O

Unique and innovative design
Invisible

Off grid/sustainable design
Garden/growing area
Communal spaces

Staff kitchen

External diving deck and comfortable
seating

Connection to surroundings throughout
External shower

Private bedrooms with private
bathrooms

User experience/journey

Suitable for 12 people and 6 staff
Log burner/heat source

Sensory experience
Texture/lighting

Natural materials

Carefully considered colour palette,
needs to reflect the site

Monolithic stone feature

Area for quiet contemplation

O Stargazing area indoor or outdoor if
stars are visible - will not be raining

[] Some connection with ancient
Morwegian buildings

[ sustainability
D Impact on wildlife - can this project
benefit local wildlife?
Materiality
Thermal insulation
Heat source
Water recycling
Potable water source

Growing area for microhabitat/edible
plants on board

0O 000000

Energy storage - must be non polluting,
renewable energy

[] Aromatherapy
[0 Soft fabrics
(] Natural stones and wood
[0 stimulate senses

[] Tactile environment

O Light



O
O
O
O

LARSEN

Dried herbs
Storage jars/bottles and apothecary
Yoga space

Indoor water source

D Food therapy

O 0000 000

Natural foods

Growing area indoor/outdoor
Communal dining experience - can be
single table for 12 people

Views

Fire/barbeque

Lounge seating for after meal
Interactive experience - gather food
themselves

Storage of dried herbs, teas,
vegetables etc

I:l Horticulture therapy

Growing areas and layout
Harmonious planting

Mative, seasonal planting and
harvesting time consideration

Kitchen and preparation (staff only)
Gardening storage
Mud room/boot room

Greenhouse

O0000 0Ooo

Energy and resource conservation -
water recycling, composting, etc

[ other

O

Consider wild swimming and what
might be needed to ensure safety

LIVERPOOL

|:| How do visitors get on and off, and
where? Docking station

D Mo set size but must be appropriate for
the use/site

[O show option for early morning and late
evening skies/atmospheres (dawn and
dusk)

O Purpose: choose your own subject topic
D Gonsideration to the type of users -
why are they “escaping” to the retreat?
D Research and statistics
D Length of stay

|:| Submission and drawing list

[CJ Main images must show proposal
in winter with icy water

D Show external and internal of
building

[CJ Full view of architecture within
context

() Architectural perspective section
drawing - feature wall,
internal/external growing wall,
recycled glass bottles.

[ Axonometric showing zoning and
Journey through proposal

[] Drawing eutlining sustainability and
resource conservation strategies to
support a completely off-grid
proposal

|:| Drawing demonstrating wildlife
preservation strategies



Garden Escape criteria:

& Your visuals must reflect the site and the landscape of the fjords.

& We are locking for a unigue and ‘out of the box’ design style, always with the user experience in mind. The
architecture must be functional, user driven and locally responsive using natural resources, suitable for this
unique location.

* The Escape should provide a sensory experience with a focus on tactile materials, lighting and relate to the
garden and associated therapies. It should be almost hidden against the backdrop of the Fjords and create
a safe and comforting environment for the user.

® The building should be suitable for 12 people or 6 couples at any one time with a minimum of 6 staff for
your chosen period of time, based on research. You may add more guests depending on your research and
project proposal but this must be reflected in the size, scale and accommeodation of the building. Reasons

for this must be included.

wildlife while creating architecture that benefits natural flora and fauna of the area is essential with natural
by-products being reused, e.g. compost and fertiliser, creating a ‘no waste' proposal.
& Growing areas should consider native, seasonal produce, including during harsh winter months, with an

emphasis on harmonious planting. This indoor/outdoor garden should provide enough food to sustain the
visitors while producing sufficient harvest to store for less fruitful times.

®  The architecture can be on one level or split across multiple levels - providing a clear journey for visitors as
they move through the building. The building should feature communal loungin, dining and outdoor areas
with private areas for quiet contemplation and each guest and staff member should have a private double
room with a private bathroom.

® A kitchen area for staff use only must be drawn and detailed - this will use produce from the growing areas
so should be located nearby.

&  An external terrace should feature seating and dining areas and an area to relax before/after wild swimming
in the fjords.

® The escape will be accessed by beat only, and a docking platform should be considered. If you are taking
part in the Floating Sauna Competition, this can be featured in your design and located at this dock for the

guests to use.

* A stargazing platform should be available for guests - this can be internal or external. If external, the area
does not need to be covered - if stars are visible there will be no clouds/rain.

® A monolithic stone structure should be featured within your design - this is a chance to get creative.



Appendix /

Interview

Hello Hilda Sonsterud

As mentioned, we are conducting a master thesis in architecture and design, where we are to compete
inan inspirotionol architecture competition ][or master student at Larsen l_iverpool in October.

