ABSTRACT

This project deals with a delicate subject,
the death. The theme of this master thesis
takes its base in creating a set of physical
boundaries for terminal ill people, where
there is the opportunity to spend their last
days in peace in the company of their be-
loved ones.

The motivation behind this project is to
create a place where despite the compli-
cations of health, the patients do not die
a social death before the physical. One of
the primary focus areas will be to create
surroundings that can distract the mind
from the given situation, which is to be
achieved through providing a sensory ex-
perience to create memories.

The technical aspect of the thesis focus-
es on the indoor climate together with the
areas of sustainability. The goal is to se-
cure an elevated level of comfort for the
patients through integrated design solu-
tions, while simultaneously making the
building fulfill the BR2020 demands.

The project is located in the middle of the
Tversted plantation, in the northern parts
of Jutland. In the scenic landscape of a
clearing with an unobstructed view over
the north sea. The project focuses on try-
ing to deinstitutionalize the building to
build a home for the patients.
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This report is divided into different sections
that will explain the project in chronologi-
cal order. The chapters start off with a small
introduction which introduces the content
of the following pages.

READING GUIDE

The booklet starts with an introduction
that contains our motivation and the the-
ories used in the project, which is followed
by the prealiminary studies that are con-
ducted to understand the hospice philos-
ophy and challenges we see fit to change.

The next chapter presents the site and the
environment that we work in, to under-
stand the advantages and disadvantages,
which leads to the vision for the project.

The report will then proceed to explain the
process of the project. The process is ex-
plained through text and diagrams. This
process then leads to the final concept of
the building.

Finally, there will be a presentation of the
project, containing the technical draw-
ings and visualizations. Finished with ep-
ilog where we conclude the project and
reflect upon it.

The texts will be accompanied by an illus-
tration that helps to explain the content of
the belonging pages.












Architecture affects the people in it, but
also around it. That is why for the last cen-
turies as cities have been established, ar-
chitects have tried to understand how
people react to different scales and typol-
ogies. Not only is it the exterior expression
that affects the people that are surround-
ed by architecture, but also the interior
that surrounds us on a daily basis.

Combined with the fact that we are living
in an era where pharmaceutical industry is
developing a new medicine for every new
disease discovered, means that they can
prolong the lives of the patients. Despite
the new types of medicine, some terminal
illness is never cured but only postponed,
and both scenarios result in a prolonged
period that patients are in the hospi-
tal. When it is time, and the body gives
in, some of the patients are in such a bad
shape that they have only a few weeks
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MOTIVATION

or shorter to spend their last days. ((Nis-
sen, 2009) We have been motivated to in-
vestigate how we can give people who are
about to live their moments on this earth
with the best conditions. What is it that is
important at this stage in life? Even though
it might only be a small number of people
who are going to experience this, it is im-
portant that there is a place for them. Hos-
pices are designed to accommodate these
individuals, as this is typically a place where
competent and professionals are present
to take care of them. The thoughts that
are put into these projects are heavily in-
spired by the philosophy, which states that
it is not about dying, it is about living life.’
We are wondering if the location of the
hospice can enforce or weaken the over-
all design and atmosphere that is essen-
tial to this type of building, and how known
methods and techniques can be improved
by looking at some of the existing buildings

which are being used for the same kind
of treatment. We want to deinstitutional-
ize the stay at a hospice, and for it to be-
come a sensory experience, which focuses
on creating an environment that resem-
bles home as much as possible. The archi-
tecture and the interior should be a place
where the senses are activated and where
the individual can recreate memories.




The atmosphere of the site must be calm
and peaceful. We want to investigate how
we can design a hospice that takes the
mind away from the disease and focuses
on living. We want to avoid that the pa-
tients die a social death before the physi-
cal. Furthermore, it is significant that there
is a good flow to the functionality of the
building, which one will help make the
stay as easy and painless for both patient
and relatives. Another dimension to stay-
ing at the hospice should be to give the
patients the control of their surround-
ings and thereby feel more comfortable in
their environment,
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The Methodology of this project is based
on the integrated design process as de-
fined by Mary-Ann Knustrup (Ring Han-
sen and Knudstrup, 2005). The IDP is a ho-
listic approach that improves the fusion of
the Architectural and engineering field, by
ensuring a systematic and repeated devel-
opment of the tasks. The IDP gives an un-
derstanding for the outcome of the early
design proposals and allows for the fur-
ther work to be based on new knowledge.
The IDP results in an articulated, interdis-
ciplinary direction for a concept, based on
analysis and knowledge from more fields
of work. Despite the promises of results, it
is merely a tool for controlling a high vari-
ety of parameters, that can occur when at-
tempting to solve a more elaborated task,
this means, there is no certainty for an
aesthetical nor sustainable solution.
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METHOD

In this case, the Integrated Design Pro-
cess have been utilized to sufficiently im-
plementing the sustainable aspect, as a
core value of the project. In more specif-
ic terms it is used to determine functional
and technical aspects, in combination with
aesthetical decisions.




Problem

The five phases have different purposes of
clarifying various challenges, in a series of
loops so make sure new knowledge gets
implemented in the first problem. The
product should be a symbiosis of both
aesthetical and technical parameters.
First, the Problem phase is where the
framework of the tasks are specified. This
is the creation of the challenges which re-
sults in a ‘Problem’ that will become the
foundation.

Second, the Analysis phase is the first step
towards an understanding of the frame-
work. Here the first knowledge is gathered
through a sequence of studies, which be-
comes a new basis for further work.

The third is the Sketching phase, which
becomes the first step towards a propos-
al. The new knowledge and studies are
put to the test through sketching. There
are many ways to come across this phase,
as the name implies sketching is one of

Analysis | > | Sketching > | Synthesis

them. Other useful strategies could be
physical or 3D models for a spacious un-
derstanding. This phase can look different
depending on the number of times it has
been encounter, as things being tested
will become more accurate and detailed
further along in the process.

Fourth is the Synthesis phase, where all
the pre-knowledge and material of aes-
thetic, functionality and technical ele-
ments are combined into one integrated
design proposal. The result of this phase
should ultimately present a design pro-
posal that reflects the technical consider-
ations through integrated solutions and a
final form.

Presentation

lllu. 1 Integrated design process diagram

Last, the Fifth phase, the Presentation
phase, is where phase four comes to life
through visualizations, illustrations, and
explanations. While this phase is a bit dif-
ferent compared to the rest, this phase is
important in the communication of the
project.

Introduction 13



Introduction

Nordic architecture started as a concept in
the international context in the early 1900s
where it emerged amongst modernists in
the Nordic countries. It became known for
the minimal use of decorations, the fo-
cus on functionality, which often results in
an unsurpassed simplicity. Heavily influ-
enced by the natural conditions, many of
the Nordic architects developed a special
connection with the integration of natural
light. (Ibler, 2014)
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NORDIC ARCHTIECTURE

Nordic traditions

The Scandinavian building traditions have
deep roots within the unpredictable envi-
ronment of the Nordic countries. Known
for its harsh conditions that have chal-
lenged architects through centuries with
high wind speeds, heavy perception, signif-
icant variation in the temperature and the
absent of light in the winter months. Nor-
dic architects have sought to understand
and master the absent of light (Kjeldsen
et al, 2012). As Christian Nordberg-Schul-
tz, a Norwegian-born architect, theorist,
and author of Nightlands, argues that the
sometimes-condemned Nordic light, noto-
rious for its low sun angle creates an ev-
er-changing world of nuances, that also
changes the perception of everything that
is lit up by it. Therefore it also creates and
ever changing the atmosphere and spatial
experiences of rooms towards the north.
(Norberg-Schulz, 1996)

Nordic architecture has tires deeply con-
nected to the social conditions with-
in the countries and builds upon an un-
derstanding that architecture can provide
much more than an Iconic piece of art. It
is about experiencing something and pass
on stories of the context and the culture
and materials, through building elements
and their composition, an experience that
can be traced back to the unpredictable
elements of nature.
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The domestic space has been of significant
value to the Scandinavian people through
centuries, as a vital element in the survival.
The necessity for a shelter in the past, have
influenced today’s definition of a home, as
this new condition caused reason for peo-
ple to stay in one place.

‘To dwell means to belong to a given
place.’
- Christian Nordberg-Schulz
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THE DOMESTIC SPACE

The definition of 'home’ have been used
for centuries and have become more
complex with time. Fundamentally it re-
fers to a place either, country, town or an
even small area. It is a place that is influ-
enced by the individual, as the creation
of a home begins through associations of
objects, emotions or impression which will
come from everlasting memories. In the
society of today, the home is often per-
ceived as refugium from work, school, etc.
where there are no formalities, and the fa-
miliarity of the environment is providing
the sense of comfort, silence, and peace.
(Coolen and Meesters, 2009)

As the daily life changes like kids, being
born, growing up or moving out, that
home definition will adapt maybe become
defined be new memories.

Sub-conclusion:

A hospice must allow for the patient to
personalized the room, to create a rela-
tion to the home, and become a refugi-
um for the patients where they can retreat
away from the company of other and into
the comforts of calmness, whenever they
feel like it. Combined with the Nordic tra-
ditions where the importance of atmo-
sphere is told through a narrative with the
use of light, temperature scents and na-
ture. (Norberg-Schulz, 1996)
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Sustainability got known to the world in
1987 through the release of the Brundt-
land report. The report was the first to fo-
cus on sustainability on a global scale. The
report took up the complications that the
world was faced with the environmental
issues. The report addressed four differ-
ent types of sustainability which included
the social, economic, political-institution-
al and environmental aspect. The environ-
mental sustainability takes it departure in
energy consumption and how to keep the
environment clean through energy effi-
ciency. The social sustainability takes the
comfort of the patients into account and
focuses on the health equity, social liabil-
ity, and culture. This sustainable aspect
is the least specific one of the three. The
economic sustainability is directly cor-
related to the costs and raw numbers of
the matter. (The Brundtland report, 1987)
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SUSTAINABILITY

The focus of the design of the hospice is
going to be on the environmental as well
as the social. The social sustainability as-
pect is an interesting focus when han-
dling a delicate matter as death. The envi-
ronmental part of the project is going to
be for the building to fulfill the 2020 de-
mands of energy consumption, 20kWh/
m2 per year

The shape, orientation, surface area of
glass etc. are all being held up to the envi-
ronmental influence. Materials will have a
significant impact on both of the aspects.
Both on the indoor environment and the
environment in production

Designing a sustainable hospice has its
challenges. The hospice is full of elec-
tric equipment and people, which means
this will have an effect on the heat con-
sumption. The hospice is fully occupied
24 hours a day, which implies that all the

systems have to be functional during the
night time, which means that the energy
usage of electricity will be high. The loca-
tion also puts limitations on how the en-
ergy is supplied which means that alter-
natives must be considered. All of these
initiatives must be thought about when
designing a building that integrates the
solutions in an unobtrusive way while con-
sidering the spatial and atmospheric val-
ues they add to the building.



Sustainability goals:

- Fulfilling the 2020 energy demands

- Avoiding that the technical elements of
sustainability overshadow the perception
of the softer values

- Utilizing the site to decrease energy
consumption

- Emphasizing the social aspect of sus-
tainability

- Focusing on the comfort and wellbeing
of the residents

- Improving social life

Introduction
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Palliative care is a term used to define an
interdisciplinary treatment of patients,
which are in the last stage of life due to
a life-threatening disease. The purpose is
to improve the life quality of the patients
and relatives from both physical and men-
tal pain, through the use of spiritual and
psychological patientcare (Nissen, 2009).

