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SPORTS CENTER ENTRANCE
MULTI SPORT COURT
SKATEPARK
BOULDERING
RUNNING TRACK TO ROOF
TOILETS (INCL. ACCESSIBLE)
CULTURAL CENTER ENTRANCE

RUNNING TRACK TO ROOF (WITH VIEWS INTO DATA CENTER)
STAIRS AND LIFTS TO ROOF (WITH VIEWS INTO DATA CENTER)
MEN’S LOCKER ROOM (WOMEN’S ON MEZZANINE AT +3900)

RUNNING TRACK TO ROOF (WITH VIEWS INTO DATA CENTER)
STAIRS AND LIFTS TO ROOF (WITH VIEWS INTO DATA CENTER)
SPORTS CENTER OFFICE SPACE

SHARED MOBILITY HUB ENTRANCE
PARKING SPACES SHARED CARS (62)
PARKING SPACES SHARED SCOOTERS (26)
ACCESS TO SPORTS CENTER
STORAGE SPORTS CENTER (INCL. FREIGHT ELEVATORS)
ACCESS TO CULTURAL CENTER (STAFF & GOODS)

DATA CENTER (NORTHWEST) AND GREENHOUSE ENTRANCE
SECURITY MANTRAP (ACCESS RESTRICTION)
CORE FOR DATA CENTER AND GREENHOUSE
SOUTHWEST, SOUTHEAST AND NORTHEAST ENTRANCES DATA CENTER

DATA CENTER AND GREENHOUSE LOGISTICS
SECURITY CHECK GOODS AND PERSONS
CONTAINERS
ELECTRICAL DISTRIBUTION

OPTICAL FIBER DISTRIBUTION
TRANSFORMER ROOM
GENERATOR ROOM
(HEAT) PUMPS, EXCHANGERS & CHILLERS

GREENHOUSE FOOD PROCESSING AREA
GREENHOUSE FOOD STORAGE
WATER TREATMENT (FOR USE IN DATA CENTER)
ACCESS TO GREENHOUSE & DATA CENTER SW (F.E)

RESIDENTIAL TOWER  LOBBY
BIKE RAMP TO BASEMENT
RESIDENTIAL TOWER CORE

RUNNING TRACK  (BACK TO GROUND LEVEL)
GARDEN EXPLORATION ROUTE
PLAYGROUND AREA
ROOFTOP PAVILLION (ACITVITY SPACE)
STAIRS AND LIFTS (BACK TO GROUND LEVEL)

ROOF MESH WITH COOLING TOWERS UNDERNEATH (WALKABLE)

BOTH THE GREENHOUSE AND RESIDENTIAL TOWER ARE CONNECTED TO 
THE ROOF GARDEN. SEE RESPECTIVE FLOOR PLANS FOR DETAILS.

BIKE STORAGE (260 REGULAR, 15 EXTRA LARGE SPACES)
RESIDENTIAL TOWER CORE
STORAGE FOR RESIDENTIAL TOWER 

EXHIBITION ROOM
BAR AREA
OFFICE FOR CULTURAL CENTER
GREENHOUSE RESTAURANT
RESTAURANT KITCHEN & STORAGE
CAR RAMP TO BASEMENT
PEDESTRIAN RAMP TO BASEMENT
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SECURITY CHECK (MANTRAPS)
DATA CENTER CORRIDORS
FIRE ESCAPES TO GROUND
SERVER SPACE ALFA
SERVER SPACE BRAVO
SERVER SPACE CHARLIE
SERVER SPACE DELTA

SECURITY CHECK (MANTRAPS)
DATA CENTER CORRIDORS
FIRE ESCAPES TO GROUND
SERVER SPACE INDIA
SERVER SPACE JULIETT
SERVER SPACE KILO
SERVER SPACE LIMA

SERVER SPACE ECHO
SERVER SPACE FOXTROT
SERVER SPACE GOLF
SERVER SPACE HOTEL
TOILETS
STORAGE AREA
MECHANICAL AREA AND SHAFTS