The competition involves louilding a retreat in l\lorwoy at the Noer(z)][jords in Aurland Nlunlcipolity. The
retreat is ](rom our own clﬁoosing targeting children with late longuoge development and/or stuttering
with their parents. And fortlwis reason, we are interested in leoning from your l<nowledge about people
who ][oce longuoges diﬁ[iculties and stuttering.

Which age group do you consider to be the most in need of such a retreat?

Worl<ing with children who stutter ][rom the age of 6 and above are within her expertise, as children
under the age of 6 requires some other treatment as well. When designed ][or children and older kids
there are some contrasting points to consider.

...and ][or which period of time is needed fortlwem to get the proper lwelp?

Tweekis enouglﬁ, some treatments lostlng one intense week have been shown to be very laeneflciol
What are the most common characteristics ][or people/potlents with late longuoge development i][
there are any.

Children are in all more able to stand on their own without their parents present, so ][or them not
to overprotect their l<ids, spaces for educational purposes ][or the parent only are needed. Here the
parents can share their experiences with lwovlng children who suﬁ[er ][rom LDD and stuttering. A part of
the treatment is also ][or them to be prepored for the real world where tlwey must be able to stand on
their own.

Wlwiclt l<Ind of rooms ond spaces is needed ][or a longuoge teoclwer to lﬁelp tlwe clwild ond/or groups of
clwildren?

Big group rooms where you can work with groups of the zise of 6-8 children s a proper distribution.
But not to l:)lg groups. Groop rooms with space where youa able to gotlﬁertlte children in a circle.

What sensory experiences is shown to be most eﬁective to lwelp children to better communicate ond/or
what architectural elements do you suggest as a longuoge professorto be ltelpful ][or this usergroup?
Ploy and lwiglw level of activities are bene][iciol for the children to be more engoged in the treatment.
Golng outside is also loeneficiol ][or group to have a clwonge of sensory.

Is a connection to the nature and outdoors in some way peneliclol to children late longuoge
development?

Are there any other lﬁindering ][ortlwese children and their parents that we need to take in consideration
when designing a l)ulldlng for children with late longuoge development?
Tl\ey are being clwollenges even furtlmer when stonding in ][ront of an audience, so ][or them not to get



frlghten, to draw to ]{ocus on a screen or some pictures are very l)ene][lcial to them. An auditorium like
space can be used.

In the mean time we have done some onolysis O][ our own focuslng ona speciol experience ][or an
increase interest in the matter. In this relation we are tc:“(mg about the ‘mood” of the space. What
mood or o|iﬁ[erent mood s there to pre][er when wor|<'mg with children who ][cce these issues? When
to“<ing a bout mood it could be a meditation zone ][or creating the feeling of comfort and relaxation or
another leorning environment that is fun and creates some kind o curiosity.

Bothiis important. But hoving aspace for mind—fu“ness canbe very beneficiol, but have only conducted
research about adolescence and adult to receive this kind oftrectment.

Furthermore we are suggesting a multisensory experience as we have done a research about
how activating other senses might help the childrens curiosity and leorning curve and longuoge
development.... What do you think about that?

Hoving c1uo|itory, toct[le, visual and cuo|itory senses activated is very important for children to be more
engogeo|. Everything MT.is important.

Can ][ood, horticulture cmo| aroma therapy |oe use][ul tool/element tlwt miglwt help chilo|ren with lote
longuoge development.
Don't |<now.

Can Calm soothlng activities be goocJ ][or stutters while Iworvesting activities migh be benefltic[ to
children.?

Don't |<now.

Do you usuc“y use some speclfic elements or tools in your treatments sessions, do you need a precise
space for something related to treatments course? Some element children might benefit ][rom in their
theropy sessions? Are there some activities/elements that are beneficiol ][or childrens ploy when
toc|<ling this issue.

Fora theropist adesk and a chair is needed, and space for co“eogues to gather would also be nice.
Do you think such a stoy/retreot have a bene{iclol effect on children with LLD and stutters?

Very much. And it would be nice to see such a ploce be realized.

Furthermore, is there onything else you value as important in relation to our o|eslgn process whitin this
field 01[ topic?

Hoving a ploce ][or student to be able to watch the children interact and how treatment sessions are
done would be nice. Hoving a sort of mirrored glcss window ][or them to watch without the kids been
aware of being watched. Using these g[oss windows are have been tried out and well received |oy
student stuo|ying children with LDD and stuttering.
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Appeno|ix 4

Kitchen Garden

In terms of de][lning the size O][the self suﬁ(icient garden, calculations have been made out of what an
average person + child consume in a year (see appendix

The size of the garden should be opproxlmotely 1500 square meters. This could for exomple be
presented ina garclen at the size ofarouno| 50x50 meters. It could also be presenteo| whitin a circular
gc:rden represented by a circle with a radius of around 30 meters. For a more orgonlzeo| goro|en a
proposol o{ two smaller garo|ens is to be pre][erreo|: one for Veo|getobles and ](rult and one ][or Herbs.

