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Urban proposal for the new devel-
opment in Pernis. Based on a flood
resilient city that functions with ac-
cess and utilities through a flooding
incident, leaving residents safe to
living their normal life, the new de-
velopment is connected through a
pathway lifted from the ground, end-
ing at our building.

Orientation of building blocks windin
courtyard. Utilizes wind direction for
natural ventilation. Blocks noise from

il

Configuring permanent  struc-
tures within the urban develop-
ment in an attenuating pattern,
creating an urban breakwater,
can reduce the velocity and size
of waves when they move further
inward.

Attenuate

Green roofs and walls use living
vegetation as surface cover to buff-
er and slow the movement of rain-
water. They can also increase bio-
diversity, reduce overheating, and
attenuate noise.

Elevating utilities like power and Access routes elevated from

communications above flood risk  flood risk level ensure safe retreat

level enables the urban develop- during flood conditions. The range

ment to stay operative and helps of access throughout a develop-

to distinguish which areas will be ment integrates the scheme ver-

prone to flooding. tically but also allows the urban
development to function during
flood events.

Utilities Access

Diagrams showing the structural
growth of Pernis through the last
=== 100 years, showing that Pernis as
w a village has outlived the industri-
alisation of Rotterdam, creating a

The ground floor has a mix of com-
munal and public use in an every-
day scenario. In case of flooding the
1st floor will inhabit the public zone
and work in a new context to sup-