SERVER SPACE MIKE
SERVER SPACE NOVEMBER
CONTROL ROOM
COOLING TOWERS (EXTERIOR)
TOILETS
STORAGE AREA
MECHANICAL AREA AND SHAFTS
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FLOOR PLANS
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OFFICE RECEPTION
WORKING AREA
KITCHEN AND HANGOUT
CONVEYOR LIFT DOWNWARDS (CROPS)
CONVEYOR LIFT UPWARDS (CROPS)
TOILETS
MEETING ROOMS
TOWER CORE
BELL PEPPER GROWING AREA
TOMATO GROWING AREA
CUCUMBER GROWING AREA
MECHANICAL AREA
GRATING FLOOR (UPWARDS VENTILATION)
LIGHT REFLECTORS (DEEP SUNLIGHT)

COMMUNAL AREA AROUND DATA CORE
SERVER AREA (DATA CORE)
COMMUNAL OUTDOOR SPACE
APARTMENT TYPE A (25 M2)
APARTMENT TYPE B (50 M2)
APARTMENT TYPE C (75 M2)
APARTMENT TYPE D (100 M2)
CLIMATE CASCADE (EWF)
SOLAR CHIMNEY (EWF)
VENTILATION SUPPLY CHANNELS (EWF)
VENTILATION RETURN CHANNELS (EWF)
MECHANICAL AREA
RESIDENTIAL TOWER CORE

GREENHOUSE TOWER

RESIDENTIAL TOWER
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EWF REFERS TO THE EARTH WIND AND FIRE 
CONCEPT BY BEN BRONSEMA. SEE:
BRONSEMA, B. (2013). EARTH, WIND & FIRE–
NATURAL AIR CONDITIONING (DOCTORAL 
DISSERTATION, PHD THESIS. DELFT UNIVERSITY 
OF TECHNOLOGY).
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GLULAM TRUSS
THE LIGHTWEIGHT VENTEC ROOF (EWF) IS 
SUPPORTED BY A GLUED LAMINATED TRUSS 
(GLULAM). THE SYSTEM EXPLOITS WIND 
PRESSURE TO SUPPLY AND EXTRACT WIND 
FROM THE BUILDING.

TIMBER ROOF STRUCTURE
THE GREENHOUSE ROOF IS ALMOST 
FULLY MADE OF GLASS PANELS THAT 
CAN BE OPENED IN MANY DIFFERENT 
CONFIGURATIONS FOR VENTILATION. THE 
STRUCTURE IS SUPPORTED BY GLULAM BEAMS 
WITH MOMENT RESISTING CONNECTIONS.

GREENHOUSE TOWER STRUCTURE
GLULAM COLUMNS, A CLT CORE AND FLOORS 
CREATE A SPACIOUS OPEN FLOOR PLAN. IT 
ALLOWS FOR FLEXIBILITY AND MAXIMIZES 
THE POTENTIAL GROWING AREA FOR CROPS 
WHILE MINIMIZING MATERIAL USE. THE CORE 
IS OFFSET TO THE NORTHERN FACADE TO 
MAXIMIZE SOUTERHN SUNLIGHT EXPOSURE.

TIMBER HIGH-RISE STRUCTURE
LOAD BEARING GLULAM COLUMNS IN THE 
FACADE ARE SUPPORTED BY SHEAR WALLS 
MADE FROM CROSS LAMINATED TIMBER 
(CLT) FOR ACHIEVING STABILITY. CLT FLOORS 
PROVIDE THE REQUIRED RIGIDITY. THE MAIN 
CORE IS OFFSET TO THE SOUTHERN FACADE 
FOR MAXIMIZING SUNLIGHT EXPOSURE TO 
THE SOLAR CHIMNEY. 

