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INTRODUCTIE



“YOU CANNOT STEP TWICE INTO THE SAME RIVER”

HERACLITUS C., 544-483 V.CHR.
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PROBLEEMSTELLING



KANTORENLEEGSTAND

Oppervlakte en leegstand van kantoren

Totaal Aandeel leegstand
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PROBLEEMSTELLING

Leegstand

B Ingebruik

PBL/junis
Bron: Bak; bewerking PBL www.clo.nl/nl215203
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BEVOLKINGSGROEI

Sy World population growth, 1750-2100

-A Annual growth rate of the world population

__4 World population 2.1% 11.2 Billion
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in Data
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Projection
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Data sources: Up to 2015 OurWorldinData series based on UN and HYDE. Projections for 2015 to 2100: UN Population Division {2015) - Medium Variant,
The data visualization is taken from OurWorldinData.org. There you find the raw data and more visualizations on this topic. Licensed under CC-BY-SA by the author Max Roser.

SOURCE: HTTPS://OURWORLDINDATA.ORG/WORLD-POPULATION-GROWTH/
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DUURZAAMHEID

i

GtCO,e per year
Total Abatement Abatement from
EU-27 total GHG emissions Sector abatement within sector’ 2 fuel shift
S B Power 95% to 100% >95% @,
75% (electric 2

[ Road 95% 20% vehicles, biofuels o
transport and fuel cells) —
[ Air & sea 50% 30% 20% (biofuels) LIJ
transport a ] I_
= (+) Tp

B Industry 40% 35% (effi- 5% (heat
ciency, CCS?) pumps) E
[ Buildings 95% 45% 50% (heat LL
(efficiency) pumps) LlJ
O waste 100% 100% an

. 0.1

0.3 B Agriculture 20% 20% O
1990 2010 2030 2050 2030 [] Forestry -0.25 GtCO,e | | Carbon sinks m
abated al

1 Abatement estimates within sector based on the McKinsey Global GHG Cost Curve
2 Large efficiency improvements are already included in the baseline based on the IEAWEQ 2009, especially for industry
3 CCS applied to 50% of large industry (cement, chemistry, iron and steel, petroleum and gas, not applied to other industries)

SOURCE: ROADMAP TO 2050, HTTP://WWW.ROADMAP2050.EU/REPORTS
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INTERVENTIE IS NODIG!
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ONDERZOEKSVRAAG



ONDERZOEKSVRAAG

HOE KAN EEN LEEGSTAAND KANTOORFPAND
WORDEN GETRANSFORMEERD TOT EEN
GEBOUW DAT ZICH KAN AANFASSEN AAN
TOEKOMSTIGE BEHOEFTEN EN VERSCHILLENDE
FUNCTIES KAN HUISVESTEN, OP DUSDANIGE
MANIER DAT HET DE ENERGIE-EFFICIENTIE VAN
HET GEBOUW VERBETERD?

ONDERZOEKSVRAAG



CASE STUDY



LOCATIE BINNEN ROTTERDAM
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GEBOUWKEUZE

SOURCE: GOOGLE EARTH
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'RIGHT IN THE CENTRE'

SOURCE: GOOGLE EARTH
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.. OF PUBLIC TRANSPORTATION
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GEBOUWMASSA

CASE STUDY
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DESIGN CONCEPT



ONDERZOEKSTHEMA'S
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FLEXIBILITEIT
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GEBOUW EN CONTEXT

DESIGN CONCEPT
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ONDERZOEKSTHEMA'S
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Housing the unknown future

DESIGN CONCEPT

Niels Buring, 4089049

Architectural Engineering Graduation Studio
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GEBOUWDELEN

DESIGN CONCEPT
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HORIZONTALE CONNECTIE

DESIGN CONCEPT



FLEXIBELE UITBREIDING

DESIGN CONCEPT
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VERTICALE STAD

DESIGN CONCEPT
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HORIZONTALE CONNECTIE



STEDENBOUWKUNDIGE SITUATIE

BESTAAND

GRAD

HORIZONTALE CONNECTIE



STEDENBOUWKUNDIGE SITUATIE
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STEDENBOUWKUNDIGE SITUATIE
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MASSACONCEPT
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HORIZONTALE CONNECTIE
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STEDENBOUWKUNDIGE SITUATIE