Dame Cicely Saunders, a nurse that later
trained to become a doctor, got inspired
by a patient David Tasma, she befriended
in 1948, to establish a homely place where
people could die in serenity. When Tasma
passed away later the same year, he left
£500 in the wish for Saunders to pursuit
the idea of such a home. In 1967 Saunders
opened St. Christopher's Hospice, which
started the concept of a modern hospice
and palliative care. (Nissen, 2009)
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ARCHITECTURE OF PALLIATIVE CARE

Architecture has been closely connect-
ed to the idea of palliative care from the
beginning, as it is not only the physical
boundaries but also becomes an import-
ant tool in the process of helping the res-
idents and workers. This concept has later
been defined as ‘Healing architecture’ and
has been used in the development of hos-
pitals, where the focus on wellbeing have
been increasing.

The concept of healing architecture is built
upon the understanding of the architec-
tural influence, on the quality of daylight,
the room atmosphere, colors, acoustics/
sound, privacy, and security. The architec-
ture itself cannot directly cure the patients,
though if the right conditions are set in
the architecture, it is possible to improve
life quality (Frandsen et al., 2009). As Ju-
hani Pallasmaa is describing in ‘The body
in the Centre’ a chapter from his book ‘Eye

of the skin’ the perception of the world is
based on earlier haptic and orienting ex-
periences in life. There for the perception
of the world is different depending on the
individual, as different things can create
such an impact that made things memo-
rable (Pallasmaa, 2007).

‘It is evident that ‘life-enhancing’ architec-
ture has to address all the senses simul-
taneously and fuse our image of self with
our experience of the world.’

- Juhani Pallasmaa

Light influences our ability to see. The ar-
chitecture of present times has turned light
into a mere quantitative matter, where the
excessive number of windows creates the
absence of walls. Walls is what makes us
able to hide from the surrounding world,
which means that when the light is priori-
tized, and windows are used for walls, we



are also forced to live in public. The con-
sequence of this tendency is the lack of
shadows and intimacy. When shadows
and darkness are brought into the archi-
tecture, it reduces the ability to see, which
creates spaces where the vision no longer
is dominant. This forces other senses to
step in, reduced sight creates good con-
ditions for thinking and listening.

Acoustics are decisive for our perception
of space, as the echo of a room can have
different characteristics. Steen Eiler Ras-
mussen argues in his book ‘Experiencing
architecture’ that a room can be inter-
preted, as ‘cold’ because of its acoustical
properties, he argues this can happen in
a room with too much echo (Rasmussen,
1966). One example to abate such echo
would be furniture and decoration such
as carpets, curtains, pictures, etc. as these
things will refract and soften the echo. The

soften echo is what can be discovered in
many homes, and is what many people
find pleasant as noise will fade away rel-
atively quickly.

Silence like acoustics influences our per-
ception of a space, the use of silence can
enhance our perception of the space by
silencing the outside noise. It enables us
to focus on the present, and the full expe-
rience of the architecture.

‘Architecture emancipates us from the
embrace of the present and allows us to
experience the slow, healing flow of time.’

- Juhani Pallasmaa

Most people can recognize the feeling of
coming home from a vacation looking at
pictures, trying to relive a moment, but
ends with the thought that it was more
beautiful in person. This tells us some-
thing about sight not being everything in
order to influence an atmosphere or an
understanding of a place and space. How
can the hospice building obtain the qual-
ities of the surroundings and become an
extraordinary building? And is it possi-
ble to make plants a crucial part of the
building design, to trigger memorable
moments for the patients? And can light
quantities and qualities be combined so
one does not deteriorate the other?

Palliative Architecture 23



As mentioned above the first ‘modern’
hospice was established in London in
1967, as a response to the hospitals in-
creasing use of medical treatments (Wor-
pole, 2009). The approach of the hospice
philosophy is to help people for which
medical treatment no longer are effec-
tive, it is not an attempt to extend patients
life, nor is it an attempt to shorten it, but
merely a place where people can be taken
care of in the last stage of life.

The architectural concept of a hos-
pice builds upon the thought of com-
bining an home for the residents; some-
thing extraordinary that does not appear
as an institution, yet with a full function-
al workplace for nurses, doctors, physi-
cians, physiologist etc. The challenge lies
within giving the residents the feeling of
full privacy as there are 12 — 48 residents,
plus additional relatives and workers in
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A HOSPICE

the building. On the contrary, the build-
ing must also provide areas for social in-
teraction, for the patients should not feel
isolated from the world. They only should
feel this if they want to. It must create an
environment that provides a sensory ex-
perience (Natur - Pavi, 2017).

This could for instance be achieved by in-
volving the outdoor surroundings or gar-
dens where patients and relatives can
bring nature into the building, in a way
that stimulate senses. For example, the
sound of the roaring ocean nearby, the
smell of a damp forest floor, the feeling
of sunrays or wind on the skin, things that
the patients might not be able to expe-
rience otherwise, due to their condition.
In addition, the hospice needs to com-
pliment various types of people, people
from different social groups, different re-
ligious beliefs, etc. It should provide the
same comforting, private and secure en-

vironment. This means that such build-
ing needs to be adaptable, as it should be
a home to everyone, and where there is
room for the patients to develop an ev-
eryday life that is worth living, despite the
complications. This everyday life could be
interacting socially, something that not ev-
eryone has the fortune to do before they
come to a hospice. Room for activities that
can motivate the residence to take on the
last part of life and create memorable mo-
ments for the patients and relatives.



Despite the difference from the hospital,
the hospice is still a workplace where a
certain amount of people should be able
to complete their tasks without too much
trouble. This can lead to a compromise of
the concept, as it is a question of the hous-
ing at least of 12 people. Therefore, can
the hospice be functional with hallways
that are not like the ones in the hospital,
which is transit area only? Can the hos-
pice serve the purpose of a home, while
simultaneously sway patients to come out
of their private rooms and develop a so-
cial life that is worth living in their last days
despite being terminal ill?

Palliative Architecture
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The user groups of a hospice can be di-

vided into two groups. With different de-
mands and wishes to the layout of the
building, it is important to understand
the effect of each demand and take both
groups in consideration.
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USER GROUPS

Illu. 3 Patient illustration

Patients —

Statistics says that the average age of the
patients is in the late sixties, ranging down
to a rare example of the youngest being
in the late twenties (Nissen, 2009). This
group of people is suffering from some
progressive disease, which no longer can
be prolonged by medical treatment. A
group whom are in the last stage of life
and referred to a hospice for palliative
treatment. The professional help is there
to ease their conditions and prepare them
for what they are about to go through, as
they face death. These people are the user
group that is considered in the main user

group.

Illu. 4 Relative illustration

Relatives —

At times the families of patients can go
through a tough time themselves, and it
is important for the hospice to be able to
accommodate them too which could be
for example, practical, psychological or
existential problems. These are fields that
the team at a hospice are trained to deal.
Besides, the relatives are also a key ele-
ment to creating the comfort and homely
atmosphere for the patients, as the build-
ing should facilitate a normal life for the
patients. The conditions could be so bad
that the relatives are considered to move
in with the patient.




lllu. 5 Staff illustration

Staff -

This definition covers the professional
team in the hospice which includes the
psychiatrists, nurses, physicians, adminis-
trative helpers, janitor, cooks and so forth.
They are present to help the patients
during their stay which are all specialist.
Due to the many groups of trades, differ-
ent demands within the staff sector, that
needs to be integrated into the design. It
is important that they are all in close con-
tact with the residents in a casual manner
so that the feeling of being 'hospitalized’
is not created.

Illu. 6 Volunteers illustration

Volunteers

These people are the other half of the
working user group. Without any profes-
sional medical knowledge, they are there
to help with anything that can relieve the
workers from some of the less important
duties. For example, maintaining the out-
door area, decoration for indoor roomes,
blood transport, making food, some mi-
nor administrative tasks, etc. The volun-
teers can also be a group of people that
are invited to use the common areas, as
an opportunity to create a vibrant, dy-
namic atmosphere in the building.

Palliative Architecture

27




28

Palliative Architecture

CASE STUDIES

As a part of the project there have been
conducted a series of case studies to clar-
ify elements within the field of architec-
ture. The case studies are investigating
certain building elements how the design
and use are influencing the atmosphere,
and how state of the art buildings are im-
plementing certain materials in an inno-
vative way.

The follwing casestudies is choosen to
clarify some of the questions form the
abovementioned chapter. And to clarify
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Ankerfjord Hospice was built the 1st of
March in 2005; the hospice was funded by
a private donor, Ib Malgaard Lauridsen.
He donated 20 million to build a place that
would offer patients privacy and comfort
in their remaining days, which he thought
the public hospitals lacked from personal
experiences (Hansen, 2017).

Location

The Hospice is situated in Hvide Sande in
the western part of Jutland right next to
the coast. The focus of the place was to
get as close as possible to nature and cre-
ate an environment that contributes to
the feeling of calmness and home.
Ankerfjord hospice is shaped like an an-
chor and is a symbol of a place where the
patients throw their anchor for the last
time. (Hansen, 2017)

The hospice is placed in a flat open land-
scape with high yellow grass. The land-
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ANKER FJORD HOSPICE

scapes consist of dunes building up
towards the sea. The architecture sur-
rounding the buildings are mainly resi-
dential buildings and summer cabins.

Capacity

Ankerfjord hospice can house up to 12 pa-
tients at a time. They have chosen to make
their patient rooms the size of an elder
home of 60 m2 to make space for a guest
room where relatives can stay over. For
every patient, there are 2-3 staff mem-
bers. The average age is over 40.  The
personal is focused on maintaining a qui-
et and peaceful atmosphere.

It has been important to design a place
where there are necessities for relatives to
visit, which meant that they incorporated
rooms where small children can play and
rooms for teenagers. (Hansen, 2017)

Sensory experience

They have a special focus on triggering
memories and senses. They have both
a sensory room and a sensory garden,
which are located at the end of the build-
ing, where lighting is used to create an at-
mosphere that invites to reliving and re-
membering memories. The sensory room
can be used for religious purposes as well
as a place of meditation and silence. The
garden is a place of experiences, where all
senses are activated, it contains a broad
selection of plants that triggers memories
of the patients. It is also a place to gather
with visitors and say the last farewell.

Interior

Throughout the building, interior design-
ing has played a significant role in creat-
ing the atmosphere of home and calm-
ness. The main goal was to create a place
that could resemble a home and is fur-



ther away from the institutionalized feel-
ing as possible. The private funding and
donations for the hospice have ensured
that the interior both materials, furniture’s
and décor are all good quality, which also
takes away the institutionalized atmo-
sphere. The patient rooms are prioritized
when it comes to the view, which means
everyone can see the ocean from his or
her bed which is one of the key features
of the hospice when it comes to people
choosing this as their place to spend their
final days.Even though it is a rather open
plan, they have managed to create gradu-
ations of privacy by using the furniture to
define a room within the rooms.