- \/\

Kichon gordae | Kchen gorden | Vedgushle

\_/\/’

50 > d [T

How many square meters is requlre& for a Kitchen gorclen to be self—susto'moble?

Interms of Jef’ming the size of the seH: suﬁlent Garden, calculations have been made out from what
an average person + child consume ina cloy/yeor. The average person needs about 400 grams
o][][ruits and vegetololes ina Joy meaning 146 Kg pr year. For a gorclen to procJuce enough foocl
cleepens on various thlngs such as amount of cultivotion, climctte, soil, humus, timely oncl water etc.
The sel][—sufﬁenct kitchen gorden procluce can vary ][rom oneto four Idlogroms per squarre meters
clepencling on the choice of vegetolole there is plctntec]. For exomple, carrots, kale and potatoes are
very procluctive veclgetolole regorcl'mg to the size they need. The horvest'mg of carrots can be up to
10 |<g. per m2. And a hectare o][ potatoes can y'lelcl more than sixty tons o][ potatoes, meaning for one
person you need qpproxamotly 15 squarre meters of gorden space, orina gorclen with the size of

50x50 meters, ][our rows of potato to last one year for opproxcmetly 18 people.

Potato plants
Potato plants
Porarto plarts
Potato plarts

50m



h[one person requires 146 Kg pr. Year and a child requires about two thirds ofthot and the retreat can
occupieo| by 8 adult stoﬁ, Six of whom work per shift, which means there would be flve staﬁ every o|c1y,
in addition to 12 parents, in total there would be 17 adults and 6 children there needs to be cultivated
2336 Kllogroms yeorly ][or the o|eslgneo| Kitchen gc:ro|en to be self—suﬁident.

146Kg *17=2482Kg
And (146/3*2) * 6=584Kg
So in total 2482 Kg + 584 Kg =3066 Kg.

Furton i][ the ground in the kitchen gorden is O][ well soll, the kitchen gorclen should at least be able to
proo|uce 2 Ki[ogroms of frults and vedgetoble per squarre meter a goro|en at the size of 1533 m2 is
needed to ][eeo| the visitors O][the retreat.

3066 Kg/ 2Kg perm2 =1533 m2

In addition to this ][rult trees should be plcnteo| nearorinthe gorclen for od&itionclfood. The wish is here
to plcmt opple, pear and trees of plum ofthree trees of each. These should be plantet with a distance O][
each other O][o maximum of 6 mesters ifthey are about to become very big. So in addition to the 1533
m?2 kitchen gc:ro|en a plot of land fortrees ofo bout the sixe of18x18 meters.

18718 =324 m2
Total 324 +1533 =185/ m?2

Apple Tree FAQ)s — Irish Seed Savers Association

HOW many m2 4 self—sustoinable? (cultu.be)



Appeno|ix 5

Kitchen Garden

Interms of Energy Demand ][or the bui[ohng, included in the calculations are:

Energy demand: Heotlng
/\/\ochine/system
Electrical oppliences

Pumps

Energy demand Demand per m2 mi Units Floor area units

Critical cold d 4,5
Heating r! !ca ooy kWh/m2month 974 m2

Critical hot day 0,0

......... and pertotal Units Month Total demand per day Units
4383,00 J 31 141,39
kWh/month j:::’ KWh/day

0,00 30 0,00

RE][erence: Month Averoge Excel.

When finding a pump the energy demand pr. day must be known: 146,67 kWh/day

To geyitto hours:

141,39 / 24 hours = 5,89 kWh

To get the energy the pump is in need O][: Divide with COP ][rom the heat pump that is ][ouno|: The

COP s a measurement O][the energy eﬁ[iclency O][the units heating per][ormance.

There are genere“c:y fOUI’ types O{ heotpumps: Ail’ souce, GI‘OUHCJ source, water souce ono| All’-tO-Oil’

souce:

Whiter, ].J.L. and Manager, M.S.C. (2023) A guide to the 4 types of heat pumps: Pros & Cons, The
Eco Experts. Available at: https://www.theecoexperts.co.uk/heat-pumps/types (Accessed: 25 May

2024).

