MORE THAN A STUDENT
ACCOMMODATION

By Mikaela Arroyo




Precedent Study



IMPROVED AFTER FINAL REVIEW

Housing Rack
in Berlin:

NEIGRBOURHDOD
SCALE

The typology of the building responds to a mixture of live-work enviranment where
the ground floor serves as office space while the remaining 5 floors serve as 10
dwellings with flexible layouts to accommodate different type of residents.

The circulation in the building itself, embraces the contact between neighbours as
the access to the dwelling is condensed in a set of exposed stairs and an elevator
that act as an interaction point between the residents. Moreover, the entrance to
the dwellings on the ground floor is completely independent from the entrance to
the office.

The dwellings have been designed in a way that the long facades located in the east
and west of the building can open entirely thanks to room height sliding doars that

offer the possibility of extending the living room towards the exterior in for of loggias.

Mareaver, every apartment has access to a small balcony adjacent to the staircase
and elevator shaft.

1200 Broundfioor

1200 3rd Floor

Mikaela Arroyo
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T1Housing: Architecture Of Shared Resources

T1la: Shared Energy and Waste

This assignment focuses on shared energy and waste. It
aims to provide an awareness of design sources, that
inform an effective performance of the building’s
envelope as well as the interior environment and specific
components, all this related to sustainability. (LO3)

The Guidelines provided by the LETI Climate Emergency
Design Guide have been taken in consideration to analyze
the operation energy standards of the building in terms of
natural daylight penetration. (Pp. 11-12)

This building follows all MINERGIE standards, meaning
that’s its design has a positive impact in the diminishing of
energy usage for heating. Natural light can easily pierce
through the building, due its amount and placement
of windows and the balconies overhangs and the
external staircases serve as shading devices to avoid
overheating during summer. The placement of the
rooms are also based on the amount of light required in
every area of the apartment; this design decision is
accountable for 20% of the energy-saving strategy.




SUNPATH DIAGRAM

This diagram shows the sunpath in different seasons e ooV
troughout the year and how the room postionning relates o?
to it. A key plan of the thrid floor has been chosen since QQQ
itis a common room arrangement in the building. IZS
£

The kitchen and the office have south- oriented fagades. s*&
In the case of the office this can provide a better work é?
S
&
&

environment with bright natural light and an enjoyable
F I N A L afternoon sun through the west facing opening in the corner.

The other south facing room is the kitchen, eventough this i ’

positioning profits a well litted room, it can raise concerns

of overheating due the high temperatures produced by cooking. 8 B
-

The 3 bedrooms in the apartment are located in the ?"&

north-western facade. This position only provides little direct “‘3?; CENTRAL AXIS

afternoon sun durning summer days. K

The livingroom recieves mostly northern light trough its openings,
making it the room with the least amount of direct sunlight.

N
D
In the middle of the apartment, two bathrooms and an elevator §
have been accomodated since this rooms do not require direct c._?
sunlight of any kind. »



Little amount of direct sunlight

\ Medium amount of direct sunlight

Generous amount of direct sunlight
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WORK

The amount of direct sunlight
recieved by every area of the
apartment is represented by

this gridded diagram.

DIRECT SUNLIGHT DIAGRAM



SUMMER SOLSTICE
21 JUNE 2021

66° altitude
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This Diagram represents the influence of the
sunlight in the interior of the building and

also the shadows created by the balconies
Durning summer months, the sun ishigher in
the sky, therefor the sunlight does not pierce
— too deep in the building but is very intense.
Balconies do also serve as shading devices.

SUNLIGHT STUDY IN SECTION




SPRING EQUINOX
21 MARCH 2021

43° altitude
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of the sunlight deminishes parcialy

in comparisson to summer. The light
pierces further in the building and
the shadows created by the balconies
are reduced.

SUNLIGHT STUDY IN SECTION

}—‘ __F==1F- T i Durning spring months, the intensity
\



WINTER SOLSTICE

21 DECEMBER 2021
19° altitude
g | [ ] ] Im
N \
m |
| e
' \ — } TN - ==T1 1 Il Durning winter months, the sun
[ ‘ reaches its lowes altitude, the light
pierces very deep in the building,

‘. . the shading of the balconies is minimal
L | and the intensity of the light is very low.

SUNLIGHT STUDY IN SECTION



SUMMER SOLSTICE
21 JUNE 2021

66° altitude
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5PM

Three times of the day have
been chosen in order to study
the shadows created by the mass
of the building depending on the
position of the sun.
Durnig summer months, the altitude
degree is high and therefor the
shadows are smaller.
10 AM

SHADOW STUDY DIAGRAM



SPRING EQUINOX
21 MARCH 2021

43° altitude
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5PM

Durnig spring months, the shadows

created by the building increase

10 AM in length due the lower altitude
sun angle.

SHADOW STUDY DIAGRAM



WINTER SOLSTICE
21 DECEMBER 2021

19° altitude
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5PM

Durnig winter months, the sun

is very low and therefor, the

10 AM building creates significantly
longer shadows.

SHADOW STUDY DIAGRAM
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In order to meet the operation energy stand-
ards of a medium and large-scale housing
given by the LETI, the window area should be
as following:

North: 10-20%

East: 10-15%

South: 20-25%

West: 10-15%

Additionally, it should balance daylight and
overheating as well as including external
shading and openable windows and cross
ventilation.