Challenges of the hospice

The hallways were used as merely a transi-
tional space. The areas are illuminated by
artificial lighting. During the day, the area
is dark and becomes an area of move-

ment because where there is no invitation
to stay. The arrival at the building is not
clearly defined as it is approached from
what appears to be the backside. The ex-
perience does not start until the building
is entered, which results in the building
not seeming like a whole.

Sense of place

When entering the hospice in the main
lobby the patient and their relatives are re-
ceived by staff members, who are focused
on making the stay as comfortable as pos-
sible from the start beginning. One gets
the sense of calmness when entering the
big hall. The first thing to catch the eye is
the beautiful view of the ocean; the archi-
tect has purposefully framed the view in a
great panorama of windows like a paint-
ed picture. The nurses and staff members
are not in a rush to avoid a stressful envi-
ronment and the acoustics of the building

helps maintain the peaceful atmosphere
they are trying to achieve. Musical thera-
py is a part of the service offered and only
adds to the idyllic feeling of the room. Pa-
tients can hear hymns sung by the staff
and can choose whether they want to join
or stay in their rooms and hear through
an open door. When entering the sense-
room one almost gets a religious feel. The
mosaic painted glass in combination with
the sunlight refers to churches and oth-
er religious buildings. The sense garden
immediately activates smell, vision, hear-
ing and touch. The different plants and
the running water gives each different as-
sociation, which makes the patient forget
where and why they are there in the first
place by triggering memories.
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Conclusion

The overall conclusion on the values cho-
sen for the visit to Anker fjord is to use the
nature as an active part of the design. Fur-
thermore, it was seen how important func-
tionality is; there should be a good work-
flow to make the staff thrive. The use of
sensory experiences is to be implement-
ed in the design to trigger the memories
of patients. Interior and materials must be
of quality and be utilized in a way that de-
fines the usage of the spaces. The calm-
ness of the building is essential to estab-
lish the homely atmosphere despite the
work environment.

The main problem of the hospice lies
within the design of the transitional spac-
es. The areas are lit up by poor artificial
lighting and are directional in their design
which resembles the hallways of a hospi-
tal.




lliu. 7 Anker Fjord Hospice, 2011
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Hospital has become a building that ex-
presses efficiency and cost-effectiveness
from the aesthetic of the outside down
to the atmosphere inside. Due to the de-
velopment in modern medicine, more
people gets diagnosed and hospitalized,
which causes an increase in the number of
patients in a modern hospital. Combined
with the increasing amount of functions
and equipment needed, this has a pro-
found impact on the layout of the build-
ing. One of the major design solutions to
increase the effectiveness of the build-
ing and allows for a compact layout is
the hallways. The hallway connects rooms
that need to be in close relation and min-
imize travel time of the staff. From an ar-
chitectural design perspective, these hall-
ways are also one of the major problems
as they are a heavy influence of the at-
mosphere in the building. They are as
mentioned, rooms optimized for work-

34 Palliative Architecture

HOSPITAL HALLWAY

ing, where aesthetics and atmosphere of-
ten are less prioritized, two aspects that
in more recent research have been stated
to have a significant impact on the heal-
ing process of patients (Frandsen, 2009).
Therefore, the hallways, as they are known
today, is a conflicting element of the en-
vironment in which they are located. Be-
ing closely connected to patients and
their relatives, for which the hospital can
become a home for a longer period. The
hallways are often placed in the middle
with important rooms on each side; rooms
such as patient rooms, offices, laborato-
ries, etc. away from the facade and able to
connect as many rooms as possible. They
are the veins of the hospital, essential for
the building of the primary access roads
for everyone to get around in the hospi-
tal. It is designed as long corridors where
beds and equipment of the hospital can
pass each other, together with nurses and

doctors. The hallways are directional with
doors at each end that gives away the
destination, which can cause an increased
pace of the room. Because the rooms
are meant for commuting, the corridors
are rarely fitted with areas to sit or slow-
down, in general, the possibility for a lon-
ger stay is none existing, which minimiz-
es ‘the need’ for windows and daylight.
It results in an atmosphere that is heavily
dominated by artificial light and econom-
ical, durable materials, where each adja-
cent room is connected and represent-
ed with doors on the side. This creates a
rhythm along the already dominating di-
rection of the space. The social interac-
tion in these rooms is designed to be at
its minimal, as there are common rooms
designed for social interaction elsewhere
in the hospital.



As the hospitals get even more stressed
the lack of personal contact between staff
and patients are increasing, a phenom-
enon to which these key rooms, at their
current state, contributes.

Can the hallways in a hospice be designed
in a way, so that they are optimized for
working and yet favorite the patients? Is it
possible to create transit areas that allow
for social interaction, where daylight and
premium materials create an atmosphere
worthy of a home?

Palliative Architecture
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The idea for the project is to create a
building where people can live their last
weeks in peace together with the peo-
ple who means the most to them, a place
where they can focus on what they find
important in this stage of life.

The site has been chosen through
thoughts based on the existing hos-
pices in Denmark and most important-
ly the palliative qualities of the area. It
can be argued that there are two types
of hospices, based upon where their lo-
cation. One can be described as the ‘ur-
ban type’' that is located in city close to
roads, people and the daily life of other
people, a hospice that is usually designed
around a peaceful garden for the patients.
The other can be described as 'Nature
type’ that is often located in a more iso-
lated piece of nature which provides a
unique experience for the residents, with

SITE DESCRIPTION

beautiful views over untouched nature,
and where the is a certain distance to the
rest of the world.

The site is located in the northern parts
of Jutland, in the middle of a clearing in
the Tversted plantation. In the clearing is
one already existing building an older mill
that is worthy of preservation. The clearing
provides a view over the North Sea while
being surrounded by the forest which en-
hances the feelings of being distanced
from the rest of the world.

When choosing a site, that is this distant
and remote has both advantages and dis-
advantages to consider. The distance to
other institutions and to the bigger cities
were the main concern when consider-
ing visitation and transportation of elders.
This has to be thought into the functions
of the building as well. The motivational

factor for choosing the site was the recre-
ational qualities of the location, in a way
that would support the palliative motives
of the design. The nature surrounding the
site will be used, as a part of the pallia-
tive thoughts of landscaping as a heal-
ing tool in the palliative care, which is the
main reason for secluding it from any ur-
ban context.

The site is rich in nature which can be
used in the theory of activating the pa-
tient's senses and triggering memories.
The building shape has to take its de-
parture in the weather and landscape to
achieve an expression that makes it a part
of the site. The patients will experience a
view that puts your mind at peace when
looking through the open flat country to-
wards the sea.
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The site we have chosen is exposed to a
harsh environment concerning the wind at
sea. These circumstances must be thought
out in the design of the building. In this
part of Denmark, the primary wind to
be considered is the western/southwest-
ern. The open and flat terrain makes the
site very exposed.It is important to create
a hospice that allows the patient to en-
joy nature and still be sheltered from the
harsh wind. Furthermore, it is an excellent
opportunity to make use of natural venti-
lation through pressure difference. (Cap-
pelen and Jgrgensen, 2017)

40 Location

WIND ROSE

>11.0m/s

5.0-11.0m/s

0.2-5.0m/s

1ll. 10 Wind diagram



SUN ROSE

1. 11 Sun diagram

The sun diagram for the northern part
of Denmark shows a big variation of sun
hours throughout different seasons, which
means that in the winter period there the
lack of heat gains needs to be compensat-
ed. The site location can be an advantage in
the pursuit of a healthy indoor climate and
energy efficient building. The open flat land
towards north allows the northern light to
enter the building, while the forest to the
south can be used as passive shading and
avoid over temperatures. At the same time,
the low sun angle in the winter should en-
ter the building without being shadowed
by a too dense forest and result in high
energy consumption for heating. Further-
more, it is important to work with over-
hangs and glass properties to achieve the
right amount of daylight for the patients.
(Gaisma, 2017)
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Access

When you access the site, you are led from
the from small roads leading through the
forest, which means that it is hidden away,
until you have actually entered the site.
The main road leads to a gravel roads
which leads to the site, when this transi-
tion is made in combination with forest
gives a feeling of completely leaving the
city life behind and anything resembling.

Location
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lllu. 13 Site Picture, Nature:

Sea and beach

The sea north of the site is the North sea.
The site lies within a clearing of a rather
flat landscape, and has a direct view to the
sea. The view is a quality that should be
made use of through the palliative care
angle. The waves of the sea can be heard
at all times and becomes an element that
influences the atmosphere. All these sen-
sory experiences should be utilized in the
design of the building.



Vegetation

Surrounding the site is a tree line, which
can be used for sheltering purposes. It
opens op for the possibility to work with
this as a recreational element in the pal-
liative care. The forest contains a combi-
nation of needle, birch and beech trees.
When you arrive at the site, the landscape
changes into a open and flat landscape.
Where Lyme grass cover the whole area.
The earth is a combination of sand to-
wards the beach and damp earth from the
marsh area close by.

—

Ilhr: 14 Site Picture, Nature.

Illu. 15 Site Picture, Nature.
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- Deinstitutionalizing the building by creat-
ing a home

- Using passive and active strategies to
achieve a sustainable building

- Creating a functional building where the
workflow is in focus

- Bringing in nature, in a more controlled
form

- Creating social interaction between resi-
dents by utilizing common spaces

- Activating senses and triggering memo-
ries

- Introducing adaptability, to give patients
more control in their fragile situation

DESIGN PARAMETER

- Creating spaces where privacy is essen-
tial

- Using materiality and its acoustic prop-
erties to define the use of the rooms.
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This first step of the design process takes
its departure in the context. The aim of
this phase was to discover the possibili-
ties of merging the building together with
the landscape in a subtle and unobtrusive
way. The process of selecting a site was
decided through the contextual qualities,
concerning the sea, forest, and the loca-
tion.

The criterion for the site was a distant lo-
cation and isolated area. This emerged af-
ter carefully comparing the advantage
and disadvantage of the hospice in the
city versus the countryside. The city was
attractive mainly because of the accessi-
bility for relatives and the life surrounding
the building. Choosing a site which was
more remote gave the possibility to im-
plement nature on another level. Also, this
would ensure the full attention to the pa-
tient when relatives would visit and leave
the day-to-day life behind and focus on

DESIGNPROCESS

SITE AND CONTEXT - PHASE 1

spending the last days together with their
loved ones.

The conclusion derived from this phase
was to choose a remote site where the fo-
cus would be on relations. The implemen-
tation of nature is a focus point.
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Illu. 20 Design process - Site and Context

Illu. 21 Design process - Site and Context
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The study of shape and volume evolved
around the previous studies of the context
and landscape. The shape is developed
through analyzing the macro climate,
while keeping a connection to the exist-
ing mill on the site. The starting point of
the geometry was the three-winged farm
using the protective qualities of the shape
to create a safe and comforting environ-
ment. The shape developed along with the
parameters set up through analyzing cas-
es and theory.

The wind played a big factor in the selec-
tion of shape and direction of the build-
ing. It was important to create an envi-
ronment that could shelter from the harsh
western wind, utilize the view and connect
people to nature, both in the interior as
well as the exterior.

DESIGNPROCESS

VOLUME STUDIES - PHASE 2

The building should adapt to the land-
scape and be implemented in nature
without being an unknown element in the
context.
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Illu. 22 Design process - Volume studies
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The aim of this phase was to develop
rooms that would meet the requirements
of the patients and bring something new
to the standardized patient room in the
healthcare sector.