First it was estimated to include a boller, but as a heat pumps uses less energy aso this is pre][erreo|.

https://www.sinclair-solutions.com/en/ products/heat-pumps/ s-therm-yukon-twin-fan-monoblock-

units/11519-smhm-180b-3-053122000005180. html
COP=47
589kWh/ 4,7 =125kWh




Machine/system Demand Units nated use hours peremand perda  Units
L Mechanical ventilation 4,4 24 105,6
Bystems kw kWh/day
Heat pump 1,25 24 30,1
Totaly 135,7 kWh/day
Electric appliancas Demand Units Oceupancy Units Per day Units
Per one family around & families:  machine * occupants Demand: Electric appliances / 365 day
Refridgerator 188 8 2304,0 631
Freezer 409 7] 8180 2,24
Dishwasher 289 1 289,0 0,79
Washer 243 2 486,0 133
Dryer 168 kwhy year 1 368,0 kWh/ year 1,01
Audio visual appliances 330 0 00 0,00 KWh/day
Computer 16 [} oo 0,00
Standby power 482 8 3856,0 10,56
Demand per total lighting / 182.5 day
. winter 352 8 44160 242
lighting kWh/ season kWh/ season
summer 300 8 2400,0 13,2
Toral, winter : el kwh/day
summer 3540

For the electricol oppllonces estimations recoro|ing toa households are ][ounol at tltis source:

Olivier S'Lo“er,Jérome Lemoine, ENERTECH Benoit Lebot, International Energy Agency

Electricity Demand in Europeon Households: N\ojor F'mo|ings ][rom an Extensive End-Use N\etering
Project in Four Individual Countries By: Olivier S'Lo“er,Jérome Lemoine, ENERTECH

Benoit Lelaot, International Energy Agency Lorenzo Poglicmo, Politechnicum Milano

Available  at: https://wvvvv.oceee.org/files/proceedings/2002/o|oto/pcpers/SSOZ_Ponel8_
Poper23.|oo|][ acessed at: (25—05—2024)

Machine/system Demand Units' Estimated use hours per day Demand per day  Units
Filtered black water --> toilets 2,00 3 6
oumps Filtered rainwater --> cleaning/showering 2,00 W 3 W/ day
Well drink water --> tank 2,00 3
Drink water --> foset 2,00 3 6
Total, U kwh/day

Admin (2024) Water pump electrlcity usage: Copoclty and ][octors, FAMCO. Available at: https://
fctmcocorp.oe/blog/wcter—pump—electriclty—usoge—copocity—ond—foctors/ (Accessed: 25 /\/\oy

2024).




Energy demand (DK) Units

Total,; Totaly+ Totaly+ Total, e Sl kWh/day
summer 195,08

Caleulation is made for a winter o|ay, as it would be the more critical periool. anuory
Estimated energy needed to be proo|uceo| ][or each system

Energy is covered by:

10 % PV - Panels - 20,61 kWh/day
90 % - Vertical wind turbines - 185,5 |<V\/h/o|oy

](rom CBE: Center][or the Built Vvironment
In average the globol and Dlﬁuse Horizontal Solar Radiation per chy/JonuoryéS Wh/m?2

W to kW
65/1000 = 0,065 kWh/m?
So they produce
0,065 kW * 24 h = kWh/m?2/day
The PV system’s capacity should be:

Totol energy consumption / Averoge Solor insulotion

20,61kWh/day /1,56 kWh/m2/day =13, 21kW
But with an eﬁiclenty at18%

13,21kW /0,18 =73 41kW



eoch pcmel |’10$ power rat'mg 400 W or 0,4 I(W
T|’1€ number O][ P\/—ponels SI’]OU[CI be

73,41kW /0,4 kW =183,5 (184 PV-Panels)
one PV—ponels |’10$ the area O]t 1,7 m2 SO the tOtGl are neede& is
184 *1,7 =108 m2

FOF the rest to be coverecl the 85% \/erticol w‘ma turbines ShOU[CJ proo|uce 185,34 l(ng’\/CIOy For

this it is chosen ][or some of it to be Integrated into the bulldlng and the rest integrateo| into the urban

londscape. To get the estimate O][ per][ormone O][ a particu[or wind turbine this formulo is used:
AEO=164"D"2"D"3
AEO = Anual energy output (|<V\/h/o|ay)

D = rotor diameter, m ( here 2.25m )

V = Annuol Wind speecJ ( here 8 m/s)
AEO =164 * 2,25%2 * 8”3 =1889,28 kWh/year

Per clay
1889,28 kWh/year / 365 = 5,2 kWh/day

Estimated energy needed to be proclucecJ from wind turbine integrotecl in the bu‘llcl‘mg o|esign

218,05 kWh/year *18% * 27 % = 50 kWh

Number O][ turbines neec]eo|

50kWh/ 5,2 l(\/\/h/doy =10 wind turbines

|ntegroteo| into the bullcl'mg o|esign is 10 vertical wind turl:)lnes, they are placed inside the slopeo| part
O][ the bullcl'mg where its |oecom'mg a part of the terrain. 2 in each placement. ( see master plan)

In the urban o|esign p[cln there is needed biggerturbines. Same presiclure.