NIEUW

HORIZONTALE CONNECTIE
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ROUTE DOOR DE CONNECTIE

HORIZONTALE CONNECTIE
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KELDER -1

HORIZONTALE CONNECTIE
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BEGANE GROND
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EERSTE VERDIEPING
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DERDE VERDIEPING

HORIZONTALE CONNECTIE
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FLEXIBELE UITBREIDING



GEBOUWLAGEN
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TYPISCHE PLATTEGROND BESTAAND
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SCHACHTEN
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CONCEPT

SCHACHTEN

FLEXIBELE UITBREIDING
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FLEXIBELE UITBREIDING
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AANPASBAAR DESIGN

SCHMIDT Ill, R, EGUCHI, T, AUSTIN, S., & GIBB, A. (2010). WHAT IS THE MEANING OF ADAPTABILITY IN THE BUILDING INDUSTRY. PAPER PRESENTED AT THE 16TH INTERNATIONAL CONFERENCE ON” OPEN AND SUSTAINABLE BUILDING.
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SHED FUNCTIONALISM

(tailored to the most possible uses)
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GELAAGDE FACADE
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SCHACHTEN
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CONSTRUCTIE
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DETAIL BESTAAND-NIEUW

Floor finish
Dry floor heating system
Existing floor slab

Accoya wood gallery
Water sealing

Isokorf RKS14
Accoya wood cladding

Wt
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DETAIL BUITENZIJDE

Water drainage . ] Steel railing E—
Water sealing Frameless glass (single)
|: :I Accoya wood louvre
|
HHEF C!a ! Accoya wood m
—Extruded aluminium profile m
. Drainage grill
4 |
T W I_
el — ,- Timber frame E—
N = UNP280 profile
o g Steel connection
’ Aluminium finish
. — an
. Accoya wood —
_ Extruded aluminium profile X
L I I I
—— Cauvity (to be filled with insulation if necessary) I
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FLEXIBILITEIT IN OPTIES

APPARTEMENT
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FLEXIBILITEIT IN OPTIES

MAISONNETTE
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VERTICALE STAD
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STRATEGIEEN IN AANPASBAAR DESIGN

Type of change

o
Change of task/climate
“ Change of use
Change of performance
Change of function
Change of size
Change of location

P5 PRESENTATIE

Affect

Furniture,
facade elements

Spatial lay-out
Building
component
Function

Size

Location

Brand’s layers

Stuff Space Service Skin Structure Site

X X
X X
X X X
X X X
X X X X
X
27-06-2017

Scale of change

Component  Hourly
to daily

Component  Daily to
monthly

Component 1-7 years

Building 1-15
years
Building 5-30
years

Building Weekly
to yearly

VERTICALE STAD
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SCHALEN VAN VERANDERING
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BINNENWANDEN

P5 PRESENTATIE

FUNCTIESCHEIDENDE
WAND

CONVERTIBLE
1-15 JAAR

ACOUSTISCHE GRENS

VERVANGBAAR EN TE
HERGEBRUIKEN PANELEN

BINNENWAND

FLEXIBLE
6-12 MAANDEN

ALLEEN ELEKTRAIN
WAND

PREFAB, HERTE
GEBRUIKEN PANELEN

SCHACHTENWAND

27-06-2017

REFITABLE
1-7 JAAR

OPENABLE ONTWO
SIDES WITH CENTRAL
SERVICES CORE

SCHUIFWAND

ADJUSTABLE
UURLIJKS-DAGELIJKS

MASSIEF PANEEL,
OPGEHANGEN AAN
RAILS IN PLAFOND

VERTICALE STAD
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SCHALEN VAN VERANDERING
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5

LOFT - WOON-WERK UNIT - SENIORENWONING
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KANTOOR - APPARTEMENT - WINKELRUIMTE
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VOORGESTELD PROGRAMMA

B \WONINGEN

B ONTSPANNING ENVRIJETIJD

AV1LS J1VOILLA4IA

KANTOOR
B COMMERCIEEL

B HORECA
B CULTULR

B HOTEL




MEER VRAAG NAAR WONINGEN

B \WONINGEN

ONTSPANNING EN VRIJE TIJD

KANTOOR

HORECA
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CULTUUR
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MEER VRAAG NAAR KANTOOR
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MEER VRAAG NAAR COMMERCIEEL EN HOTEL
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KANTOORZONE
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VERTICALE STAD
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ONTSPANNINGSZONE