Third Floor

GLIZING :39.14%

GLIZING :51.63%

LETI REGULATIONS COMPLIANCE

GLIZING :42.7%

1 Store

2 Laundry /
Utilities

3 Bicycle storage
4 Entrance

5 Kitchen

6 Living room
7 Room

8 Office

9 Terrace

10 Elevator

This south-facing building has only one open-
ing facing directly towards the north, The west
facade, where the bedrooms and the office
are located, has a total of 40,63 sqm while
the area of the openings is of approximately
20.98 sqm (51.63% of the wall area). The
glazing on the east facing facade represents
an estimate of 42.7% and the glazing on the
south facing side is of 39.14%.

The building counts with
that shade the other
apartments underneath and also has sun
screen awnings that can be regulated by the
residents.
All apartments have openable windows, al-
lowing propper ventilation.



1 Store

2 Laundry /
Utilities

3 Bicycle storage
4 Entrance

5 Kitchen

6 Living room

7 Room

8 Office

— 9 Terrace
0 0
5.8% | 3% __ 6%) 10 Elevator
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Third Floor

ADF expresses the illumination on an internal
surface as a percentage of external
illumination. Roughly, a well litroom has

an ADF of 5% or more, while a gloomy

room has an ADF of 2% or less.

All the values in the building (3% beeing the
lowest and 6.9% the highest) can be
considered adequate in terms of daylight
illumination, meaning that the amount of
artificial lightning is reducend and so is

the amount of energy used for artificially
lightning the apartment.

AVERAGE DAYLIGHT FACTOR CALCULATIONS
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1.- 12,5mm spackled gypsum boards

2.- 50 mm mineral wool acoustic insulation

3.- 140mm PUR thermal insulation
with aluminium foil lamination vapour barrier

4.- 200mm reinforced concrete slab

5.- Triple glazing + aluminium frame
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IMPROVED AFTER FINAL REVIEW

Imagining the

1 - Male - Female - Non binary
- Single - In arelationship - Single
p O e n I a - Brazil - Fom Finnland but lives in NI since she was 10 - Wales
- Full time mechanical engineering student - Is doing an internship in a design studio and works - Started a new job as a kindergarten teacher
- Needs a quiet space to study from 8am to épm - A good book and a cup of coffee are a must to
- Likes to meet new people but sometimes struggles - Enjoys outdoors exercise and movie nights after an exhausting day at work
u S e r with the language and accents - Shy at first but likes to make new frineds - Goes to the gym every afternoon

- Trying to make new friends in Belfast

As the designer of a housing project, | aim to create spaces that promote an atmosphere of community among the residents

as well as comfortable and efficient individual dwellings and pursuing a smooth integration of the intervention in the exterior city scale.
To achieve this, | will approach the circulation as a dual space, where stairs and hallways are carefully designed and scaled so they
invite people to stay and socialize with their neighbours. Moreover, the shared facilities such as kitchens and living rooms perform as
interaction points among flatmates. Greenery and opened air spaces are also to be incorporated as they can accommodate larger
gatherings and recreational activities can take place. Regarding the building's connection to the city, | imagine an ‘open air gym’ that
can be used by the residents as well as other citizens.

The design targets residents from pluricultural background, around their early twenties that are looking for a rich social environment with
comfortable dwellings in a very convenient location.
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IMPROVED AFTER FINAL REVIEW
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IMPROVED AFTER FINAL REVIEW

FINAL WORK

GROUND FLOOR plan
1400
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FINAL WORK

TYPICAL DWELLINGS plan
1100
Mikaela Arroyo
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IMPROVED AFTER FINAL REVIEW

FINAL WORK

Exploded Massing Axonometric

RODFTOP

Habitable rooftops that
serve as an extended
social area.

VERTICAL CIRCULATION
Every circulation shaft
has an elevator and a
set of stairs. There is 4
shafts, one for each
dwellings tower.

DWELLINGS TOWERS

B0 bedrooms in total.
Divided in 20 dwellings
with 3 ensuit bedrooms,
a kitchen and a
livingroom each.

GROUNDFLOOR
Socialization area

GROUNDFLOOR
Studyroom+Facilities
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IMPROVED AFTER FINAL REVIEW
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PRODUCED AFTER FINAL REVIEW

FINAL WORK ~

Aerial View Including The Surroundings
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Street View
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Aerial Axonometric: South-West facade
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Aerial Axonometric: West-North
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Axonometric: Main entrance approach
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USAGE OF OUTDOORS COMMLNAL SPACE
AND SUSTAINABILITY

ROOFTOP GARDEN

This does not only maximise
the usage of the building's
footprint by creating com-
munal outdoors space, but

the trees end planting can g :

help to convert CO2 emis-

sions and produce oxygen.