To get the estimate of performone o][ a porticulor wind turbine this formulc is used:
AEO=164*D"2"D"3
AEO = Anual energy output (kWh/doy)
D = rotor diameter, m ( here 6,25 m )
V = Annual wind speecJ ( here 8 m/s)
AEO =164 " 6,25"2 * 8”3 = 5248 kWh/year

Per aay
5248 k\Wh/year / 365 = 14,4 kWh/day

Estimated energy needed to be proo|ucecJ from wind turbine lntegrctecl in the builcling clesign
kWh/year *18% * 73 % =135 kWh
Number of turbines needed

135 |<W|1 / ]44 |<W|1/doy = 94 (10 blg Wino| turbines)

|ntegr0|ted into urban design plon is 10 bigger vertical wind turbines, they are plcced onthe slope up

the mountin.



Battery size :

in this webpoge a semple metho to calculate the batter size is described

https:/ /www.awelectrics.co.uk/ ][inding—your—perfect—solo r—bottery—size—o—step—by—step—gulcle/
Energy Consumption: The total o|ol|y energy demand requlreo| in the builo|ing.

Autonomy Doys: The number ofc|oys that a renewable system can provlc|e energy in case the external
energy sources like sun or wind are not provio|ec|

Deptn of Dlschorge (DoD): The percentage of the total bottery capacity that can be used, be][ore
recnorglng is reqiuereo|

In this linkit is ][ouncl that a Lithium-ion bottery's DoD is about QO%, it has Algner energy o|ensity

compored to the lead acid bottery which means it can store more power in relation to the bottery
dimension size, require less maintenance and it has a relotively nign li][e span

https://www.epowertecnnologies.co.zo/news/litnlum—ion—botteries/#:~:text:V\/hot%20is%20
the%20D0D%200f,t06%20charge %20it%20as%20often.

Formula: Bottery Size = (totol energy consumption in kWh x Autonomy Doys) /0.95= bottery size
in kKWh.

Conslclerlng other foctors likewlse; the system eﬁlciency and temperature

80%

The {inol ][ormulo : Bottery Size = (totol energy consumption in kWh x Autonomy Doys) /0.9570.8
= bottery size in kWh.

Energy Consumption: 218,05 kWHh

Autonomy Doys 50|oys
Deptn of Discnorge (DOD) 0,95
Orther factors 08

Bottery size:

218,05 5) /(0,95 0,8) =1434,5kWh



From this l'm|<, a battery unit that can be installed in a module system is ][ouno|.

https://www.lmprovecn.com/orticles/qppllcotlon—of—lithlum—bqttery—in—householc]—energy—storcge—
system

The speci{ic chose bqttery can be {ouncl at this link:

https://wwwimprovecn.com/proc]ucts/10—30kwh—stocl«:ble—power—storctge—|oric|<?t0b:tech_specs

The chose unit has a capacity O][ 30 kWh

The battery has these dimensions:

Lenght: 06m

With: 05m

Height: 1,285 m

Volume : 0,3855 m”3
Total:

1434,5kWh / 30 kWh = 47,8 kWh
Total volume

0385m”3 " 47,8kWh=184m"3

With a storage room hlght at 2,3 m the need area to {it the bottery is:8m”2

184m"3/23m=801m"2






Appeno|ix

Use of Pictures

31/05/2024, 02:26 Mail - mkhadd18@student.aau.dk

RE: Use of pictures

Maher Mohammad Esam Khaddam

Fri 12/04/2024 11:18

ToKaterina Tsili <tsili.314studio@gmail.com>;

Hey Katerina
Thank you very much for your help and your approvment. | assure you that we will refer to the Pictures owner in our
final report.

Here is our initial introduction and framework that will draw some outlines about our project.

Introduction:

In a world constantly pulsating with noise and speed, some of our most vulnerable citizens face a distinct
challenge: Children with language delays and other difficulties such as stuttering and their affected parents as
well. Confronting an overwhelming world where words can feel like rivals, there is an urgent need for a
space/place where these children can find tranquility, comfort, and a voice of their own. This master's project in
civil engineering architecture strives to reach the goal of becoming a tribute to the strength found in silence.
Presenting here is an innovative concept: a retreat tailored specifically to these exceptional children, a
multisensory experience where the children can explore, learn, and grow without the fear of being
overwhelmed by other disrupts/distractions.

The framework:

https://www.larsenarchitecture.com/company,

Larsen Architecture is a dynamic team of professionals, who design international competitions and workshops
to challenge and inspire young participants, and students to make their master thesis projects.

With Larsen Liverpool’s new competition, Hidden Garden Escape, their main goal is to design a retreat with a
high level of sustainability, requiring the users to be close to nature, and creating a project that is undetectable
and fits smoothly with the topography.

Our main goal of using your pictures is to use them as inspiration for undetectable architecture.