west village island amongst harbour. port the circumstances.
Q All apartments have their own front
East/west apartments allow sun 2 door and front garden/area, while
when residents are home. Opening ~ The buiding is divided by two to the ground floor and 1st floor inhabit
of buildings allows sunin courtyard create a sunny courtyard, while apartments, café, bike parking, a
The town thancars. Thg old and_unbothgred town with Its vilage-like ¥ the buidings step back to give  9YM andretail.
atmosphere (in the middle of industry and city) and cute, '/ light and connection to ground
old, ornamented, and historic houses, with each its own i iU~
. n an indusirial context. surrounded by in- front yard and front door, showing the individualistic nature I(zla?i%rh ;EZ glr;r’n:”g\s/vzog ;’:;g Creating a main public pathway
Slte dustr o Yy The old town of Pernis has a long varied history, starting  of the people of Pernis, and in the Netherlands as a whole, o . . ~ withpublic functions as retail, liorary,
ustrial harbors, shipyards, petrochemical - RN i : - - . - o ing. Apartments oriented west fé h hth ildi
. , as afarming and fishing village, affected by the First World - inhabit a less diverse population group than the rest of ® . café, and gym through the building
industry, and factories. The old town of Per- W hadowed and physical losed by the thri east allow for sun morning and complex invites the oublic to inter-
The Healthy Homes competition definesthe  nis is protected from flooding by a surround- YV Overshadowsa ana prysicaly enciosea by e tiv- - Rotterdam and the Netherlands. The plans for the future +: evening. v e
it Id?‘/ thall field Ft) ted on th ina dike. and since there is no space left for ing economy and expanding industry of Rotterdam. Per-  of the town states to change this with new urban develop- ‘ NI\ act with it. Maintaining this flow on
° e,ts T-o ftoho 6|1d t|e S ;Jape o F? \t/te v e>? ansion in the protected arez the town nis became a part of the municipality of Rotterdam anda  ments with diverse housing opportunities. Furthermore, the ground floor creates a vertical
(r;or Pllp 0 | 'eICI)tb ?;’]V”’\; ertﬂ'sl'” oter- negds solLtion f(?r oxoanding tohe food: metro station was added, combined with a bicycle tunnel - the new developments are to push the historic town to a transition zone from public to pri-
q am. aﬁe na A y 5 aas the '?‘rgf rlvedr ‘one area outside thegike 9 to Rotterdam and good bus routes, the town has excellent - more contemporary urban area, strengthening the relation vate. The residents use the 1st-floor
owing through Rotterdam, the siteisplaced - P conditions for alternative and more sustainable transport  to Rotterdam. M circulation, while this upper surface
o also can function as a public path-
. © way when flooded.
Flooding =
With so many people at risk, it's not sustain- A flood-resilient building goes beyond limit-
able to only create new expensive devel-  ing or preventing water ingress to a building. g2
opments that can restrict water. The crea- It includes measures as making the interior \\\ g
tion and development of technologies and  wet proof/frecoverable, reconfiguring the — - W?T: s
solutions that can be retrofitted in existing  ground floor or adding a story, design for —_ 7 Fﬂ ’ﬂ kel = == MI
buidings and implemented in situations  drying out quickly, and suitability for moving & o : I K
a1 1 siuat : , = YR afs / ]
where retention is not an option, is crucialto  back in the house quickly after a flood. i =a ’_7“ ’H ' s o . il =A
ensure all people the opportunity to adapt  Simple solutions such as using products that ‘ (3 i 5 i/ | -
to the future. Tomorrow's problems needto  are resilient to getting wet, placing electrical %D w ‘ ik S @Q i T
be solved today. A new reality where flood-  outlets higher, and using doors and windows il ' o N AV S &
ingis a part of society is approaching. Today  with flood-resistant seals can minimize fu- s 1 BT a I I - 1 —— @
flood events are commonly categorized as  ture damage. Also, the use of a ‘sump pump’ EQI};; N
disasters, but in some parts of the world it's  connected to drains in the floor gets water HNENENER
already part of their life without being cate-  out of the house. Flood resilience is a rather . e ———— : iyl o
gorized as such. low-tech solution to flooding. (cam.acuk) =
. (brecouk) =
Disaster: _—
“An event or occurrence of ©On the ground floor measures have been .\_~ - x
. . made in order to resist flooding. In the wall 5 Ll
a ruinous or very distress- - - - - S O dane 11 - - L A H
. X and floor, a cavity drainage barrier layer is e . R, " ( )
ing nature; a calamity; esp. instaled o lead the flood water o the sump T o cANER il | EaCh ap artment has lts own door and Sta'rs ’f lts p oss’ble - It
a sudden accident or naty- P placed under the foor This wil aso SO R | Is a very impractical solution - it can be read as a value.
help to drain the water when water needs to |
gre at dama geor loss of life.”  nthe rooms placed on the ground floor, it is - e architect, researcher, educator, resident of Rotterdam (translated)
necessary to make different actions in order =
Oed.com. 2021 for the room to take as little damage as pos-
If the implemented solution for flooding — sible. The three isometric renderings illus-
conciliates the impact, reinstate accessand  trate the before, under, and after scenarios of
facilitates life and activity, its effect would no ~ flooding.
longer be categorized as disastrous. . . .
Position Material Section A-A - 1:300 Section of construction -
Freestanding table rather than fittet island @ :k/)c;gt&,iggnuses material with low water The construction principl e used utilizes
o _ s the material properties of wood and con-
Elevated cabinets on legs for drying g 505
Histori lood y / @  cabinets innon-porous materil ET@ crete. The combination makes it a hybrid N _
prevention 3 ghiils g;?gzs%twee” cabinetandwal @& Cabinetlegs in water-compatible material AN e I m construction playing into the strength of A HE—— ‘II'II‘III‘,‘I‘,"I'iIII‘,"@IIII"IIIII"III"IIIIIIIIIIIII‘I’III’I‘II’III’%II‘IIII
4 g e _ . I = == = — ot both materials. Whilst concrete is durable
5 ;,r Cabinet doors fitted with quick el 4 . . NV N 2L ; . / .
5 5:5 hiigg]se oorsfitted with quick release @ Water-resistant material in flood risk level ‘ I? @@ W A at compression and timber is good for
iB? Locate appliances in ancillary, lower = e tension.
risk space = I;% ﬁ 7
. ; ¢ AN
Drawers designedto easiy be removed Devices == I W [ ! 5 The east and west facing facades is
Appliances positioned at higher level Cookers can be removed prior o flooding Vi %l a 'tlir?ht nont Ioa? bear(ijng cfpr_ws;ruo;[ﬁr;