The patient rooms derived from a visit to
Ankerfjord hospice (ref. to the case) and
the program of the good hospice of Den-
mark (ref. program). The aim was to cre-
ate the optimal elder home apartment
where there wasn't anything lacking in
functions. The apartments were around
30-40 square meters. We wanted to chal-
lenge the saying that old people die a so-
cial death before the physical. The living
room area of the apartment was moved
out into the common spaces to create an
area of social interaction, with other resi-
dents and volunteers.

Nature was brought into the room to
create a reference to the gardens in the

DESIGNPROCESS

INTERIOR AND FUNCTIONS - PHASE 3

common space and offer the residents
the possibility to adapt their room to their
personal taste. The garden in the room
should act as an unheated winter garden
and is equipped with sliding glass pan-
el, which allows the patients to hear the
ocean and feel the wind.

The conclusion of this phase was to try
and create a room that would be adapt-
able to the patients’ needs and wishes.
The room has been minimized, and the
living room has been moved out to the
common functions.

Light studies

Different studies have been made through
the a series of computer programs. First,
Ladybug a plugin for grasshopper that is
able to messure the daylight in a 3d mod-
el in relation to the conditions set up. Lat-
er through the use of Velux daylight visu-
alizer, which that are both able to messure

but also able to create architectural ren-
derings of a simple room to see a Aes-
thetic. Last but not latest, the light sce-
narios have also be investegated through
physcal models to get a better under-
standing of rooms and the light.

58 Design process



sign




DESIGNPROCESS
THE HALLWAY - PHASE 4

This phase concerns the hallway and how
to reinterpret the use of the transitional
space.

The main goal of the project was to create
a place that would feel like home, which
led to the term deinstitutionalization. The
focus was to redesign the healthcare fa-
cility into a place that had no relations to
hospitals or cancer centers whatsoever.
One of the most associable rooms of the
hospital is the hallway, which is why this
demanded its design phase. The hallway
was significant in the three-winged build-
ing, which led to curving the hallway and
breaking it up so you would not be able
to see your end destination while walk-
ing. The other important step was to make
it multifunctional, creating small niches
and implementing nature in the hallway.
This became more than just a transitional
space; it became a place of stay.
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Illu. 24 Design process - The hallway
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When selecting materials, it was import-
ant to create an expression that blended in
with the surroundings. Furthermore, it was
the goal to use materials and solutions that
would improve the indoor comfort of the
patients while focusing on the sustainable
aspect of the materials.

Bricks gave a strong connection to the
Danish building tradition and were chosen
in other dimensions to create a modern in-
terpretation of the traditional masonry. The
thatched roof was reinterpreted in an or-
ganic shape and was perfect for the con-
struction difficulties of the organic shape
of the roof. The choice of interior materi-
als was based on aesthetics and acoustic
properties. The goal was to define different
zones and their purpose through the use
of different materials. Wood should repre-
sent the more sensitive and private spac-
es, while concrete indicates transitional and
works spaces.

DESIGNPROCESS

MATERIALS - PHASE 5

Implementing the sustainable aspect has
stretched throughout all the phases and
influences both the selection of materi-
al location on-site and the shape of the
building.
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lllu. 25 Design process - Materials studies










The main ideology of the building is to
create a building within the healthcare de-
partment, where the patients can feel at
home and utilize this comfort to create a
life-enhancing experience. Through work
with room arrangement and flow of the
building, it is attempted to create differ-
ent zones, a patient ward, common areas,
offices, and support facilities. The building
should persuade the residents, to become
social active despite their complications,
so that a mutual solidarity emerges and
provides the comfort and well-being of a
home. It should emphasize the possibility
to observe the untouched nature, which
surrounds the building, from a distance.
The lyme grass, sand dunes, heather and
the Northern Sea, while it is also possible
to indulge in the intimacy and tranquility
of the forest.

66 Concept

CONCEPT

The objective is through the interior, and
integration of controlled and uncontrolled
nature, to create rooms that represent a
home, that will accommodate different
users.
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ROOM PROGRAM

The room program of the project is based
on the defined room program of Realda-
nia's ‘The good hospice program,” (See
app. 3) which is built on a series of case
studies and interviews to clarify what the
needs of a Danish hospice is. The program
have later in the process been redefine to
fit Nordsgens Hospice, where both func-
tions have been added and subtracted in
order to accommodate the concept. The
room program is divide into four main
categories: support facilities, office facili-
ties, communal areas/day center and pa-
tient rooms.
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The support facilities are the area of the
building which have less connection to the
patients/residents. Yet, it is important for
the building to be functional, as it involves
distant depots and cleaning facilities.

SUPPORT FACILITIES

THE PRACTICAL AREA

Room Type Snuare meters Number Naturs sight Descbing Keywords
Kchen 55 M2 1 Inclustria) kitchen. that
prepares focd for the entire
buikding
Cistart depot 75m2 1 Stonng area
Changing room rmen amz 9 Changing facility for staif
Washing room 14 m2 1 Cleaning room for linen and
clothe
Linen (om 12 m2 1 Storage room for linens znd
other bedroorn articles
Technical/Janftor room 50 m2 1 Technical room and oom

for janitor tc stors. tools

Illu. 34 Room program - Support facilities
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OFFICES FACILITIES
THE WORKING AREA

The offices make up for the staffs primary i T T
working space regarding administration oom Type
and paper work. It is a place for the staff
to retreat, where it should be possible to
discuss the situations at the hospice. The
office spaces should allow for social in-
teraction, but should also provide a place
that allows peace to work. The rest of the
administration is located at the reception,
meeting rooms, and offices for external , ) | I
functions. An area that should be contig- s e e . R o e
uous/connected to the common area in a
subtle way, so that staff is always nearby, ' !
yet not so close that the residents feel as if Gelliatss auie
they are being hospitalized.

Illu. 35 Room program - Office facilities
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The common area should be for social in-
teraction across all groups in the hospice.
The comfort of not being alone should
create a dynamic space where people can
be together without disturbing each oth-
er and gather in a larger area, where visu-
al contact is a key element. Also the staff
needs to be visible in this area to ensure
that patients feel safe at all times. This
area should be available for visitors like
other patients that wishes to live at home,
but needs treatment or a change of scen-
ery. Relatives should be able spend time
with their family member with room for
semi-private conversations.

COMMON FACILITIES

THE SOCIAL AREA & DAY CENTER

Room Type Square meters Number Naturs sight Oescribing Keywords
Livingrcom 100 m2 1 A place to gather and be a
part of a social environment
Cining area 50m2 1 Gathering spet for family's
Youth room 15m2 1 Retrzat rcom for the
youngest
Kitchen 15-20m2 1 Allows families tc prepare
their own meals
Qutdoor tamace -m2 1 A place to get one with
nature
Conversation room 15-20m2 1 A place to ease your mind
Spa 15-20 m2 1 Room of relaxation
tAeditation room 40 m2 1 A dlace whers you empty

your thoughts

Illu. 36 Room program -

Common facilities
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The patient’s room is the sanctuaries of
the building, this is the where the patients
and relatives can retreat from the rest of
the world, and in which there is room for
intimacy. This room should provide the se-
cure feeling, set the boundaries for palli-
ative care and create a type of freedom
where patients can find their time to pro-
cess what they are going through. Using
nature, this room should provide a senso-
ry experience that can trigger memories,
calmness and the comforts of a home. Ac-
cess to a protected outdoor area should
be possible, despite the wind and weath-
er conditions the patients should have the
opportunity to encounter the nature.

PATIENT WARD

THE PERSONAL HOME

Room Type Siuare meters Number Naturs sight Descnbing Keywords
Toilet 5-7 m2 12
Cuest room amz 12 A plzce for the closet
relatives 1o stay
Bedroom 122m2 12 A sanctuary for the patient
prvate znd comfon
Garden 6 m2 12 A space where you can
customize your S wvironment
Muttifunctional transttional A cemi prvate areg, 1o
space 1 gather thoughts close tc
nature
Conversation room smz (3] A gpace to spill your mind

Illu. 37 Room program - Patient ward
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The building is placed in an environment W i<n

that is remarkable for the beauty of its scen-
ery. The hospice lies on the edge of the forest
which means that there is the opportunity to
experience the forest up close of the painted
scenic view of the sea towards the sea.



PLAN - GROUND FLOOR

SCALE 1:500
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Illu. 39 Plan - Gorund floor
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VISUALIZAITION

VIEW - COMMON ROOM
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PLAN - PATIENT ROOM
SCALE 1:100

The patient room is orientated towards the

sea. The purpose of the room is to offer the
patients privacy a place to retreat to and seek
comfort. The room is adaptable in its technical
properties, which means that the patient can
request the desired climate of their choice.
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Illu. 41 Plan - Patient ward
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VISUALIZATION
FROM RELATIVE ROOM TO PATIENT'S BED

The patient room contains a private garden

which is a part of the sensory experience that
is staying at the hospice. Her you can move
out despite being bedbound to experience
the scents of your favorite flower or the cold
sea breeze on your skin.
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Illu. 42 Visualization - Patient ward
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VISUALIZAITION
FROM THE END OF PATIENTS BED
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Illu. 43 Visualization - Patients ward
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FLOW DIAGRAM

The diagram displays how the different func-

tions are connected to each other and how
the pattern of the users interlock with each
other.
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Patients/ Daycenter &
Relatives Volunteers
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Staff
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CHANGING ROOMSS
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~—

PATIENT ROOMS COMMON AREA  MEDITATION ROOM
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~———— ~— ~—
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SECTIONS
SCALE 1:500

Illu. 45 Section cut

10m
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Illu. 46 Section cut

SECTIONS

SCALE 1:500

10m

Presentation

91



92

Presentation

VISUALIZATION
TRANSIT AREA

This would act as a hallway, but space is now
more than that, it serves as a multifunctional
transitional space. The residents meet around
the indoor gardens. The gardens adjoin with
small conversational rooms, where the rela-
tives can gather their thoughts or have a pri-
vate conversation




i
lllu. 47 Visualization - Hallwa
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ELEVATION NORT
SCALE - 1:500

o

Illu. 48 Elevation - North
10m
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ELEVATION SOUTH
SCALE - 1:500

Illu. 49 Elevation - South

10m
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ELEVATION EAST
SCALE - 1:500

Illu. 50 Elevation - East

10m
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Illu. 51 Elevation - West

ELEVATION WEST

SCALE - 1:500

10m
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Illu. 52 Material illustration

Timber acoustic panels for ceilings
and walls:

Width - 25 mm
Gap - 10mm gap,
Back cover - acoustic batts behind

The lamellas system used is made of FSC
branded wood. The wood used is local
larch, which is one of the more sustain-
able wood types. The lamella system is
used because of the acoustic properties.
The sound will be absorbed in the acous-
tic batts behind the lamella system. The
wood gives the room a warm and light at-
mosphere and fits with the nature context
surrounding it. (Stil-acoustics.co.uk, 2017)
The timber panels are used to change the
directions of the rooms by being perpen-
dicular of the direction, and visually inter-
upts the directional feeling.
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Wooden plank for floor:

Dinesen Grand oak - Hvid olie
Thickness — 30 mm

Width — 350 mm

Length — 1000-5000 mm

The Grand Oak planks are very durable
and give an authentic and natural look
to the flooring. The flooring will be used
in the spaces that should express intima-
cy. The warmth of the floor should invite
the residents and visitors to stay. (Dinesen,
2017)

Illu. 54 Material illustration

Concrete for floor:

Color: grey with a brown gleam

The reason for choosing concrete is the
honesty of the material. Concrete is very
durable and is optimal for maintaining
the sanitation demands. The material sup-
ports the simplistic and minimalistic style
of the interior. Furthermore, the combi-
nation of the wooden floors and concrete
gives a beautiful play in contrasts and will
be used to define different zones in the
building.  (Cs-colorscreed.dk, 2017)
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Illu. 55 Material illustration

Kolumba tiles for walls:

Dimensions: 528 x 108 x 37 mm
Approx. 38 stones per mZ2
Color: mix of grey

Product — Mix K70, K71 K91

The Kolumba stone was chosen to mimic
the material of the old farm houses. This
stone is a reinterpretation of the standard
stone with its slender design. The light col-
or is a reference to the whitewashed exte-
rior of the old mills. (Petersen, 2017) The
functionality of the interior functions is
also reflected through the materials. The
tiles place around functions in the build-
ing for which the patients are not neces-
sarily involved.