Med venlig hilsen

Maher

42332409

Mkhadd18@student.aau.dk
https://www.linkedin.com/in/maherkhaddam/

From: Katerina Tsili

Sent: Friday, 12 April 2024 10.44

To: Maher Mohammad Esam Khaddam
Subject: Re: Use of pictures

Good morning! Of course, you can use these photos for your thesis, provided that the source from
which you obtained the photos is shown, as is usual in any research. Also, we would be interested in
hearing a few words about your thesis and the reason why you want to use these photos.

https:/mail.aau.dk/owa/#path=/mail/AQMKAGNmMZGEXN2E4LWRmZTQtNGU4Ni1hMjAOLTUxZjA4ZmUOY2IxOAAUAAAD4ISVMArrKE6LWU8dmu...  1/2



31/05/2024, 02:24 Mail - mkhadd18@student.aau.dk

RE: Use of pictures

Maher Mohammad Esam Khaddam

Tue 16/04/2024 10:00

Sent Items

To:Brad Feinknopf <bfeinknopf@feinknopf.com>;

Hey Brad

Thank you for permitting us to use your pictures. | will assure you that we will cite you in our thesis.

Med venlig hilsen

Maher

42332409

Mkhadd18 @student.aau.dk
https://www.linkedin.com/in/maherkhaddam/

From: Brad Feinknopf

Sent: Friday, 12 April 2024 13.14

To: Maher Mohammad Esam Khaddam
Cc: info@ottoarchive.com

Subject: Re: Use of pictures

Maher

I thought | had replied. That's fine. Please credit the image in your thesis as “ Photography ©Brad Feinknopf”
Thank you for asking first.

All the Best,

Brad Feinknopf

Please excuse any typos!!!

104 N. 3rd St.

Columbus,Ohio 43215

(614) 225-0414

Recently selected by ArchDaily as one of the Top Photographers in the World to Follow

http://www.archdaily.com/417291/world-photo-day-the-13-architecture-photographers-to-follow-now/

Please check out my new website at:

http://www.feinknopf.com

On Apr 12, 2024, at 5:41 AM, Maher Mohammad Esam Khaddam <mkhadd18@student.aau.dk> wrote:

t , il.aau

.dk/ #patt i ZGEXN2E4LWRmMZTQINGU4Ni1hMJAOLTUXZJA4ZmUOY 2IxOAAUAAADAISVMArTKEELWUBdmuU. ..

12



31/05/2024, 02:25 Mail - mkhadd18@student.aau.dk

RE: Use of pictures

info <info@superform.si>

Fri 12/04/2024 11:29

To:Maher Mohammad Esam Khaddam <mkhadd18@student.aau.dk>;
Hi there.
It's alright with us. I'm glad that our projects inspire others.
Best wishes, Marjan

marjan pobolj3aj, u.d.i.a.. | +386 40 561 077 | marjan@superform.si

superform, d. o. o. | nazorjeva 6a, 1000 ljubljana, slovenia | http://www.superform.si

From: Maher Mohammad Esam Khaddam <mkhadd18@student.aau.dk>
Sent: Friday, April 12, 2024 10:33 AM

To: info@superform.si

Subject: Use of pictures

To whoever has the right.
Hey

I am trying again here, with the hope off getting your answer.

Concerning publishing an architectural master thesis, | need your approval to use the following images, which

can be found in this link.

https://www.theplan.it/award-2023-villa/my-little-big-world-a-villa-based-on-a-fluid-inward-oriented-atrium-superform

Med venlig hilsen

Maher

42332409

Mkhadd18@student.aau.dk
https://www.linkedin.com/in/maherkhaddam/

https://mail.aau.dk/owa/#path=/mail/AQMKkAGNmMZGEXN2E4LWRmZTQtNGU4Ni1hMjAOLTUxZjA4ZmUOY2IxOAAUAAAD4I5VMArrKEGLWU8dmU. ..

m



31/05/2024, 02:24 Mail - mkhadd18@student.aau.dk

RE: Use of pictures

Maher Mohammad Esam Khaddam

Fri 12/04/2024 11:47

Sent Items

To:KRAK. architects <krakarchitects@gmail.com>;

Hey Konstantinos
Thank you for your reply, and | assure you that we will cite the author in our final report.

Med venlig hilsen

Maher

42332409

Mkhadd18@student.aau.dk
https://www.linkedin.com/in/maherkhaddam/

From: KRAK. architects

Sent: Friday, 12 April 2024 11.42

To: Maher Mohammad Esam Khaddam
Subject: Re: Use of pictures

The images are subject to intellectual rights , you can use them for scientific purposes by adding citation and with the author
mentioned clearly ©konstantinos stathopoulos|KRAK. architects

Best

Konstantinos Stathopoulos
architect & founder of konstantinos stathopoulos | KRAK. architects

On Fri, Apr 12, 2024 at 11:07 AM Maher Mohammad Esam Khaddam <mkhadd18@student.aau.dk> wrote:

To whoever has the right.
Hey

Concerning publishing an architectural master thesis, | need your approval to use the following images, that
can be found in these two links.

https://www.designboom.com/architecture/konstantinos-stathopoulos-krak-architects-engraves-crooked-residence-

cretan-landscape-10-08-2021/#

https://mail.aau.dk/owa/#path=/mail/AQMKAGNmMZGEXN2E4LWRMZTQINGU4Ni1hMjAOLTUXZjA4ZmUOY2IxOAAUAAADAISVMArKE6LWUBdmu...  1/2



31/05/2024, 02:26 Mail - mkhadd18@student.aau.dk

RE: Use of pictures

Maher Mohammad Esam Khaddam

Thu 21/03/2024 10:15

Sent Items

To:George Messaritakis <g@gmessaritakis.com>;

Hi George

Thank you a lot for giving permission. | will assure to hold the conditions as you wish. And | will already ensure you that
the picture will only be used for academic purposes.