ROOF GARDEN PAVILLION
GLULAM COLUMNS AND BEAMS ARE 
COMBINED WITH STEEL BRACING IN THE ROOF  
TO ACHIEVE STABILITY OF THE STRUCTURE. 
IT IS COVERED WITH A GLASS ROOF THAT 
IS COVERED IN WOODEN SLATS TO FILTER 
SUNLIGHT AND CREATE SHADING.

STEEL TRUSS
A STEEL TRUSS THAT SPANS TWO FLOORS IS 
INTRODUCED TO ACHIEVE THE LARGE SPANS 
THAT ARE REQUIRED TO KEEP THE SPORTS 
CENTER FREE OF COLUMNS. 

STEEL AND CONCRETE PODIUM
BOTH THE PLINTH AND THE DATA CENTER 
STRUCTURE RELY ON A LOAD-BEARING 
STRUCTURE OF STEEL COLUMNS, CONCRETE 
HOLLOW CORE SLAB FLOORS AND CONCRETE 
SHEAR WALLS TO ACHIEVE STABILITY. 

BASEMENT
ALL FORCES FROM THE STRUCTURES ON TOP 
ARE DIRECTED THROUGH THE BASEMENT TO 
THE PILING UNDERNEATH IT (SEE SECTIONS).
THE WATER FLOWING ABOVE DIVIDES THE 
BASEMENT IN TWO SECTIONS (SEE PLANS).

HOLLOW CORE SLAB ROOF
THE ROOF GARDEN IS SUPPORTED BY 
CONCRETE HOLLOW CORE SLABS. THIS 
CHOICE WAS INFORMED BY BOTH THE LARGE 
SPANS AS WELL AS IT BEING SUITED FOR THE 
HEAVY LOADS FROM THE SOIL ON TOP OF IT.

CANTILEVERING DATA CENTER
THE OUTER PERIMETER OF THE DATA CENTER 
CANTILEVERS 5800 MM OVER THE PUBLIC 
SPACE. THIS IS ACHIEVED BY SPANNING THE 
FLOORS BETWEEN PROTRUDING STEEL BEAMS.

CONCRETE DATA CORE
THE CHOICE OF USING CONCRETE FOR THE 
DATA CORE IS BASED ON ISOLATING THE 
COMPLETE INNER STRUCTURE FROM THE 
OUTER STRUCTURE FOR BOTH FIRE SAFETY, 
NOISE AND ACHIEVING A CONSISTENT 
CLIMATE. IT IS NOT REQUIRED TO ACHIEVE 
STABILITY, AS THE TIMBER STRUCTURE 
PROVIDES SUFFICIENT SUPPORT.

LOAD-BEARING STRUCTURE
1:500 200 40 60 80 100 m
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VISUALIZATIONS
SITE AND BUILDING
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VISUALIZATIONS
EXTERIOR AND INTERIOR
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CONSTRUCTION DETAILS
1:50

RESIDENTIAL TOWER

PLINTH
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20

TRIPLE GLAZED CURTAIN WALL SYSTEM
STEEL BRACKET SUPPORT
IPE 160 FACADE STRUCTURE
40MM FlOATING FLOOR FINISH
UNDERFLOOR HEATING
60 MM INSULATION
BITUMINOUS SEALING LAYER
260MM CONCRETE HOLLOW CORE SLAB
60 MM INSULATION
20 MM BASEMENT CEILING FINISH
BOLTED STRUCTURAL STEEL COLUMNS
AIR INLET FLAP PROVIDES (ADDITIONAL) 
NATURAL VENTILATION TO GROUND LEVEL
CONVECTOR HEATER
TIMBER BEAM WITH INTEGRATED LIGHTING
WATER DRAINAGE
75MM FIRE PROOF RIGID INSULATION
320MM CONCRETE HOLLOW CORE SLAB
200 MM CEILING INSULATION PANEL
VENTILATION DUCTWORK
CABLE CEILING HANGERS
WOOD CEILING GRID