VERTICALE STAD
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WONINGZONE

VERTICALE STAD
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DAKTUINEN
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POCKET CONCEPT
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CONSTRUCTIE
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POCKETS

P5 PRESENTATIE 27-06-2017 ARCHITECTURAL ENGINEERING GRADUATION STUDIO



POCKET MODI
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INNER CIRCULATION SUPPLY MODE
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EXTERIOR CIRCULATION EXHAUST MODE INSULATION MODE
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POCKET

VLOERDETAIL ZIJAANZICHT
HEB380
Cellulose insulation
Air intake

Aluminium finish

Air intake system

N

/\/\/\/\/\;
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I

{
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X FtT{
3 q‘?
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POCKETS

Interior finish

Plywood board

Wooden frame

Cellulose insulation
Accoya wooden cladding
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POCKET

VLOERDETAILVOORAANZICHT

\ﬁ Plaster finish
Plywood board
Timber frame
Cellulose insulation
Accoya wooden cladding

HEB300

N
Frrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrreennl T~ §7v

300

)

AN

POCKETS

Valve Ventilation grill
Air intake system
High-performance insulation
Ventilation grill

300 120

RN
~N
X
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POCKET

DAKDETAIL ZIJAANZICHT

Recycled PVC
Plywood
Timber frame
Plywood
Interior finish

RIEFA Green roof system

Water sealing

Plywood

Cellulose insulation

Timber frame and rainwater storage
Plywood

Interior finish
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7
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~
~
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Valve i '#
Grill G
i~ /%\
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HEB380 ,
Cellulose insulation s /> KJ
Venision v ) J
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LUCHTINLAAT VIA DAKBOS

/OMER

GEBOUWSYSTEMEN
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LUCHTINLAAT VIA DAKBOS

WINTER

|

GEBOUWSYSTEMEN
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POCKET MODI

/OMER
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POCKET MODI

WINTER
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LONGEN VAN HET GEBOUW

AIR SUPPLY
FROM ROOF FOREST
_ HEAT EXCHANGER
//// FROM VENTILATION EXHAUST
CLIMATE CASCADE — | ‘ 5
( 7| S
& il | < LIJ
» / I_
> i‘ r m
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“\e ” 4.\ O
> ‘) — GREEN POCKET an!
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& 3| AIR SUPPLY TO CORRIDOR
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ENERGIECONCEPT

‘ PV PANELS COVERING ROOF FOREST

Y 0,
Q\f 2
% * ﬁé&\ -3 ;i ‘;ﬁy *& & ROOF GARDENS AND ROOF FOREST

AS RAINWATER BUFFER AND FILTER

PV PANELS ON SOUTH FACADE

NEW INSULATION LAYER

CORRIDOR AS BUFFER ZONE

LOW TEMPERATURE FLOOR HEATING

EXTRAINSULATION DSF
(WHERE APPLICABLE)

ATRIUM AS BUFFER ZONE

GEBOUWSYSTEMEN

RAINWATER STORAGE
USED FOR WASHING, FLUSHING AND SHOWERING
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EEN PASSIEVE STRATEGIE

ZOMERSITUATIE

AIRPRE-COOLED BY ROOF FOREST

AIR COOLED AND HUMIDIFIED BY CLIMATE CASCADE

-— ——> S AIRDISTRIBUTION THROUGH CORRIDORS

EXHAUST VIA POCKETS

\
|

HYBRID EXHAUST

— > g LOUVRE SYSTEM ON SOUTH FACADES

> <« —— ATRIUM SPACE USED FOR EXTRA VENTILATION
> -

i
|
&
GEBOUWSYSTEMEN

I COOL AIR FROM BASEMENT LEVEL

PS5 PRESENTATIE 27-06-2017 ARCHITECTURAL ENGINEERING GRADUATION STUDIO



EEN PASSIEVE STRATEGIE

WINTER

AIRPRE-HEATED AND FILTERED BY ROOF FOREST GREENHOUSE

* HEAT RECOVERY FROM EXHAUST AIR

AIRPRE-HEATED AND HUMIDIFIED BY CLIMATE CASCADE

-— ——> AIRDISTRIBUTION THROUGH CORRIDORS

N PRE-HEATED AIR BY POCKETS

HYBRID EXHAUST

—> <« ATRIUM SPACE USED FOR PRE-HEATING

= 4
|
GEBOUWSYSTEMEN
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“YOU CANNOT STEP TWICE INTO THE SAME RIVER”

HERACLITUS C., 544-483 V.CHR.