Thank you very much, wish you all the best.

Med venlig hilsen

Maher

42332409

Mkhadd18@student.aau.dk
https://www.linkedin.com/in/maherkhaddam/

From: George Messaritakis
Sent: Wednesday, 20 March 2024 20.06
To: Maher Mohammad Esam Khaddam
Subject: Re: Use of pictures

Dear Maher,

Thanks for getting in contact. I hold the copyright on the images and I can give you permission to use them on your
master thesis.

The conditions are that the architects name and my name must be mentioned with the images, and also the images
can only be used non-commercially in the academic context of your thesis.

I hope this helps and good luck with your studies!

Kind regards

George
George Messaritakis

photographer
architecture + landscape

Athens
+30 6977 618916
g@gmessaritakis.com

https://mail.aau.dk/owa/#path=/mail/ AQMKAGNMZGEXN2E4LWRmZTQINGU4Ni1hMjAOLTUxZjA4ZmUOY 2IxOAAUAAAD4I5VMArTKE6LWUBdmu...  1/2



31/05/2024, 02:21 Mail - mkhadd18@student.aau.dk

Use of picturs

Martin Mgller Vilhelmsen <mam@cebraarchitecture.dk>

Fri 26/04/2024 13:09

To:Maher Mohammad Esam Khaddam <mkhadd18@student.aau.dk>;

Hi Maher,

Thank you for reaching out and for your interest in CEBRA’s work.

Please, follow this link to see the photos (expires on May 12):
https://collab.cebraarchitecture.dk/s/NDpFSSidGeSZBj2

Terms and conditions of educational use

The materials available via the link in this email must only be used for educational purposes. The
content must remain unchanged and cannot be edited without further agreement with CEBRA.

Moreover, you are not allowed to use, share, or edit the content for commercial purposes or share it

with third parties without permission from CEBRA.

Feel free to reach out if you have any questions. Good luck with your thesis. Have a nice weekend!
Speak soon,

Med venlig hilsen | Best regards

Martin Mgller Vilhelmsen
Kommunikationsansvarlig | Communications Manager

office +45 8730 3439 | direct +45 3161 9671
email mam@cebraarchitecture.dk

CGeRe

aarhus | Vesterbro Torv 3, 2. sal | 8000 Aarhus C
copenhagen | Vesterbrogade 124B, 3. sal th. | 1620 Kgbenhavn V

From: Maher Mohammad Esam Khaddam <mkhadd18@student.aau.dk>
Sent: Tuesday, April 16, 2024 8:55 AM

To: Cebra main email <cebra@cebraarchitecture.dk>

Subject: Use of picturs

You don't often get email from mkhadd18@student.aau.dk. Learn why this is important

Hey

https:/mail.aau.dk/owa/#path=/mail/ AQMKAGNmMZGEXN2E4LWRmZTQtNGU4Ni1hMjAOLTUxXZjA4ZmUOY 2IxOAAUAAAD4ISVMAITKEELwWU8BdmuU. ..
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31/05/2024, 02:27 Mail - mkhadd18@student.aau.dk

RE: Use of pictures

Maher Mohammad Esam Khaddam

Thu 21/03/2024 10:11

Sent Items

Toiinfo@fabijanic.com <info@fabijanic.com>;

Hi Damir

Thanks for your approvment.

Med venlig hilsen

Maher

42332409

Mkhadd18@student.aau.dk
https://www.linkedin.com/in/maherkhaddam/

From: info@fabijanic.com

Sent: Monday, 18 March 2024 17.31
To: Maher Mohammad Esam Khaddam
Subject: RE: Use of pictures

It's okay to use photos for that purpose.

