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global food system
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Phospurus (P)
Salt mine extraction
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Depletion of mineralized fertilizer
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Pollution
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Claudia M. Agudelo-Vera (2012),Harvesting urban resources towards more resilient cities
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The objective is to define a role for urban farming 
within the urban social context which 

positively impacts the metabolism of a city, a strategy in 
which circular urban farming functions as a catalyst for 

better social cohesion, such as social projects, small 
business developments.
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How can the metabolism of Amstel III 2040 be improved with 
the implementation of urban farming methods?
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recovery

125 000 users
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77 ha

CEA

Nitrogen (N)
31 T
 

Phospurus (P)
13 T
 

Potasium (K)
32 T
 

100% nutrient 
recovery

4800 Tonnes

129 ha

Open
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Biomass (OMFSW and Food Waste)
Biomass (Sewage and Sludge) 

Digestate / Fertilizer
Gass

Legend

Food

Water

9900 T

34 000 TCO2Users
Amstel III
(94000 av.
occupants) 1700 000 Tsewage

? kT

Recovered Struvite16% of P + ?% of N? kTWWTP

3500 Tofmsw (mixed with MSW) WTE
Atmosphere

Landfill

Outflow

Organic Material Flow
current situation

? kT Sludge

Biogas (CH4+CO2)

Anaerobic Digester

Production of greengas, bio-ethanol

External food source

Atmosphere

Users
Amstel III 2040

(125000 av.
occupants) 1700 000 Tsewage

WWTP

3500 Tofmsw 

Water reservoir

BiogasplantExternal food source

Atmosphere

1822 T

182 Twaste
CEA (77 ha)

291 TwasteOpen agriculture
(129 ha)

Processing
NPK (6.3 TN, 3.5 TP2O5, 9.8 TK2O)

1523 T CO2

NPK (22.2 TN, 8.9 TP2O5, 22.0 TK2O)

2907 T

23587 TCO2
(52% recovery by HVAC)22177 TCO2

1666142 T

33858 Tsludge

8295 T 473 Twaste

Organic Material Flow 2040
proposed model

4265 Twaste
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system

Data center

heat

open 
system

cold

PV - panels

Wind 
energy 
potency

Source 
district heat

Aquifer Thermal 
Energy Storage
(ATES)

District Heating / 
Cooling

Renewable energy 
sources

1006TJ natural gas
(or 35000 x around the earth by car)
4% of total natural gas use 
Amsterdam.

1105TJ electricity
(or 38000 x around the earth by car)
6% of total electricity use 
Amsterdam.
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Biomass (OMFSW and Food Waste)
Biomass (Sewage and Sludge) 

Cold Thermal Energy Flow
Low Temperature Thermal Energy Flow

Legend

High Temperature Thermal Energy Flow

Gas

Built environment

1822 T
364 T

~ 200 TJth(30 C°)

CEA
(39 ha indoor +

39 ha greenhouse)
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(35 C°)

191 TJth Heat pump163 TJth
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CHP
(80% efficiency)

581 TOpen Agriculture
(129 ha)
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413 TJe

PV
(85 ha,  15%

efficiency)

388.9 TJe 326 TJeWindmills

1702 TJth

Ouderkerkerplas
Cold Thermal energyOuderkerkerplas

4180 TJrad

12242 TJrad

1231 TJrad

Sun

Wind

~544 TJeElectricity Net

2907 T

~800 TJth

3.2 TJth loss 8295 TExternal food source ? loss

? TJ
Thermal 
heat loss

~30% loss

33858 Tsludge

~900 TJ loss

50%
163 TJ loss

?TJthHeat Net (70 C°)

? TJ 
Heat Net

7.9 TJth

Built environment

3500 TUsers
Data Centers

 737 TJe

4 TJe
PV

(0.6 ha)

273 TJe

<1702 TJth

Ouderkerkerplas
Cold Thermal energyOuderkerkerplas

Sun

1006 TJeElectricity Net

8295 T

External food source

Thermal 
heat loss
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Heat Net (70 C°)

Heat Net
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Natural Gas Net

3500 T
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Energy Material Flow 2040
proposed model

Energy Material Flow
current situation

? loss

Electricity

Biomass (Food)

?% thermal heat loss

biogas plant
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CO2 O2

CO2 O2

CO2 O2

CO2 O2

CO2 O2

CO2 O2

CO2 O2

CO2 O2

38000 Tonnes
organic waste 
and sewage
sludge

Fertilizer
28.5 Tonnes N
12.4 Tonnes P2O
31.8 Tonnes K2O

 1500 Tonnes of CO2 recovered from biogas

390 TJe from wind

410 TJe from sun
With 85ha of roofs and parking

163 TJth 
thermal energy 
recovery from 
five data centers 4250 Tonnes

Food products

16 TJch4

From digesting 
biomass to biogas

Amstel III
Food Center

URBAN FOOD SYSTEM
Amstel III 2040

Will provide for...
125000 average occupants
77 ha  controlled environment agriculture
128 ha  agriculture
4250T  of locally produced food 
1/2   of the electrical energy produced locally
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Socioeconomic Model

Local businesses

Hired farmer / grower

Users Amstel III

Urban Farming

€ €

€
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1. Utilize all existing roofs for PV
and utilize wind potential with windmills

2. Implement roof greenhouses on new buildings,
parking and private open space will be used for open agriculture.

3. Central hub for food processing, distribution, selling, 
knowledge and engagement.

4. Waste water treatment plant and biogas plant.

11
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Urban Food System Amstel III
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1. Utilize all existing roofs for PV
and utilize wind potential with windmills