MATERIALS

EXTERIOR

u. 56 Material illustration

Thatched reed for roof:

100% nature product

Color: light reed color that turns almost
black throughout the patinating of the ma-
terial

The thatched roof is one of the more sus-
tainable roof solutions on the market. The
main reason for choosing this material is
the inevitable reference to the old farm-
houses in Danish agricultural history. The
thatched roof is very adaptable to all kind
of shapes, which makes it optimal for curv-
ing and organic shapes, using Reed will
make the roof seem like one continuous
element. (Buildingconservation.com, 2017,
Kulturstyrelsen, 2017)

Illu. 57 Material illustration

Oak planks for outdoor walking path
and plateaus:

Thickness — 33 mm
Width — 350 mm
Length — 1000-5000 mm

The oak is continued from the interior to
the exterior through the glass doors, to
erase the line between in and out. It is
used to define the spaces where you can
make a stay. (Keflico, 2017)
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Technical intro

The main focus has been on acoustics,
sustainability, and indoor climate because
these are some of the necessary measures
when it comes to the well-being of both
patients, relatives, and staff.
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INDOOR CLIMATE

ACOUSTICS

The acoustics are based on creating differ-
ent atmospheres in different rooms. Some
rooms are more private than others which
mean that there is a need of a different
acoustical environment.

To determine the acoustic of the vari-
ous spaces in the building we have used
Pachyderm (Pachyderm, 2017) to analyze
the reverberation time, echo and the defi-
nition of the speech. The simulations have
been made in the common area, the en-
trance, the dining space and the patient
room. The results are displayed in the dia-
gram. (See app. 6 for detail results)

The building shape helped to reduce the
reverberation, due to the minimum of par-
allel surfaces this prevents the sound from
reverberating and creating an echo. To ab-
sorb sound, there has been working with
lamella walls with sound absorbing battens

behind it, which is also used on the ceiling.
The patient rooms were particularly vul-
nerable when it comes to privacy, which is
why the walls between the rooms are iso-
lated with an extra layer to avoid sound
transmission.

The results show that the reverberation
time is low and the definition is very clear,
which means that the speech will be clear
and there will be no echo in the room.
This has been achieved through a careful
selection process of materials to achieve
both aesthetic and acoustic qualities.



Detinition
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0.34-0.52s

Patient room

97.33-100%

Common room

95.01-100%

Entranc=

91.58-99.85
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The ventilation principle in this building
will be hybrid ventilation. A combination
of natural and mechanical ventilation was
chosen to minimize the use of energy.

Mechanical

The air change rate has both been calcu-
lated for CO2 as well as sensory pollu-
tion to make sure that it is the most criti-
cal one for which there will be ventilated.
(See app. 4) A mechanical ventilation sys-
tem is a centralized unit for each area of
the building. One for the patient rooms,
one for the common areas and office and
a third for the support area. The systems
have been placed in the attic, and the ex-
haust has been led through the breathing
holes of the building. One is used for in-
take while the other is for the inlet. By us-
ing them, we avoid exhaust holes in the
building facades and through the roof.
The air outlet is in the breathing hole in the

102 Presentation

INDOOR CLIMATE

VENTILATION

middle, which has its opening on the lee-
ward side of the roof, which means there
is suction. The outlet is placed close to the
ridge to ensure that no exhaust air enters
the building. We have chosen a ventila-
tion unit with 80 percent heat recovery,
which lowers the energy consumption of
the building. (See app. 5)

The system is DCV controlled, which al-
lows the rooms to be controlled individ-
ually through sensors that can be config-
ured to have certain set points regarding
temperature and CO2 levels, which means
that the energy use will be lower com-
pared to a constant air change rate. (Ex-
hausto, 2017)

Natural

The natural ventilation in the common
rooms is cross ventilation, used between
the glass facades towards the south and

through the breathing holes in the middle
and to the east, because of the low pres-
sure created by the placement on the lee-
ward of the roof. The thermal buoyancy is
used to let out the polluted air at the top
of the glass pane while the cold and fresh
air enters at the bottom. The plants in the
breathing hole contribute to the fresh air
inlet. Almost every room in the building is
facing an exterior wall, meaning that nat-
ural ventilation in the form of single sid-
ed ventilation. The depth of the rooms is
less than 2.5 times the height which allows
this type of natural ventilation. The venting
is automated to open when the sensors
reach the set point; this allows the patients
to customize the indoor climate to their
specific wishes. Furthermore, it is also pos-
sible to open up to the private gardens
and ventilate through them.



lll. 58 Natural ventilation principle illustraion
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PLAN - CEILING PLAN
SCALE 1:500
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To account for the indoor climate, there
has been work with BSIM. The criterion
were CO2 levels, under and over tem-
peratures.

The view towards North was one of the
things that could not be compromised,
which means that there would be a lack
of solar gains in the rooms. The build-
ing envelope is insulated according to
the new recommendations to ensure
minimum heat loss in the rooms facing
north.

The building is ventilated through a hy-
brid ventilation system, meaning we uti-
lize both natural and mechanical ventila-
tion. The natural ventilation is used in the
rooms through manual and automat-
ic venting systems. The breathing holes
in the common spaces are used to clear
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BSIM

the room for excess dirty air through the
principle of thermal buoyancy. The roof
structure is placed strategically accord-
ing to the holes in the roof to create suc-
tion through pressure difference. We have
chosen to use a ventilation system with
heat recovery, which allows us to re-use
the heat through air to air transmission.

The requirements for ventilation has been
calculated both according to CO2 con-
centration and sensory experience. (See

app. 2)

The rooms towards the south are shaded
through passive strategies using the for-
est. Furthermore, it has been worked with
different transmittance values of the glass
of the windows and an overhang to en-
sure that there is the right amount of so-
lar gains.

The CO2 levels are also within the criteria
of 700ppm (KILDE). To keep these at a min-
imum, we have implemented an automat-
ic venting system, that is activated when
an overload of heat or CO2 appears. The
point is that the patients should be able
to adjust their natural and mechanic ven-
tilation to meet their needs to attain com-
fort. The limit of 700ppm will result in less
than 15% unsatisfied, which is the reason
why we have also chosen to work with de-
centralized ventilation systems DCV con-
trolled. Which means that CO2 and tem-
perature sensors will control the amount
ventilation. Using this system will save en-
ergy and will ensure the best possible in-
door climate for the variety of individuals.




CO2<700ppm

-

Hours>27

Hcurs>28

=

Hours< 18

Illu. 59 Bsim result illustraion
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The increasing demands for minimizing
energy consumption according to the
Danish standard means that there has
been implemented passive and active
strategies to meet the requirements of
2020. The new requirements state that the
use of energy cannot exceed 20 kWh/m2.

The hospice is 2180 m2 in heated floor
area. The shape of the building means that
there is less surface area than a conven-
tional square building with corners.

A thick building envelope has been creat-
ed to avoid heat loss. The glass to wall ra-
tio is higher than what is usually advisable,
which means excessive heat loss. Further-
more, there are rooms towards north that
will lack solar gains; this is also a compro-
mise to utilize the view towards the sea.

The forest has been utilized to act as pas-
sive shading to the rooms facing south
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BE15

and added shading in the overhang has
been added to increase shade for the high
summer sun and let in the lower winter
sun.

We have chosen to use a geothermal heat
pump (GSHP) because domestic heat is
not available, and because there are fa-
vorable circumstances for a GSHP system.
The layer of sail is a high concentration of
sand, which will allow for groundwater to
flow through easier, combined with the
high water level that is to be found in the
low area of the site. The system is thought
to be a parallel closed looped system.
(See app. 8 for specific heat pump)
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CONCSTRUCTION

The construction consists of a frame system that al-
lows manipulating the facades with a higher degree
of freedom. It was important to choose a bearing
system that would ensure maximum utilization of
the views in the area. The glass to wall ratio will be
high to achieve a light expression in the facades,
while the roof will seem more massive due to the
dark and closely thatched roof. The shape of the
building favors itself by being able to take forces
from all directions.

The breathing holes are used as stabilizing core
to both ensure that the building can take hor-
izontal as well as vertical loads. The venti-
lation system is placed strategically on top
of these cores to avoid additional supports
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1ll. 62 Roof detail

DETAILS

SCALE 1:50




DETAILS
SCALE 1:10

Wall detail horizontal section

Batten 70mm fixed

Linear Panel

Acoustic insulation 50mm

Glue and pinned in groove to
batten to create a secret fixing

o
®
ololole

1ll. 63 Detail - Wall with lamellas
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Conclusion

During this master thesis, we have been
focusing on creating a hospice that will act
as the final home of the patients. During
this project, we have tried to answer the
problems formulated in the initial phase

Deinstitutionalize

One of the main focuses in the project was
to create a place that had no resemblance
to the institutionalized feeling of the archi-
tecture in the healthcare sector. The build-
ing manages to erase the term hallway to
a certain point. The shape eliminates that
you visually know your end destination
like the hallways in the hospitals this au-
tomatically lowers the tempo and creates
a more interesting space to move around
in. The direction of the transitional space
is disintegrated by the displacement in
the apartments and the views created
through the separated breathing holes.
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CONCLUSION

The breathing holes are giving the space
another purpose than transition. It makes
a natural pause and a meeting spaces
were social encounters are made. In that
way neighbors can gather around a space
they where they feel affiliation. The con-
versation rooms around the gardens are
used as a breathing space before enter-
ing the room of a terminally ill patient. It is
also meant to act as a room where the res-
idents and their relatives can have a con-
versation in privacy. The materials of the
project are based on the Nordic building
tradition that includes simplicity, honesty
and quality. The materials have a cohesion
to the surrounding nature to create a co-
herence to the site. Using wood gives an
expression to the room through the tactil-
ity and warmth of the material that differ
to the materials in the hospitals. The con-
crete floor can be seen at a modern inter-
pretation of the stone floors represented

in the history of Nordic architecture. The
exterior materials are a gesture to the ar-
chitectural style of agricultural buildings.
The stones we have used is a interpreta-
tion of the classic stone. The sleek design
is giving the building a direction. The col-
or of the stone is a light grey, to counter
the heavy expression of the roof. The roof
is thatched by reed cropped in Denmark.
The material is a direct connection to the
old mill on the site. We have used the ma-
terials to define the usage of the spaces
and tried to erase the line between out-
door and indoor by continuing the ma-
terials through the building and out. The
materials are chosen on their sustainable
properties. concrete because of its reus-
ability, durability and thermal mass. The
thatched roof is also The organic shape of
the building was chosen, because it gave
us the same qualities we wanted to bring
to the building from the farm, a protec-



tive environment that creates at barrier
against the harsh winds on the site. The
circular shape is also energy efficient be-
cause of the surface area and minimum
transmission loss. The panoramic facades
are used to utilize the views towards the
undisturbed nature both forest and sea.