LAYERED FACADE

FACADE ZONES VERTICAL

ST TONE
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0
FLEXIBELE UITBREIDING
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LAYERED FACADE

FACADE ZONES HORIZONTAL

0
FLEXIBELE UITBREIDING
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LAYERED FACADE

OUTER LAYER

FAMILY TYPES MATERIAL

Il PV MATERIAL

I wWOOD
(TREATED)

B RECLAIMED
ALUMINIUM

FLEXIBELE UITBREIDING
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LAYERED FACADE

ORIENTATION LAYER

FAMILY TYPES MATERIAL

@ wooD

b\
2
)

s wOOD
"7 RECYCLED
PLASTIC
\%0‘3)( \@05‘
S

FLEXIBELE UITBREIDING
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LAYERED FACADE

DOUBLE SKIN LAYER

FAMILY TYPES MATERIAL

GLASS

GLASS WITH
ADVERTISING
@e?"“ B STEEL MESH
\6@‘

FLEXIBELE UITBREIDING
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LAYERED FACADE

RAILING LAYER

FAMILY TYPES MATERIAL

Bl PAINTED
5 STEEL

FLEXIBELE UITBREIDING
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LAYERED FACADE

FLEXIBILITY LAYER

FAMILY TYPES MATERIAL

s WOOD
(TREATED)

B wOOD
(TREATED)

B wOOD
(TREATED)

FLEXIBELE UITBREIDING
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LAYERED FACADE

THERMAL LAYER

MATERIAL

TYPES

FAMILY
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LAYERED FACADE

SERVICE ZONE

FAMILY TYPES MATERIAL

| woOD
CLADDING
»\’Ipb(

FLEXIBELE UITBREIDING
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DAYLIGHT

EXISTING
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DAYLIGHT

PROPOSED

HILEEEEER ]
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Technical space

Container spac
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LAYERED FACADE

CONSTRUCTION SCHEME

CONCEF
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POCKET

SIDE ROOF DETAIL

RIEFA Green roof system
Water sealing

Plywood

Cellulose insulation

‘frame and rainwater storage
Plywood

HEB360

Interior finish 12 300 120 12
- [N AV
/ N~
M o
o
y, x
o
o
) D
° * Wooden frame Q
HEB300
Cellulose insulation
/r‘ Accoya cladding
N AV
()
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Plaster finish
Plywood board

Wooden frame

Cellulose insulation
Accoya wooden cladding
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CLIMATE CONCEPT ZONES

SUMMER

P5 PRESENTATIE

RESIDENTIALZONE
UNIT CORRIDOR UNIT
P >
BUFFER
ZONE
LEISURE ZONE
CORRIDOR/CAMPUS UNIT
1 ——
BUFFER
ZONE
OFFICEZONE
DSF UNIT DSF/GALLERY
,_/_> /
‘ AY
BUFFER BUFFER
ZONE ZONE
HORECA ZONE
CORRIDOR/CAMPUS UNIT
|1 —
BUFFER
ZONE
COMMERCIALZONE
ATRIUM UNIT ATRIUM ﬂ
,_/_> /
‘ N\
BUFFER BUFFER
ZONE ZONE
27-06-2017

EXHAUST THROUGH
SHAFT

EXHAUST THROUGH
SHAFT

EXHAUST THROUGH
DSF

EXHAUST THROUGH

SHAFT

COOL AR FROM NORTH FACED
DOUBLE SKIN FACADE

FLOOR COOLING

EXHAUST THROUGH
SHAFT

EXHAUST THROUGH
ATRIUM ROOF

EXHAUST THROUGH

SHAFT

COOL AR FROM NORTH FACED
DOUBLE SKIN FACADE AND BASEMENT
FLOOR COOLING

BUILDING SYSTEMS
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CLIMATE CONCEPT ZONES