ACOUSTIC CEILING TILE
ADJUSTABLE CEILING SPOTLIGHTS
STEEL THQ BEAM
2MM PERFORATED FIBER CEMENT 
CLADDING PANELS
ADJUSTABLE SUPPORT PEDESTAL
ACCESS FLOOR PANELS
2MM PERFORATED FIBER CEMENT 
FACADE CLADDING PANELS
80/100 TIMBER PROFILES
120MM CAVITY
BITUMINOUS SEALING LAYER
120MM INSULATED SANDWICH PANEL
160 MM TIMBER SUBSTRUCTURE
150MM MINERAL WOOL
VAPOUR BARRIER
MODULAR WALL SYSTEM
FACADE LIGHTING SYSTEM
BIRDHOUSE ACCESSIBLE THROUGH 
PERFORATED PANELS
ROOF SUBSTRATE LAYER
FILTER LAYER

DRAINAGE LAYER (SLOPED)
PROTECTION MAT
WATERPROOF MEMBRANE
200 MM INSULATION
VAPOR CONTROL LAYER
SPRUCE WINDOW FRAMES WITH LOW 
E-TRIPLE GLAZING
RAINWATER STORAGE FOR GARDEN
FLOATING FLOOR WITH HEATING
140 MM CROSS LAMINATED TIMBER
160 MM THERMAL INSULATION
100 MM CROSSLAMINATED TIMBER
GLULAM COLUMNS
SOFTWOOD CLADDING 
TIMBER PROFILES
SOIL WITH LIGHT PLANTING
VAPOUR RETARDING-LAYER
MINERAL WOOL INSULATION
PRE-FABRICATED INSULATED 
TIMBER ELEMENTS WITH REGIONAL 
SOFTWOOD FACADE CLADDING

19

20

16
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SEE FLOOR PLANS FOR DETAIL POSITIONS



IT equipm
ent

2.125 x 8 kW
 racks

C
hiller

Liquid cooling
C

ooling tow
er

Pow
er D

istribution 
U

nit (PD
U

)

U
ninterruptible Pow

er 
Supply (U

PS)

A
uxiliary devices

Sw
itchgear

Valves and heat 
exchangers

C
ooking appliances

A
ppliances (excl. 
cooking)**

O
ther electrical end 

uses (e.g. outdoor) 
Floor heating

Show
er

O
ther w

ater fixtures

B
ath

Faucets

Toilet

D
w

elling interior air

Lighting

G
eneral equipm

ent

G
reenhouse equipm

ent

Tom
ato cultivation 

30%
 (substrate)

B
ell pepper cultivation 

35%
 (substrate)

C
ucum

ber cultivation 
35%

 (substrate)

W
ater supply area

W
arm

 w
ell

360.910.598 M
J

(heat recovery)

C
old w

ell
406.024.423 M

J
(cold recovery)

A
dditional heating consum

ers 
(e.g. district heating)

G
rey w

ater treatm
ent

53.238.900 L per year

A
dditional cooling consum

ers 
(e.g. district cooling)