Home and the patient room

It was important to create a final home
for the patients. The patients should feel
comfortable in their surrounding this was
achieved by introducing adaptability to the
patient rooms. The idea is that the patients
should be able to configure their rooms
and garden in a way that suits them the
best. They will be able to bring the things
from their home to call forth their dearest
memories. The patient room is the sanc-
tuary where privacy is key where patients
can retreat to in calmness. The building
provides an untouched view towards the

north that ensures privacy. The intimacy of
the room is maintained through a care-
ful selection of materials and their acous-
tic properties. The adaptability aspect is
also implemented into the comfort of the
patients. Censors in the room makes sure
to control venting and ventilation systems,
which ensures that the pollution and heat-
ing are kept at the right standards.

Sustainability and comfort

We have utilized the tool taught at the
university to fulfill the technical demands
set out for in the beginning of this the-
sis. The 2020 energy demands are met by
constantly changing the building enve-
lope and technical strategies. More spe-
cific we have explored different solution
for ventilating and ended up choosing a
DCV controlled system. The energy con-
sumption was calculated in in BE15 while
the comfort levels was calculated in BSIM.

Light simulations has been conduct-
ed in Velux daylight simulator and la-
dybug, but the focus has been on the
softer values how does this affect the
room experience and how is the quali-
ty of the light? This has been investigat-
ed through models and 3d visualizations.
Finally, we have been making acousti-
cal simulations in order to create the at-
mosphere of intimacy and privacy. Using
Pachyderm acoustics, we have been care-
fully selecting materials that ensures that
the reverberation time is kept at the want-
ed level.
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Memories and senses

Triggering memories takes your thoughts
away from the situation you are in. reliving
those memories with your relatives gives
you the feeling of being in the moment.
Whether it's a stroll along the beach, sit-
ting in the grass or sensing the chill of a
summer breeze. There is a big focus on
using something everyone has a relation
to namely the nature. We want the pa-
tients to live in the remaining days of their
life instead of waiting for death. Therefore,
we have created spaces where sensory is
in focus and the patient as an individual.
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When designing a new type of building as an ar-
chitect or student, there is always a steep learning
curve, that the individuals must overcome before
understanding the project completely. Obviously,
the more theories and conditions that are put up
in the beginning will increase the learning curve.
As this project was new for us, there was a lot of
basic knowledge that was needed to be gather to
understand, the challenges of a hospice properly.
It also became evident how the holistic approach
calls for a reflective process during the project,
to maintain the full overview and consequences
of the processes.

As stated through the report one of the major
challenges about the hospice environment is the
combination of a functional workspace with the
calmness of a home. Simultaneously it is also
stated how important it is for the patients, that
the hospice becomes a home, to which the can
relate in their last days. One can say that the hos-
pice is a contradiction building within its room
program, demanding the effectiveness of a work-
ing space that does not allow for much aesthet-
ical domination.
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REFLECTION

The project was attempted solved through the
holistic design approach which in broad terms
represents a method for combining the technical
challenges with softer values.

The challenges of the project in the start has
been to obtain knowledge about the problemat-
ics because the subject is driven by softer val-
ues. It was difficult to measure or attack these
problems, without gaining an indebt knowledge.
The technical values are more straight forward
and approachable, so using these to support the
claims of interiority and atmosphere has made
the task easier to approach.

There are still some unsolved areas in the build-
ing as the support area, which we wanted to de-
tail further. There are some essential authors and
researchers that we would have liked to imple-
ment to get an even better theoretical under-
standing of the subject.
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APPENDIX 1

BE15 DATA SHEETS

Negletal, kWh/m? &r
Renoveringsklasse 2
Uden tillzeg Tilzeg for szerlige betingelser Samlet energiramme
127.6 0.0 127.6
Samiet energibehov 26.1
Renoveringskiasse 1
Uden tillzeg Tilzeg for saerlige betingelser Samilet energiramme
61.6 0.0 61.6
Samiet energbehov 26.1
Energiramme BR 2015
Uden tillzeg Tileg for s=eriige betingelser Samilet energiramme
5.5 0.0 35.5
Samiet energibehov 26.1
Energiramme Byggeri 2020
Uden tillzzg Tillzeg for sarige betingelser Samlet energiramme
20.0 0.0 20.0
Samlet energbehov 195
Bidrag til energibehovet Netto behov
Varme 0.0 Rumopvarmning 10.9
El til bygningsdrift 9.5 Varmt brugsvand 135
Overtemp. i rum 2.4 Kaling 0.0
Udvalgte elbehov Varmetab fra installationer
Belysning 15.0 Rumopvarmning 0.6
Opvarmning af rum 0.4 Varmt brugsvand 0.3
Opvarmning af vbv 0.9
Varmepumpe 6.6 Ydelse fra szeriige kider
Ventilatorer 1.6 Solvarme 0.0
Pumper 0.0 Varmepumpe 23.7
Kolng 0.0 Solceller 0.0
Totak elforbrug 40.8 Vindmgller 0.0
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Beregningsbetingelser

MNavn Hopsice Tversted plantage (NY)

|BR: Aktuelle { | Se beregnings-

: Fritiggende bolig (fritiggende enfamiliehus)
lSanrneﬂ v Sammenbyggede boliger (fx dobbel-, raekke- og ksedehuse)
Etagebolig, Lager mv eller Andet (ikke bolig)

Antal boligenheder E Rotation,

2180 Opvarmet etageareal, m* 2180 Bruttoareal, m?

D Opvarmet kzelder, m? @ Andet, m?

Varmekapacitet, Wh/K m2 start, k. Sk, kL.
Normal brugstid, timer/uge K | 124 |

Varmeforsyning
El v] Basis: Kedel, Fernvarme, Blokvarme eller El

[ varmefordelinganizeg (hvis elvarme)

Bidrag fra (i prioritets-orden)

[]1. Elradiatorer []2. Braendeovne, gasstrilevarmere og lign.
[J3. soivarme 4. varmepumpe [15. Solceller []6. Vindmelier

Samlet varmetab
Transmissionstab 19.4 kW 8.9 W/m?
Ventilationstab uden vgv 83.4 kW 38.2 W/m? (om vinteren)
Talt 102.7 kW 47.1 W/m?
Ventilationstab med vgv 18.0 kW 8.2 W/m? {om vinteren)
13l 37.3 kW 17.1 W/m*

vejledningen

Tilzeg til energirammen for szerlige
betingelser, kWh/m?2 ir

0
Kun mulig for andre bygninger end

boliger og beregningsbetingelser:
BR: Aktuelle forhold.

0BS: Ny reference for belysning i
BR15: 300 lux.

Mekanisk kgling

D Andel af etageareal, -

Transmissionstab
For kiimaskaermen ekskl. vinduer
og dgre

1.8 W/m*
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APPENDIX 2

BSIM DATA SHEETS
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2011] Min Mean Mo 1 2 3 4 5 B 7 5 g 10 11 12
Co2(Comme 350.0 586.0 8753 B51.5 5471 5455 B25.9 577.9 5215 447 1 451 8 5285 5339 B51.9 B51.5
PAQ(Comm -0.382 0.433 0.905 0514 0616 0.653 0.534 0.424 0.278 0.134 0172 0.202 0.365 0531 0.594
Ti{Camman 18.72 20.10 28.22 20.02 18,95 18.77 18.77 18.57 2015 21.02 20.88 18.95 18.79 16,95 18,99
Top(Comm 19.75 2032 28.07 20.00 20.00 20.00 18,99 20.20 2053 21.44 21.39 20.32 19.98 20.01 20.00

2011 | Min |Mean [ ax | 1] 2| 3| 4| 5| B 7| 8 | 10] 11] 12
Co2(Toilet); 350.0 397.0 715.4 397.2 357.1 397.1 3373 397.0 357.0 3965 396.5 397.1 396.9 396.8 396.9

PAQ(Tailet) 0372 0.473 0.979 0.687 0.684 0.717 0.589 0.454 0.286 0117 0.156 0.300 0.425 0.604 0.669
Ti(Taileti'C 17.88 2054 26.04 20.10 2013 20.05 20.16 20.46 20.88 21.85 21.83 20.68 2012 20.11 20.05
Top(Tailety’ 20.83 21.92 25.34 2212 2217 2217 21.65 2157 21.74 22.41 22.38 2150 21.36 21.59 22.05
Co?(Veerels 360.0 4695 1708.4 428.4 428.7 444.0 448.3 421.1 415.5 £73.4 6696 414.4 422.4 427.0 432.3
PAQ(Veerel -0.408 0.381 0.646 0.580 0576 0,601 0.497 0.372 0.214 0.071 0117 0.218 0.290 0.490 0.558
Tipveerelse! 16,51 22 62 25.95 22.75 2273 22.83 22.41 2262 22.62 21.48 21.28 22.94 23.60 23.03 22.79
Top(veerel: 19.98 23.70 26.06 24.04 24.03 24.06 2367 23.95 24.03 21.79 21.56 24.11 24.98 24.26 24.04
Co2(Livingr 350.0 398.4 44B.2 400.9 400.8 401.2 3958 3949 395.4 396.1 396.3 395.4 402.0 400.8 400.9
PAQ(Livingt -0.380 0.508 0.938 0.708 0.707 0.740 0.625 0.499 0.334 0.165 0.208 0.351 0.456 0.628 0.667
Ti{Livingrao 17.99 18.38 27.95 18.32 18.28 18.17 18.95 18.04 19.38 20.41 20.33 18.11 18.95 18.20 18.30
Top(Livingn 18.22 20.29 2763 20.00 20.00 18.95 20.00 2015 20.49 21.35 21.24 20.21 20.00 20.00 19.99
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APPENDIX 3

REALDANIA ROOM PROGRAM

Number

Type of roorm

Estiratad
rel area par
ream (m')

Description and functional demands

Mumbsar

Type of room

E=timated
net area per
room (m?)

Description and functional demands

Ward

28 3%

There should be access 1o persenal bath snd tollet, Merers should be
srrall and possibly placed 3o they could ba tumed sway.

Lockable door to the ward,
Cuptaoprd for personal toiletries
Bioee for valuables fitted wih lack,

Canirel of light (anificial as well 85 nalura!}, ventilation and cpening’
soreening tewards ihe outside warld

The ward should be kendicap friendly and suitable for working.
Accass to bed from bath sides

Possibilisy to use haoist (see note at the Back).