2. Implement roof greenhouses on new buildings,
parking and private open space will be used for open agriculture.

3. Central hub for food processing,   distribution, selling, 
knowledge and engagement.

4. Waste water treatment plant and biogas plant.
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Design Program

4. Waste water treatment 
plant and biogas plant.

3. Central hub for food processing,   
distribution, selling, knowledge and en-
gagement.

Market and engagement space for us-
ers Amstel III and visitors

Food and fertilizer distribution and 
processing for Amstel III

Knowledge and educational 
center

Engagement with food 
production

-Marketspace 
/ public winter garden
-Interactive food space
-Space for local SMEs 

-Distributing and storage of 4250 tonnes of 
locally produced food and 2000 tonnes im-
ported food -Shared kitchenspace

-Educational hub for 100 students
-Research center with indoor 
farming and greenhouse

-Examplairy greenhouse space
-Water storage of 5000 m3

Functions Specifications

Waste water treatment plant (WTTP)

Biogas plant for processing 
organic waste

Combined Heat Powerplant (CHP)

-Capacity of 1700*103 m3 waste water annually

-Capacity of 38*103 tonnes organic waste 
-CO2 storage and distribution

-Capacity of 7*105 m3 biogas to 16 TJ energy
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Design Program

Food Storage and Distribution

Food Production

Education

Marketspace and commerce

Water Storage

Biogasplant

Waste Water 
Treatment Plan

72.000 m2
program
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IKEA

- Positioned central of Amstel III
- Large volume
- Existing distrubtion utilities
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IKEA 2040
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1 Parking (Groundlevel)
2	 Warehouse	(1e	floor)
3	 Parking	deck	(1e	floor)
4	 Office	and	restaurant	(2e	floor)

1
2

4

3
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5	 Showroom	(2e	floor)
6	 Shop	(1e	floor)

5
6
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utilize large surface area upper levels for food production through 
greenhouses
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Front facade on ground floor as a public space supporting small 
businesses and a market place for local produce
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the easy accessible and day light poor second floor can be used for food storage
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use existing infrastructure for the distribution within the building 
and with Amstel III
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south-side to be transformed in to biogasplant and waterreservoir
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Fertilizer
Food
Organic Waste
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Sewage Sludge
33858 T

Drainage water

Water

Locally produced food Food products

Energy 18 GJ

Liquid and solid fertilizer (NPK)
Fiber

CO2  1500T

Organic Waste  947T

3500 T  OFMSW

33858 T
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Sewage Sludge
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Drainage water

Water

Locally produced food Food products
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1. remove and store 
facade elements

2. add reused greenhouse facade 
to existing steel structure

double the facade elements 
for 260 mm isolation

3.  fabricate box-in-box units from facade elements
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Second hand greenhouse
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Breedkap greenhouse
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1. 

2.

3.

PRODUCED BY AN AUTODESK STUDENT VERSION
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demolished structure
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concrete column (d = 450)
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concrete wall
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Stan van Stralen
T. +31 6 13586110
E. svanstralen@tudelft.nl
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Delft University of Technology
Msc4 Studio
Architectural Engineering,
Second Life

scale 1:200

A0SE00

Sections

Technical Room Greenhouse

Greenhouse

Greenhouse

Greenhouse

commerce

commerce

facade section 1:20

facade section 1:20

Existing Concrete Hollow Core Slab Floor (320 mm)

Existing insulation (120 mm)

Box-in-box wall from reused facade element
(2 x 130 mm isolation)

Reused greenhouse facade

Existing steel structure

Recycled concrete
elements as
foundation for the box
in box

Floor from reused
roofelement

-PIR
-Metal Sheet

section 1

section 2

section 3

Shading / climate screen

New top floor layer with piping for climate heating and coolin

S1

S2

S3
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Improvements
 - Bad indoor climate
 - No climatized dining area
 - High energy bill
 - Building only used in afternoon and evening
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Project 
developers
Amstel III

Rabobank

AMSTELGÄRD

Investors Users
growers

Growers 
and farmers
Collective

Growers 
and farmers
Collective

Municipality

Educational 
Center

. . .

small businesses

large businesses
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1. remove and store 
facade elements

2. add reused greenhouse facade 
to existing steel structure

double the facade elements 
for 260 mm isolation

3.  fabricate box-in-box units from facade elements

75



1200

1200

1200 1200

1200

1200

120
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1265

Module
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Reusing	roofelements	IKEA	as	floor.

Reused windows from IKEA and Amstel III 
for facade.

Biofiber-MDF	as	top	layer	and	interior	wall	elements	
from organic waste stream of biodigester. 

Reusing facade elements IKEA
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Drainage water

Water

Locally produced food Food products
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Climate and energy strategy

1. Utilize surface area incombination with 
concrete structure and greenhouse effect.

2. Make use of existing thermal batteries and 
heat grid.

3. Use existing HVAC.

4. Synenergy between different functions.
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Existing thermal energy battery

Heat grid Amstel III
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summer winter
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Heat 
Exchanger

summer winter
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IKEA 
HVAC unit
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Smacklig!
92



Tack!
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1. Site preperation 
and concrete 
foundation. 2. Place reused 

hollow core slabs 
at foundation. 3. Add ground and metal 

rings against interior 
pressure.

4. Add reused bitumen 
for protection of structure 
against corosive interior 
conditions.

5. Add skin with insulation 
for conditioning and 
protection against the 
elements.
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