Radiator placed on higher level 3 | X : i i @n ©x e.ma wooden NSt whis
Acceptance of some goods requiring a handful of internal walls are made of
New flood replacement post-flood IH ‘ concrete for the structural properties
resilience Electricity from above ) I L 4000 and increased thermal mass. The inter-
nal floors are made of a wooden beam ] =
structure with a wooden slab, pressure
. . . proof insulation and wooden flooring.
Visual & atmospheric Thermal & acoustic Impact noise prevention is important
in regards to the internal flooring, it has
comfort comfort therefore been equipped with a 25 mm
As natural ventilation is implemented as a e Atmospheric comfort Assembling the knowledge and information gath-  the understanding and utilization of the local microcli- e A I noise-reduction block to minimize noise
ventilation strategy in the cooling season, P temperature ouscear ered through the analysis and studies regardingthe  mate. T moving though the floor. The concrete
the solar chimne?/%s a good suppglement to Po: | e €O conc. for CO2conc. | CO2conc. indoor en—gironment ii/is clear that mam? measgures By basing a good and qualitative indoor environment Tt T T founde?tion ar?d ground floor wall is cho-
allow for ventilation even in wind-still condi- S occupiedrooms | Category |living room| bedroom can be taken into consideration in terms of ventla-  on achieving thermal atmospheric-, visual, and el O TN T NG sen for its structural load bearing prop-
tions. In addition to the stack effect present (Measured in PPM LA 550 380 tion, shading, and user integration. Specifically, the  acoustic cor%wfort, the cIesign oﬁ‘) the Building ié de- . "::::::::::::::::::: , .'::::::::::;:'- erties in combination with its ability to e
in a chimney, the solar chimney takes ad-  \ '\ | above outdoor ) 800 550 integration of passive strategies regarding natural  pendent on working with integrated design solutions. \. ’ e % withstand a prolonged exposure to wa- ] T T ]
vantage of solar energy to heat up the air concentration) e 1350 950 ventilation, window openings and solar chimney, in ~ Structurally, concrete load bearing walls go east- o Lccresss s Iy IS I LYY N ter. The insulation at ground floor has to
The solar radiation is absorbed by a thermal Solar chi V(D) 1350 950 the design is necessary to include the user in con-  west, dividing the building into segments creating a L Visualisationof « .« « -+ e e be closed cell spray foam insulation be-
mass in the back wall of the channel, this, in olar chimney trolling its own comfort and well-being. template for apartments in varying sizes. The bare ~ *.c.o.o0. circulationarea [« e e e e e el cause of its water resistant properties.
turn, heats the air through convection. The N temperature differences in-/outside Other passive strategies to implement are creating  concrete wall utiizes solar radiation to absorb heat = = e, 0., creatingmeetings: =« =« = » e e el e,
thermal buoyancy caused by exposure to , Solarchimney the possibility to utilize the principle of thermal mass  through its thermal mass, and then releases the heat RN C e e
the sun further increases the airflow. oo P through material choice and solar radiation, to utilize  throughout the night Lt i
To investigate the potential of a solar chim- _, e 0 / \ atmosph|ericczr)'nfo.ri the heat, and to examine, understand and utilize so- q
N . . category 1 N . . . . .
ney a simple model was modeled in Bsim.  outeide \ 15 ///\\\ . lar radiation for passive heat gain in the relevant situ- /‘
A 2-meter tall chimney with a glass open-  --------1- ; ” ations, either through permanent shading or utilizing W, Wall o
ing to the south was modeled to investi- ) . . // the principle of plants as solar shading to prevent . wooden cladding 15 mm i - -
gate the temperature difference between -_ overheating. Allpassive strategies are dependenton -~ "ol G0 A (7 Tl e ||| P - . Ventilated airspace 25 mm i <! (=
the inside and outside air temperature. The P . N T2 3 ¢ 5 s 7 s s woww Syl P Ll e ) e W NI TR N Wind barrier 10mm
. . . O1 N - N .
result showed a higher air temperature in- o ide Ouside LI Ly I I L1 i I ' RO insulation with structural wood 200 mm
side the chimney during the entire cooling ! Dooooooon ! ?/4§ - vapor barrier
season. This gives an opportunity to guar- m [[ ] IR Ili' U insulation 100 mm
antee nighttime venting as a great measure oo Lo i) slats 25x25 mm
against overheating H: ] 00| e T R T gypsum interior finish 10mm
Assessment of indoor ciimate is typicaly  gingle sided | 2] ] DRI
measured in categories. Category 1 being  yentilation N S
the best and IV being the worst. One of the e [ ................................. |
main focus points has been on developing ....................... e i e« e . Floor O — AL R
a healthy home with a good indoor climate, | i o Teleleeieeeee, X3 ' - N[ . Wooden floor 15 mm =
category | have therefore been an aimssince Cross ventilation Tvoe A LI o b . P A pressure-resistant insulation 25 mm =
yp = T [ e 1 . - =
the beginning. The documentation has 5 I 1 D . wooden slab 200 mm =
been done by analysis and simulations of a a:94m J ---------- impact noise prevention 25 mm =
determined apartment. h:32m d Lt e, wooden beam 200 mm B
By visualizing and accessing the data, it is T N Tt gypsum finish 10 mm =
to be determined when, where, and for how =
: ' DF: 1,86% =
long the modeled apartment fulfills the cat- ?f;agﬁ 18,5% f j @ =
egory | regulations. The category chart and window area: 14,5 m? I =
: E floor area: 66 m2 T Il | pm—————— | | 1 O —
raengdullﬁag(;lgl\?ﬁOgswn from DS/EN 167981 window to floor ratio: 21,9% 3 dﬂ 1 100 Wall dfl g
. rd floor - 1- ground floor =
Exterior concrete 100 mm | H
Thermal comfort ) adaptive thermal comfort (1 July to7 July) Closed cell insulaIion 200mm H H I
Indoor temp. Temp. Temp. i Internalload bearing concrete 200 mm
(operative temp. (C)| Category [ winter | summer
Residential buildings LA 210-250 | 235-255 B
(living spaces, bed- I1(B) 200-250 | 230-260 28 / \/_\/\ /\\/_,..—\
rooms, kitchens and lIl(C) 180-250 | 220-270 » 7 N_" ~ N Y 2.
offices) VD) | 170-250 | 210-280 e ’
018% é‘ 2 A
l 2
» Solar Energy consumption and heat contri- Cross ghgn?%%arigzgt?h?z Oﬁ ?/C’e;r t%agat;?
B — — Energy consumption and heat contri- 'nt n | bution takes internal loads into consi- tl t bened, 9 ’
) . . —Interna . . . venuiatloN uiizing western wind pressure to
thermal comfort 15 N bution takes internal loads into consi- Ch|mney deration for optimal energy use. / naturally ventilate
oot I . deration for optimalenergy use.  |oacdls | y '
category 1(B) - .
— — category1(0) 2 construchon Facades as non-bearing structure