All goors with Bccass on ane evel - alio 1he one Spening outside

TV 1o be placed 5o it 5 wisible from the bed

Elagtricity, teléphone and dats plugs shou'd be locaied wah traatment

situstions In mind. which demand the use of &xare machings ke 5
humdifier, and relatves wishing 10 work during 8 Visi

Good pooustic regulation between wards, passageways and todets.

Light firtings should o suitatle for badridden patents, Ar sondimioning
shouka make exira individual venillation possible. and |t should e pos-
sithe to spen windows

Possibla installation of exygen and susten in the ward should ba dona
B3 diszreely a3 possible, thet is. no lerge visibls panets with cxypen
sugghy In the wards

Intimate lghting ana werk lighting shou'd be sezaral

Avord the use of “nstfutionalised materials” as much as cossible, while
5illl considering hygsene ang clesning

Experience shows that, lor exempte, varnshed wooden foors are fully
functiansl in the wards and in Ihe communal Sreas

Patignt intercom should be installed in such 3 way thet cthe: patents
#re nof disturbed by pessitle sounds,

Lounge

Min. 20

Kesting placs for patientsrelatives and staff.

Handizap frizndly.

Flexible design, is masnt to suppert actvitizs of warying =ize and char-
scter, ke birthdzy partizs, Christmaz arangemants, gmaller laciures,
small concerts ste.

Should be lzzatzd centrally and easily wisible inthe ward section

Close to and preferably intzgrated with service kitchen, also ussd by
relatves (see below)

Service kitchen uzsd
[y rzlatives in connac-
tion with lounges

Emaller service kichen for serving food arriving from the kitchan.
Facilitizs far making coffes, washing up and preparing light meals, i the
relatves wish to do so.

Space for esting for patients, re/stives and volunieers.

Reflection room

Hin.20

Spiritwal, mufti-religicus room.
Accessible for disabled people and bedridden patisnts

Possibilizy of keeping religious anefacis

Good sound insulation.

1or
more

Conversation room

10-13

Smallzr room far private ad-hoc conversations outside the ward/mest-
ing room and the public communal areas.

Possibility of closing and locking the daor
Frimarily for the use of relatives ang 513

Limited sxpasure to maintain discration

1er
=1

Roarr for relatives
{possible extra
ward, whigh

could be used by
remives)

18.20
(28:35)

Retatives wha do not wish te spend tha night in the ward with the pa-
tignt or where ths may not be possible could use the ward for ralatives.

Separate room for spending the nighs with bath ana tolle: for reistives
Space for 8 dauble bed. cupboard and & small wble for computer wan.
for exEmpis

1or
mare

"Resting places’

A number of smaller informal open mesting places/niches for informa
conversabion betwwssn patients, reistives, siaff, doctors, priest and on
the mobile phone.

Space for armehairs or 30fa arangemants, oafé tablz 2t

Should be zloze 1o the wards

Medicing reom

For communal storage and dosage of medicine.

Locked and undisturbed
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Number | Type ol room Estimared Description and functional damands MNumbar | Type of room Estimated Descriplion and funztional demands
ral ares par riet Bres par
roam (m) reoim ()
1 Bathroom with bathtub | 20 For bath #ad pain thempy for pailenss. The vse of the reom should be 1 Claaning room ] Good ventilazien, preferably divided into cleaniderty sectlons via sluize.
relmong and seothing for the patenis, Grean plants, music. Tagrances
#nd candias may o& part of the therspy and should be in the room, Spmos for ooders. for bedpans, washing and 5iop sink
Accustic regulation shouid be considersd when glaying music Good ventilation to prevent irousigsoma smells. preferatly wish 8 win-
dow for ventiahion
Should be equlpped with adjusiable baln, which can be aperates from
botr sizes supbaprs with mat foe the Bath and 3 banchichais. Santral placement with 5 minimum of ongon gazh flear,
:L:"::é::;'?'::ﬂ:mT_:‘:';“ fignt, ana Fitings should be lacated witn 1 LBunzry - passibly ] Space for washing mackine ard imble deier rusbish bin and various
B ; vonnected to the deof cupboprds for washing, linen and sther aquipmeant,
1o 1he clesning room
Large full igere mirrors should be avaldes i - -
2o Leeal Sepot |- Sterage for haists. wheelehairs, mattresses, indosr mazhines and
There should be npwral light ang & washbasin, bus attention should ce mare cygen botlles.
ghven 1o minimizing the vigw dicectly into the raem from oulside
1 Clistan: depst 50 Could possioly be lscated in the basement (with nosess 1o it far irans-
Thi roorm should not be combingd wih otner functians, ke washing pert of bigger mecnings'bads),
reom or lmundry
Possibility of washing bads.
Possibility of using hoist (sae note atthe back),
. : 1 Entrance 10 1ha wars s SErE entrRnGE and axil for patlents, retatives and cofing
The room could be linked wih the rehasdationtheragy room shetan
{sae below) Cleas signposting
1 Antanih Lt f 3 | 3 = z n
Rehabii erapy | 18 For massaging the patients. Use of the room should be relaxing and ] Patios = There should b geod accass fo s0Uth facing palios far palients and

sacthing far the cetiant,

Grean plants, mus fragrances and candles could ba partof the
thessgy | room, Asousiia raguintion should be considered when playing
musio,

Should be equipped with adjusiable masssge table and moveable mas-

5898 chair

(postibly stared i m Sepot), which can bie cperated from both sldes,
cuptenrd with shedts'small pilows/linen and possibly & small migro-
wave pnd @ freazsr (coldwarm compressas) #nd @ benchichalr far
relatves,

It should be pessible 1o dim she Bghis, and fittngs shedid be placed
with the bedridden patient in mind. Large full igure mirmors should be
wiokded,

There should be nawral light and & washbasin, bus attention ahguld ce
ghven 1o minimizing the vigw directly into the roem from oulside

The roam should not be combingd wilh othar funclions, |ike washing
room or laundry

Fossibility of using noist (sae note atthe back),

The room could be lirked with 1he batkroam with 8 bathul
(sa% above)

relatves, for example vin 3 communal garden. individus! garden, sense
garden, terrace, baleary or 8 comzinabion of these.

Bads should nawe level, frae socess o the pabe

Elazmeity supply in the sres

Float covering and doorfrarres shauld be insialled with this i mind,
Possible patic with shelier against wind, sur ang dnzzis

Some patients wish 1o lake 8 nag outdoors, and patios should b
#auipped with lighting,

The conafruction of the catio may oreate associations to smaiet
‘rooma’ where groups of 4 - 8 parsons can pather

Sum: 670 - 720 m*
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Staff area Examination facilities

Number | Type of room Sstmated Ciescription and functional demands Mumber | Type of room Eslimated Description and functional demands
net #res pEr net ares per
raom {m¥) room (mé)
1 Communal staf ares | Azprax Communal t2am bazed work environment for nursing taff, pallistive Mt | Conzulling room 1015 The rooms reserved for the sxamination section will b2 used
17 mi per t==m. sdmnstrstve siaff, pozsible voluntesr co-ordinators and patants in the hospice.
Mesgting/conversaton’ | workstation | research staf
te The consulting roorm will 22 used by the palliative tzam for examinaton
intzgrated int Contsing wark groupings of differing sizes. Access to mesting/studicl znd resmmant of patiznts fving at hema during consultstion at the
zrea consulation snd print rooms. hosoize oatients at day hospice 302 to some degres pstients in the

ward section

Puossibility for 10-15 people to have short, intense mestings closs o the

jourmnals ting roorn should be =quipped with massags tzble, desk 2
thars znd 3 wazhossin

Coffee’mesting/'snack bar provizing oossibility of 12-12 persons eating
2t the same fime. If the massage table is moved to the middle of the reom, it should be

pozsible to access it from both sides.

Establishing of glass walls or other visus! contact with the rest of the

ward section, facilities for examination and day hospics Jaumnals are expecte

= placed in the st2ff sr23.

Estmiatzd nesd for archives (based on experienczes from Kamillianer The ream should be Jocsted in clozz proximity o the =1aff zrza.

(Gasrdenz Hospice, Azslborg): Ward section, totsl: 5 lom. Librany 12

Ibm. Leadsr of Hospice: 2.5 lom + 10 lbm, distant archives Min. 1 Waiting ares 5-10 Smsller ares for oatient
Estimatzd for the palliative t=am. totzl: 10 lbm contact to the stai area

wsiting for consultation, preferably with

(& 3rger degres of uze of electron's records can be sxpsciad o Space for chairs/sofa
influgnce the sbove numbers, reducing the need for archives).

Estimated space par workststion is approx. 17me | wihich covers Sum: 15 -25m#

maeting roem, coffee bar and printicopy.

Mumber of works
staffing.

tions and mesting rooms will depend on actual

Smaller study, mesting, teleghone snd consulting rooms in connection
with the o office. Locatd so that they screen off individusl
workstations. Lecabion and number related to work function

Passibility of controlling intzrnzl 3nd external views

sitive

Acousticzlly regulated to prevent disturoance of ==
conwersations.

The section in the =12 zrea whers the pal stive w=am s situsted should
be ==cluded from the rest of the staff ares to avoid diztwrbances during
tzlephone consuliatons and the i

Estimated size for study, mesting. telephons and consuliing rooms
apgrox. 7 =12 m/ roem (ncluded in the total area’werksiation).

Sum** BT m?
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Day hospice centre, 10 -12 patients

Support services

Mumber | Type of room

Estimated
net ares per
room (m*)

Diescription and functional demands

1 Communal area

Apprax. 120
m2

The staf of the day hospice centre sitin the communal 51af ares,
which iz locsted adjacent to the day hospice centre

Az the day hospice centre fulfils & secial functon, this ares should have
cacscity for social activibes snd aranpemrants.

Thers should be 3 tea'senvice kilchen and the possibility for patiznts 1o
share a meal.

It is expectsd that. on 3 daily basiz, 3 maximum of 12 patients and 2-3
smoloyess 3r2 there 3t the 2ame time

Handizap frizndly, but no need for access o beds.
A= the day hospice cente shou'd also function as 3 space for events
in the hospice outside opening hours, the room should be able 1o

sccommodate gatherings of 40-80 persons 31 the same time.

The reom should preferably access extemal sreas

1 Washing room

As described under the ward section

1 Resting room

10-12

Cluiet | resting room for patiznts feeling unwell. Space for 3 couch and
& small chair.

Sum: 142 - 144 m?