Damir Fabijanic

From: Maher Mohammad Esam Khaddam <mkhadd18@student.aau.dk>
Sent: Monday, March 18, 2024 11:00 AM

To: info@fabijanic.com

Subject: Use of pictures

To whoever has the right.
Hey

Concerning publishing an architectural master thesis, | need your approval to use the following images, which
can be found in this link.

https://www.archdaily.com/903759/issa-megaron-proarh?ad_source=search&ad_medium=search_result_all

Med venlig hilsen

https://mail.aau.dk/owa/#path=/mail/ AQMKAGNmMZGEXN2E4LWRmZTQINGU4Ni1hMjAOLTUxZjA4ZmUOY 2IxOAAUAAAD4ISVMArrKE6LWUBdmu....  1/2



RE: Use of pictures

Karel Galland <kgalland@ecofluid.com>

on 15-05-2024 18:19

Til:Trine Vig Laursen <tvla18@student.aau.dk>;

Hi Ventig,

Feel free to use the illustration in the proposed context.
Karel V Galland, PEng

ECOfluid Systems Inc

1900-200 Granville Street

Vancouver, BC, V6C 1S4

T: 604 662-4544, Direct: 604 696-6947

From: Trine Vig Laursen <tvlal8@student.aau.dk>
Sent: Monday, May 13, 2024 10:59 PM

To: info <info@ecofluid.com>

Subject: Use of pictures

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Hi

ECOfluid

I am reaching out to you to get your authorization to use some illustrations on your website in relation to
publishing a master thesis about off-grid architecture where the plan is to use some of your techonologies. IT
is about this illustration

https://ecofluid.com/treatment-processes/upflow-sludge-blanket-filtration-usbf/

tank you in advance

Venlig Hilsen
Trine Vig Laursen
Aalborg Universitet

ARK/URB



Re: Use of pictures

Peter Jargensen <pjfoto@mail.dk>

ma 11-03-2024 10:44

TilTrine Vig Laursen <tvla18@student.aau.dk>;

Hej Trine,
det er du velkommen til

Venlig hilsen

Fotograf Peter Jargensen
Biskop Svanes Vej 8
3460 Birkergd

TIf.: 45 4045 4171

Mobil: 4045 4171
www.pjfotograf.dk

Den 11. mar. 2024 kl. 10.37 skrev Trine Vig Laursen <tvla1l8@student.aau.dk>:

Hej Peter

| forbindelse med at jeg udgiver mit Master projekt, vdr. Arkitektur og design fra Aalborg
universitet gnsker jeg tilladelse til at bruge de billeder du har fotograferet af Skovbrynet i Lyngby.
Det drejer sig om dette foto.

<pastedimage.png>
Haber jeg har faet kontakt til rette vedkommende.

Venlig Hilsen

Trine Vig Laursen
Aalborg Universitet
ARK/URB



ZE: Use of Pictures

F575H9HE STUDIO FANG <studio@tianfangfang.cn>

ma 11-03-2024 10:04

Til-Trine Vig Laursen <tvla18@student.aau.dk>;

Hi Laursen
Thanks for informing me. Yes, you are allowed to use the pictures. If you need any other help, let me know.
Best regards

Tian Fangfang

757589 STUDIO FANG

ik _ESTRICK L 1315351

HR#E: studio@tianfangfang.cn

KA N\ Trine Vig Laursen <tvla18@student.aau.dk>

Hi: Ei—, 202443 11H 16:47

Wtk N : J5J5 I STUDIO FANG <studio@tianfangfang.cn>
F /i Use of Pictures

Hello Tian

| am writing and about to publish an Architectual Master thesis project for a competition in Norway. A Master thesis from Denmark that is going to
be publish on June 2024. For safety reasons | need to ask for your permission to use and refer to one of your photographs. The images | am interest
in using is from this article published in 2018. https://www.contemporist.com/mad-architects-living-garden/

Best Regards
Trine Vig Laursen
Aalborg Universitet

ARK/URB



Sv: Contact Form Submitted

Trine Vig Laursen

on 13-03-2024 09:28

Sent Items

Til:Garry Belinsky <gb@garrybelinsky.com>;

Hi Gary
Thank you for letting us showcase your images when we refer to: The Bay Welcome center

We are writing a Master thesis about how to go beyond sustainability with regenerative design strategies, such
as green tecnologies. We are designing a retreat in Norway in relation to a Competition by Larsen Liverpool. A
retreat for late language development among children aged 2 to 4. A retreat that when build gives back and
include nature.

We will of cause give cititation to you in relation to use your pictures.

Best regards

Trine Vig Laursen
Aalborg Universitet
ARK/URB

Fra: Garry Belinsky <gb@garrybelinsky.com>
Sendt: 12. marts 2024 18:43:09

Til: Trine Vig Laursen

Emne: Re: Contact Form Submitted

Hi Trine,

Thanks for reaching out! | don't see any issue with you publishing some of my images in your thesis, as long as you include a photo credit.
Can you please tell me a little more about your thesis project and which images you are interested in? | may have some more shots of the
welcome center which do not appear on my website.

Best,
Garry

GARRY BELINSKY PHOTOGRAPHY
(510) 825-6998
garrybelinsky.com

On Mar 11, 2024, at 2:52 AM, Trine Vig Laursen <postmaster@mg.photofolio.com> wrote:

A contact form was submitted:
title: Contact
subject: Contact Form Submitted

name: Trine Vig Laursen
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