H
eat exchangers and 
pum

ps for ATES

Valves and heat 
exchangers

Floor heating

H
um

idifier

Valves and heat 
exchangers

Valves and heat 
exchangers

Cooling consumers
1 year

Heating  consumers
1 year

ATES (Aquifer Thermal Energy Storage)
1 year 

D
ata center, 8.500 m

2 total surface area, PU
E = 1.1,  W

U
E = 0.3

1 year

689 three-person households, 56.000 m
2 total surface area (65 m

2 apartm
ents), all-electric, no w

ater leaks 
1 year

H
igh-yield greenhouse, 25.000 m

2 total surface area, all-electric, com
partm

entalized culivation
1 year

Greenhouse Heating system

C
ooling system

Cold water (ATES supply)
31.329.045 MJ

Cold water 

Hot water 

Hot water (ATES return) 
360.910.598 MJ

W
ater treatm

ent

Electricity
204.765.000 kW

h

Electricity
37.580 kW

h

Electricity
5.672.869 kW

h

93%
194.526.750 kW

h

2%
*

4.095.300 kW
h

3%
*

6.142.950 kW
h

0.4%
819.060 kW

h

0.8%
1.638.120 kW

h

0.3%
614.295 kW

h

0.1%
204.765 kW

h

0.4%
*

819.060 kW
h

H
ot coolant

2.653.754

H
ot coolant

630.266.670 M
J

H
ot coolant

2.653.754 M
J

C
old coolant

C
old coolant

H
ot coolant

5.307.509 M
J

H
ot coolant

1.990.316 M
J

H
ot coolant

663.439 M
J

C
old w

ater (loop)

C
old w

ater

H
ot w

ater (loop)
132.687.720 M

J
H

ot w
ater

132.687.720 M
J

H
eat loss to outside air

132.687.720 M
J

W
ater vapor loss to outside air

452.530 L

H
eat loss to outside air

4.514.746 M
J

G
rey w

ater to sew
age

227.841 L

W
ater discharge to sew

age
44.800.534 L

25%
13.309.725 L

75%
39.929.175 L

Electricity
2.476.955 kW

h

W
ater 

98.112.000 L

H
um

an excreta
452.673 L

28.2%
698.501 kW

h

4.6%
113.940 kW

h

67.2%
1.664.514 kW

h

H
ot air

5.393.025 M
J 

H
ot air

2.263.143 M
J

H
ot air

369.167 M
J

H
ot w

ater (ATES supply)
22.761.591 M

J

Cold water (ATES return)
22.761.591 MJ

H
ot air

8.052.335 M
J

H
eat loss to outside air

26.420.939 M
J

B
lack w

ater to sew
age 

26.648.577 L

 26.7%
26.195.904 L

2.2%
2.158.464 L

2.158.464 L

48%
47.093.760 L

H
ot w

ater (48%
)

47.093.760 L + 4.392.987 M
J

Grey water
47.093.760 L + 4.392.987 MJ

H
ot w

ater (loop)
18.368.604 M

J

C
old w

ater (loop)

H
ot w

ater (21.4%
)

20.995.968 L + 1.959.273 M
J

H
ot w

ater (6.3%
)

6.181.056 L + 575.481 M
J

H
ot w

ater (20.3%
)

19.916.736 L + 1.858.233 M
J H

ot air
18.368.604 M

J

23.1%
22.663.872 L

G
rey w

ater
22.663.872 L

G
rey w

ater
59.611.881 L + 4.392.987 M

J
G

rey w
ater

59.611.881 L + 4.392.987 M
J

H
ot w

ater (ATES supply)
16.195.345 M

J

C
old w

ater (ATES return)
16.195.345 M

J

H
ot w

ater (ATES supply)
16.195.345 M

J

H
ot w

ater (loop)
16.195.345 M

J
H

ot air
16.195.345 M

J

H
ot air

567.431 M
J

H
ot air

445.834 M
J

H
ot air

8.551.957 M
J

H
ot air

567.431 M
J

C
old w

ater (loop)

Electricity
3.127.362 kW

h

84.4%
2.639.493 kW

h

5.6%
175.133 kW

h

5.6%
175.133 kW

h

4.4%
137.603 kW

h

Grey water to water treatment
6.372.981 L

H
eat loss to outside air

26.327.998 M
J

W
ater evapotranspiration

17.724.535 L

W
ater

25.491.925 L 

25%
 drain w

ater collection for reuse

25.5%
6.500.441 L 

47.7%
12.159.648 L 

26.8%
6.831.836 L 

H
ot air

8.372.303 M
J

H
ot air 

9.425.423 M
J

H
ot air

8.530.272 M
J

H
ot w

ater (ATES supply)

C
old w

ater (ATES supply)

H
ot w

ater (ATES return)

C
old w

ater (ATES return)
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