Decreasing  greenhouse
emisions in urban areas
and improving the air quali-
ty. Morover, the creation of
communal urban crops, can
potentially lead to a sus-
tainable source od vegeta-

bles and herbs.

OUTDOORS GYM

CONCRETE POTS

the residue of the concrete floors,
can be used to create the pots.

This space is destined for an outdoors gym that aims to reinfrce the
interaction of the building with the public realm, allowing people who
are not residents of the building to make use of the space as well.
Moreaver. there is no energy required to funcion the mashines, since
they are designed to be powered by the body weight of the user.

This material's choice responds to the
surroundings, so the building can better
belnd in the site and transmit a sence of
belonging but with a contemporary twist.
Additionally, it can be localy sourced and
the C0Z emission due transport, is sig-
nificantly reduced.

TRIPLE GLAZED WINDOWS WITH
ALUMINIUM FRAME

=
I—

Due the location of the site (Botanic
Avenue and Donegall Pass) the noise
levels reach 80 dB per minute around
mid day, which is a potential hazard.
Triple glazing can deliver a reduction
factor of up to 54dB, providing a more
comfortable and a healty living environ-
ment.

In terms of insluation and energy effi-
ciency, triple glazing offers a heat loss
U-value of 0.8, which is a significant re-
duction in comparisson to double or
single glazed windows, increasing the
energy savings by a 15%.



PRODUGED AFTER FNAL REVE I
STRUCTURAL STABILITY St

the walls and the floors and also the different layers of each.
360mm CONCRETE RODFS

CONCRETE CIRCULATION SHAFT
400mm thickness of walls

q R 360mm CONCRETE FLOORS
FINAL WORK = -
Detail Drawing of how the floor and the walls join

360mm CONCRETE LOAD BEARING FLOOR

HoRHA]

KEY:

|- Loadbearing red brick ( Dimensions: 225mm x 12.5mm x 7amm)

2.- PUR thermal insulation with aluminium foil lamination vapour barrier (140mm)

3.- Mineral wool acoustic insulation (25mm)

4.- Bypsum finishing board (I0mm)

3.- Floor finishing (10mm)

B.- Underfloor heating (70mm)

7.- Mineral wool acoustic insulation (20mm)

8.- PUR thermal insulation (20mm) /

9.-240mm reinforced concrete slab

400mm CONCRETE FOUNDATION SLABS
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Streetview: from Botanic Avenue




Main Entrance View
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South-facing Sitting Area View
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East-Facing Roof Garden View
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APARTMENT (typical floorplan)
1:a0
Mikaela Arroyo
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Axonometric of a Typical Apartment
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PRODUCED AFTER FINAL REVIEW
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Exploded Axonometric of a Typical Apartment:
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Exploded Axonometric of a Typical Apartment:
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WORK IN PROGRESS

Male Female Non binary

- single -In arelafionship -single

- Brozi Fom Finnland but ives in NI since she was 10 - Wales

- Full fime mechanical engineering student -Is doing an infernship in a design studio and works - started a new job as a kindergarten teacher

- Needs a quiet space fo study from 8am fo épm - Agood book and a cup of coffee are a must to
Likes o meef new people but somefimes struggles Enjoys outdoors exercise and movie nights after an exhausting day af work

with the language and accents -Shy at first but lies to make new frineds - Goes fo the gym every aftemoon

-Trying fo make new friends in Belfast

fortable and effcient in

s the designer of a housing project, | aim fo create spaces fhat promote an afmosphere of commurity among fhe residents
individual dwellings and pursuing a smooth infegration of the infervention in fhe exterior city scale.
The,

To achieve this. I will opproach the ci where stairs sfuly designed o
invite people fo stay and socialize with their neighbours. Moreover, the shared facilfies such as kitchens and living rooms perform as
interaction points flatmates, y and opened ait th lorger

P 0 1o be hey c
‘gatherings and recreational acfivifies can take place. Regarding the buiding’s connection to the city, limagine an ‘open air gym' fhat
can be used by Ihe residens as well as ofher cilizens.
The design targets residents from pluricultural background, around their ecrly fwenties fhat are looking for a rich social environment with
comfortable dwelings in a very convenient location.
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Study of precedent student
accommodation arrangements and
massing of elements.
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INTERIM REVIEW
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WEEK 12



¥

Habitable rooftaps that
serve as an extended

1 i g i soial area

WORK IN PROGRESS

W

Everycirculation shaft
has an elevator and a
setofstars. There i 4

"‘""'““i shafts. one for each
dwelings tover,

RN
m

Whaca

0 bedrooms in totl
‘ . Divided n 20 dwellngs
with 3 enuit edrooms,

akitchen and a

lvingraom each.

Socialization area

Studyroom-+Facilities

APARTMENT (e foorgan)
Miaeahrropa



SKETCHES, LECTURE NOTES AND ROUGH WORK

INDIVIDUAL WORK

A recompilation of sketches that sum up
my design process, lecture notes that
shaped my project and rough work that
synthetizes the ideas that were brought
forward in the final designs.
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