WINTER

P5 PRESENTATIE

RESIDENTIALZONE

UNIT CORRIDOR UNIT

%

___ EXHAUSTTHROUGH
SHAFT

FLOOR HEATING BY PERSONAL ELECTRIC BOILER

HEAT RECOVERY FROM GREY WATER

BUFFER
ZONE
LEISURE ZONE
CORRIDOR/CAMPUS UNIT
__ EXHAUSTTHROUGH
SHAFT
————————————————— FLOORHEATING BY PERSONAL ELECTRIC BOILER
HEAT RECOVERY FROM GREY WATER
BUFFER
ZONE
OFFICEZONE
DSF UNIT DSF/GALLERY
— EXTRAINSULATIONBY DSF
EXHAUST THROUGH
SHAFT
—/ / PRE-HEATED AIR FROM DSF AND GALLERY
: FLOORHEATING BY COLLECTIVE ELECTRIC BOILER
HEAT RECOVERY FROM GREY WATER
BUFFER BUFFER
ZONE ZONE
HORECA ZONE
CORRIDOR/CAMPUS UNIT
__ EXHAUSTTHROUGH
‘ SHAFT
————————————————— FLOOR HEATING BY COLLECTIVE ELECTRIC BOILER
HEAT RECOVERY FROM GREY WATER
BUFFER
ZONE
COMMERCIALZONE
ATRIUM UNIT ATRIUM
EXHAUST THROUGH
SHAFT
_/ 7 PRE-HEATED AIR FROM ATRIUM SPACE
: FLOORHEATING BY COLLECTIVE ELECTRIC BOILER
HEAT RECOVERY FROM GREY WATER
BUFFER BUFFER
ZONE ZONE

27-06-2017

BUILDING SYSTEMS
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CONSTRUCTION SCHEME

— ADDITIONAL BEAM TO HANG
EXTENSION

EXTENSION HUNG BY CABLES

EXTENSION ATTACHED TO EXISTING
FLOORBY ISOKORF

EXISTING CONSTRUCTION REINFORCED
WITH CARBON FIBRE

EXISTING CONSTRUCTION

LAMINATED TIMBER CONSTRUCTION

BUILDING SYSTEMS
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LAYERED FACADE

LAYER RULES
FACADE PARAMETERS/RULES
CONTEXT SERVICE LAYER? SOLAR ORIENTATION? BUILDING ZONE
EXPANSION/NO EXPANSION CLOSED/OPEN PANEL SHADING LAYER SECOND SKIN LAYER
ROOF NO EXPANSION

—) PV PANEL
‘ VES _) CLOSED SOLAR RESIDENTIAL _) ORI:I"EJI:?BLE RAINSCREEN
+
NONSOLAR ——J»  WOOD PANEL
LEISURE _) FIXED WINDSCREEN
OFFICE _) FIXED DOUBLE SKIN FACADE
HORECA _) RAILING
NO =3  OPEN SOLAR —3»  SHADINGLAYER
COMMERCIAL —) FIXED DOUBLE SKIN FACADE

NONSOLAR —  NOSHADINGLAYER

FLEXIBLE EXPANSION

CIRCULATION FUNCTION
FLEXIBILITY LAYER TYPE THERMAL BOUNDARY LAYER
STREET —) NO CLOSED LOOP
—) NO EXPANSION POSSIBLE
cAMPUS  —F NO CLOSED LOOP
— EXPANSION POSSIBLE
BLOCK —) NO CLOSED LOOP
SQUARE » CLOSED LOOP
SPRAL  —Fp CLOSEDLOOP
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CLIMATE ZONES
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ROOF FOREST

MICROCLIMATE
OPENABLE SINGLE GLASS

CORRIDOR

HALLWAY

GREEN POCKET
NANOCLIMATE
SINGLE GLASS WITH VENTS

FLEXIBLE EXPANSION
WINTERGARDEN/BALCONY
SINGLE GLASS

30°C
10°C

25°C
15°C

28°C
12°C

28°C
12°C

35°C
-5°C

BACKGROUND
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CLIMATE ZONES

THERMAL BOUNDARY
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BACKGROUND
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CLIMATE ZONES

THERMAL BOUNDARY EXPANSION
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DWELLING EXPANSION

INTER-LEVEL CONNECTION Q
UNITS @
HEATED AREA ‘: :
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