1 12 24 1 12 24 1 12 24 1 12 24 1 12 24 1 12 24 1 12 24 I

noise (55 dB) % [ ! I L ! Il ! Il 1 I L ! L ! L 1 J with  low U-value enables low
| 1july 2july 3july . Ajuly 5 july 6july 7 july o i
g reduced noise B critical room temperature dsfen 167981 (24,5 +/-1) fimeand days N SN | transmission of heat anld ultimately a
% 253048 outdoor temperature adaptive thermal comfort - N |OW€I eﬂergy COﬂsuthIOﬂ

step sound
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To simulate the building's en-
ergy frame BE18 is used. The
critical building is the smallest
one towards the north-east, it
was chosen by comparing the
three buildings’ surface-to-vol-
ume ratio, where the building
with the highest ratio was cho-
sen.

As a passive strategy curtains and curtain and |

overhang enable optimal amount of

solar radiation, more in winter and less Overhang |

in summer, and optimal daylight.I

Building complex when flooded

The results show an energy
consumption of 714 kWh/m2/
year. This is higher then the re-
quired 60 kWh/m2/year. Thisis
a result of emphasis on the in-
door climate, where the shape
of the building and its airchang-
erate greatly contribute to heat
loss. 40 m2 photovoltaic is in-
corporated in the design, if this
is takeninto account in the sim-
ulation, the results are lowered
to 54,3 kWh/m2/year.

Contribution to
Energy consumption Footprint: 1577 m2

Heated floor area: 489 m2
Operational hours: 168 hours/week
Window-to-floor area: 171 %

Heat capacity: 120 Wh/Km2

Heat recovery (ventilation): 80 %

SFP-value(ventilation): 1.2 KJ/m?2

Room heating: 391

Electricity for building operation:

8 kWh/m2/year

Overheating: 0

Hot domestic water: 5.3 54,3 kWh/m2/
year

Energy frame: 54,3 k\Wh/m2/year

Key numbers

Heat gain (total and utilised)

Overall the energy frame simu-
lated an estimate further work
and assessment of each value
would be necessary to lower
the heat losses and thereby
the heating demands, ultimate-
ly lowering the kWh/m2/year.
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Qutdoor circulation to apartments
eliminates unnecessary heated area
and allows users to have their own
front door and semi-public/private
area.
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The elevations show the pro-
portions of the building from
different angles. The materials
used on the facades are green
painted wood finish on the
upper floors and metal railing
with a water-resistant coating.
The concrete dominating the
ground floor gives the separa-
tion from the more private to
public, while also giving back
an aesthetic gesture in the
reminder of flooding with its
green stains from past floods.
The wood grid can be seen
covering the building giving the
facade an extra dimension.

|
| circulation
|
|
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Il Transmission loss
Ventilation loss
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overhang Carefully designed overhang, integra-

05 ted as circulation, allows an optimal

kWh/m?2
Utility factor

amount of solar radiation for passive
heat and optimal amount of daylight

I
I
| meChanicaI In winter the apartment is ventilated
I
I

o

N

ventilation. Kitchen and bathroom has
suction all year.

through mechanic VAV mixed air
ventilation

o

2

Plants in front or beside the window
area reduces amount of direct
sunlight. Active in summer and

inactive in winter.

greenery 7
as shading

00 dayllght Rooms are postioned and designed

to have optimal daylight regarding
their function. Morning sun in kitchen
and evening sunin living room.

Okt

Nov Dec

Total heat gain

Il Utilisable heat gain
@ Ultility factor