MWurnber | Type of ream Estimated Cescription and functional demands
net 3red per
room (mé)
i Kitzhen 120 Coldwarm kitchen for ward section, day hospice centrz and all stafi
ncluding space for scullery, baking section, cald n, freezing,
cooling. storage, rubbish, washing-up, depar, fazilities for kitchen s
el
The proportions of the kitchen should be able to accommodate
indwidual food preferences from the patients and possibly relatives and
staff
i Carztaker room 10 (Office and workshop for handy man. Contains office workspace and
space for smaller repairsiools
Heed for archive: 2 lbm.
The room should preferably be close 1o distant depot
i Changing room and Appros. 20 Changing facilites for s1aff and voluntzers. Include talet , showers and
showers — men lockers
1 Changing room and Approce 20 | Changing facilites for 513 and voluntzers. Include tadst, showsrs and
showers — women -40 lockers
Zar Tollzts for staff 7 The dzsign of the toilets is to be handicap friendly
mare and wisitors in the
comrmunzl sreas of the
hozpice
1 Entrance to the Fersonal weltome.
hozpice
Entrance signalling openness snd possicle access to information
Possible bt should be on the same architectural level as the main
enfrance.
Easy exit with coffin'stretcher through main entrance.
i Parking ar== for cars Parking bays far s1aff relatives and patients, in accordance with
and bicycles regulstions im district plan. Experignce shows that 20-25 parking bays
are the absolute minimum
Slus mare parking tays for 3 possible day hospice centre
Sum: 194 - 204 m2
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APPENDIX 4

AIR CHANGE CALCULATIONS

Satiznts ropm: Relgtive rosm:

Air change base an Sensory load (off): Air change on Sensory load
o G
c c
£, £

Peogp's (oad:

Buiding load:

1 we colowiste the air change:

thg gir change:

ir change on COx-Concentratio

ing I/h to m3/h
Converting IWh 2 mi/h = ’
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Toilet:

Air change on Sensory load

"

LS

people load:

Building load:

hs gir change:

Air chonge bgse on CO;-Concentration:

1.2 msr-1psreon] =

Converting I/h to mi/h

i

Appendix
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Comman greg. hearth:

Air change on Sensory load :

"

oo

Peop'e load:
Building load:

converting Ifh 2 m3/h
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APPENDIX 5

SYSTEM AIR CAD

Patient ward vemtilation unit.

(SystemAirCAD, 2017)
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Tilluft, Fraluft Tilluft, Fraluft

Luftmangde 1.14 1.14 m3fs Lydeffektniveau 73 &0 dB(a)
Agaregatstarrelse 50 S0 Ventilatorvirkningsgrad 61,8 61.5 s
Lufthastighed i aggreqat 0.63 0.63 s Omdrejningstal 65 67 o/min
Temperaturvirkningsgrad, 81.8 £ Driftsfrekyvens 51 51 Hz
varmeveksler
Mokareffekt 1.50 1.50 ey
Dimensioner SELJSFPv, rene Filtre inkl. 1.50 k(2 /s)
Langde 4710 i} fim frekvensomformere
SELJSFPw, rene Filtre ekskl, 1.43 ki s)
Bredde 2020 o mrn frekvensomfarmere
Haijde 2270 i} mnm Energi klasse At
Waegt 1996 u]
J ka Alternativt arbejdspunkk Lydeffekiniveau
Mindre aggregat Skarre aggregat

Bemasrkninger

Beskrivelse | Danvent DVS0 | Sproget | Brugsanvisningen Dansk.
Anlseg Tillaft | 1.14 m3fs | Fraluft | 1.14 m3fs |
Tilluft Fraluft LDELLFT Sarmrmer Winker
Luftmazngde (1,205 kgfm*) | 1.14 | ms | 1.14 | ms Temperatur | 20.0 o | -12.0 | o
Eksternt tryktab | 300 | Pa | 300 | Pa Relativ Fugtighed | 60 % | 20 | %
Alternativt arbejdspunkt FRALUFT [ — Vinker
Temperatur |13-U = |13-U | =
Aagregatsterrelse 50 ~ 50 Relativ Fugtighed | 40 a, | 40 | a,
Flere aggregatdata
190 I‘iu T | T Tilbehgr
110 1|50 I : 1 Kommentar
100
i 80 ] Gem som standard
A= .
4 ]
0 ]
25 ]
20 |
15 |
10 | |
™~ bx3 W = = = = = =
2 2 = 2 = E = H 2
meiz
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APPENDIX 6

PACHYDERM DATA SHEETS

146 Appendix

(12 Pachyderm Hybrid Models
File

Impulse  Material

O

[] S0-Geodesic
[v] S1-Geodesic

8 52-Geodesic |

ge Sourc

Parametric Analysis

Definition (D-50)

~ |

625hz.- 9992 %
125 hz.; 100 %
250 hz.- 100 %
500 hz.: 100 %

IS0 Compliant Mo
1000 hz.:
2000 hz.:
4000 hz.
8000 hz. :

99.76 %
9793 %

29501 %

9531 %

35659

[ ] S000-Order 001: 4 ms. 0
[ | S000-Order 001; 6 ms. 37

[ ] S000-Order 001: 18 ms. 79
[ ] S000-Order 001: 16 ms. 135
(] S000-Order 001: 21 ms. 63620

Ene: Time Curve

w | Summaiion.‘ All Octaves|

[ ] Lock UserScale

Mormalize To Direct

Schroeder weegral —— Logesmanic Enegy Time Carve]

Logarithmic Energy Time Curve

Sound Prossun Livel (d8)




[[APachyderm Hybrid Models

File

impulse Materials | Analysis

Parametric Analysis

S [Definition (D50)  ~| 180 Compliant No
625hz.:96.73 % 1000 hz.: 95.88 %
125 hz.- 96.96 % 2000 hz.:92.03 %
250 hz.: 96.69 % 4000 hz. : 8755 %
500 hz.: 96.68 % 8000 hz.: 882 %

aths

[ ] S001-Order 001: 4 ms. 0

[ ] S001-Order001: 13 ms. 4

[ ] S001-Order 001: 6 ms. 37

[ ] S001-Order001: 30 ms. 73

[ ] S001-Order 001: 11 ms. 69511
[ ] 5002-Order001: 1 ms. 0

Energy Time Curve| v| Summation: All Octaves|

[ ] Lock User Scale Mormalize To Direct

Logarithmic Energy Time Curve

e e e TR

=

=]

Sound Prissure Livel (dB)
S b b4 bk bAoA

=

0§
Tims {seconds)

03

o Ll
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[TAPachyderm Hybrid Models

File

Impulse Materials Analysie;

L B

ot - Parametric Analysis

S0-Geodesic A
ol |Definition (D-50)

25hz 9961 %

125 hz. 1 99.85 %
250 hz.:99.83 %
500 hz. 1 99.83 %

IS0 Compliant No
1000 hz.: 99.19 %
2000 hz.: 95.76 %
4000 hz. : 91.58 %
8000 hz.: 9212 %

[ ] 5001-Order001: 1ms. 0

[ ] S001-Order 001: 2 ms. 37

[ ] S001-Order 001: 11 ms. 69530
[ ] S002-Order001: 4ms. 0

[ ] 5002-Order 001: 6 ms. 37

[ ] 5002-Order001: 6 ms. 247

| Energy Time Curve

e | Summaﬁon: All Octaves

[ ] Lock User Scale

Mormalize To Direct

Erroeoer creme —— LogaA i Erey Ime e
T

o

Logarithmic Energy Time Curve

Bound Prssune Ll (dB)
=

Smh oAbk

=
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A Pachyderm Hybrid Models
File

impulse. Materials [ Analysis

Solurce Parametric Analysis
% o e 115 v| 180 Compliant No
B4 52-Geodesic | 625hz :04s 1000 hz.:0.13s.
125hz. : 062 s. 2000 hz.:03s.
250 hz.: 062 s. 4000 hz.: 041 s:
- 500 hz.: 062 s. 8000 hz.: 039 s.

[ ] s000-Order001: 4 ms. 0

[ ] s000-Order 001: 6 ms. 37

[ ] S000-Order 001: 18 ms. 79

[ ] s000-Order001: 16 ms. 135
[ ] s000-Order007: 21 ms. 69620

Ene: Time Curve| v| Summalion.‘Ali Octaves|

[ ] Lock User Scale MNormalize To Direct

Logarithmic Energy Time Curve

| s e i —— Logennic Erey Tome Carve]

g T T T T T
-10 4
@ -]
E
= 30
=
5 -4
E =
E o
2w
a2 =
-850
-100 § |
a0 02 04 a5 05 >
Timea {saconda)
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TTAPachyderm Hybrid Models
File

Source Parametric Analysis
% gfgggjg:g 715 v| 150 Compliant No
M S2-Geodesic | 625hz.:0.34s 1000 hz.: 032,
125hz.:0.35s. 2000 hz.: 0.4 5.
250 hz 1 0.36s. 4000 hz.: 0.52 5.
500 hz.: .36s. 8000 hz.: 0.51 s.

[ ]5001-Order001: 4 ms. 0 A
S001-Order 001: 13 ms. 4

S001-Order 001: 6 ms. 37

S001-Order 001: 30 ms. 73

| | 5001-Order 001: 11 ms. 63511

[ ] 8002-Order 001; 1 ms. 0 v

Ener Time Curve e | Summaﬁon: All Octaves| w

[] Lock User Scale MNormalize To Direct

Logarithmic Energy Time Curve

| — i ) —— Logesianic Eregy Nime Carie]

Saund Prssun Livel (d &)
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APPENDIX 9

HEATPUMP
i i i i i i ENGINEERING
Vejledning til udfyldning af inddata i Be15 med Danfoss varmepumper TOMORROW
Be15 inddata oversigt.
Jordvarme (Test temperatur 0/35) Nominel effekt [kW] | Nominel COP | *Rel COP, 50 % last | Saarligt hjalpeudstyr Automatisk standby [W] ERR
Opti varmepumper
DHP-L/H Opti 4 4,09 4,09 0,93 0 3 -
DHP-L/H Opti 6 533 4,04 0,93 0 3 -
DHP-L/H Opti 8 7,51 4,34 0,99 0 3 -
DHP-L/H Opti 10 94 4,24 0,99 0 3 -
DHP-L/H Opti 12 11 4,2 0,99 0 3 -
DHP-L Opti 16 16,4 3,99 0,93 0 3 -
Opti pro + varmepumper
DHP-L/H Opti Pro+ 6 5,8 43 0,99 0 3 -
DHP-L/H Opti Pro+ 8 7,5 44 0,99 0 3 -
DHP-L/H Opti Pro +10 102 4@ 9193 0 3 -
E DHP-L/H Opti Pro +13 13 46 0,99 0 3 - |
[DHP-L_ Opti Pro +17 17,2 45 1,00 0 3 -
Light commercial
DHP-5 Eco 22 219 44 0,8 0 3 -
DHP-5 Eco 26 254 44 0,8 0 3
DHP-5 Eco 33 335 4,37 08 0 3 -
DHP-S Eco 42 114 4,31 0,8 0 3 -
Luft/vand (Test temperatur 7/35) Nominel effekt [kW] | Nominel COP | Rel COP, 50 % last | Saerligt hjlpeudstyr | Automatisk standby [W] ERR
DHP-AQ 6 6,5 43 0,93 0 3 2,2
DHP-AQ 9 8,6 44 0,97 0 3 24
DHP-AQ 11 1,1 47 0,93 0 3 25
DHP-AQ 13 123 44 0,98 0 3 24
DHP-AQ 16 15,2 4,1 0,93 0 3 23
DHP-AQ 18 17,6 4 0,93 0 3 23
Varmtvandsbeholder Varmetab [W/K] *Beragningen af relativ ;DP ved 50% d.ella st er udfart iht. EN/DS 14825 afs_wit 7.53.1- Eere_gn:’ngs procedure for
" enheder med fost kapacitet. COP vaerdien for temperatursaettet svarende til 50% dellast er interpoleret ud fra
Indbygget 180 Itr (H modeller + Maxi) 1,31 EN/DS 14825 testpunkterne til "average” klima. Hvor degrationskoefficienten "CC” ikke er bestemt ved test,
DWH 200 1,31 anvendes den i standarten beskrevet vardi p& 0,9
31-08-16
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