y ‘_____'__’_"___.--v—"

U

—— 7 "
__F,-v--"-'--—--—--.. ——

——

AMSTE
Food System

B
e

A
¥ \g |
T 5
i
ac | \ M g ;
/ | (0 b
il Nl R
C
m

i ———
@5—’

e

= U b=
G s, M
oL DO

0 =
bl SRS
3 VIR0
_m@ ol 5 S
~& 3885
N AL s LSS
a\« G kliol=
C ¥y c O
oA LY C©
\& L. S I
S0

Eo

s

5 O

>3

=
o
-



“\ _’.i _’}ﬂ -

research strategy / project program design
masterplan




global food system

 C—

o - -
— - - r
: - T, =
- o b Wl = 1 -, e v o - e — - - = - - e e
: F - - [ o - - - T o P = 2 r ! T ""ﬂ"-'_-'?r:l'.- g =T
rmm—t— - e e —- g r—
- -~ e T
R - -
e = e -
S —— i =X i e e ey
i——
—— -—— . r
= 'y
-'-i--
~
o~
-"-.
" #
. i -.P"
I~
.-"""... o
-~
-
i F]



Nitrogen (N)
Natural gas + air

Phospurus (P)
Salt mine extraction

Potasium (K)
Salt mine extraction



Depletion of mineralized fertilizer

The world's insatiable hunger for phosphorus

By Laurence Knight and Tim Bowler
BBC News

8 November 2013 «

Is it the biggest looming crisis that you have never heard of?

Since 1945, the world's population has tripled to seven billion, and feeding that population
relied increasingly on artificial fertilisers.

Phosphates, among the most important fertilisers, come from an ore that is in limited supply



Boerderij

Home

Achtergrond 79 okt 2019 67 reacties

‘Niet minder vee, maar minder krachtvoer
en kunstmest’

Niet de aantallen dieren maar de hoeveelheden kunstmest en — vooral — geimporteerd
voer moeten drastisch naar beneden om het stikstofprobleem en meer dan dat op te
lossen. Dat vindt Jan Willem Erisman.

Een van de bekendste stikstofdeskundigen van Nederland is Jan Willem Erisman. Als
stikstofprofessor aan de VU Amsterdam kon hij jaren lang betrekkelijk in de luwte werken.
Maar net nu de leerstoel ‘Stikstofstudies’ aan de VU Amsterdam is geéindigd, stort het hele
land zich op ‘zijn’ onderwerp. 3.000 trekkers op bezoek bij het RIVM. Zelden is een
wetenschappelijk instituut zo belaagd. Boeren twijfelen zwaar aan de betrouwbaarheid van
kennis over stikstof. Dat wantrouwen klinkt ook door in de politiek. Erisman is mede
daarom een veel geraadpleegde deskundige. Hij probeert de valkuilen van het sterk
gepolariseerde debat steeds te vermijden. Dat begint al meteen bij de vraag of het
inderdaad nodig is de veestapel fors in te krimpen?

Jan Willem Erisman (58) is directeur van het Louis Bolk Instituut in Bunnik. Hij was tot 1
oktober ook bijzonder hoogleraar stikstofstudies aan de VU Amsterdam. Erisman is een
veelgevraagd deskundige op het gebied van stikstof.

Stikstofbronnen
% f- -1_
rid < =




Harvesting of

Water, wind
and LN FID‘..\-‘E!‘

Non-renewable energy

water and matenals

Emissions to soil, : E-E—*_E' \ N
watcer and air

f
f

Rewsed and recveled waste
materials, gases and hquids

- 7
“"*-H__q___h___ ____,-F’“#
a Sources and sinks b Urban Harvest
Linear metabolism Circular metabolism powered by

local and renewable sources

. t Water
emperature Quality . Low
High m.‘-ﬂ‘*f.%ﬁ.".it}’. woter Energy
: - O . -..
| Residual heat Green Grey water Water
| 3 | [ | | [ 1] IIIIIIIIIIIIII: '-.-....*
houlsesé ™ o [T
> utrients | Treatment _
: ST - Materials
Food Vo & .
I H..,}*{" . =s=EEs :’
- - —4>| Residential .
Low Residual heat High

Claudia M. Agudelo-Vera (2012) Harvesting urban resources towards more resilient cities



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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Nitrogen (N)
478 T

Phospurus (P)
175 T

Potasium (K)
500 T

2900 ha

|
Yo%
NS

/1 N\

~-

15000

Tonnes <16% Phospurus

recovery

A e

125 000 users
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Demand of 125000 users

2900 ha

478 T 173 T 566 T
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Demand of 125000 users

2900 ha

478 T 173T 566 T

Available in Amstel lli

377 ha

N K
=l
_

31T 13T 32T
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Nitrogen (N)
ST

Phospurus (P)
13T

Potasium (K)
52T

4800 Tonnes

100% nutrient
recovery




Organic Material Flow
current situation

Atmosphere
A
Users 34000 Tco2 L e » Atmosphere
External food source ===9900 T3 (gzwos&e)l ;'\'/ """"""" 3500 Tofmsw (Mixed wWith MSW)r = = = = = = = = = = = = = = = = - > WTE
occupants) =700 OOO_Tsewage 1?7 KT Sludge "+ > > |Landfill
XX 2 WWTP =+ 2 KT** " P|Anaerobic Digesterfm = m m = = = 16% of P+ 2% Of N = = == -) Recovered Struvite
....... : nensnsnsnsnenenenenenenBiogas (CH4+COZ)'"""'"")ProductiOH of greengas, bio-ethanol
? KT,
\ 4
Outflow
Organic Material Flow 2040
proposed model
P T TT T T T m s mmmmmmmmmmmmmmes T T T T Tmmmssmmmmemms .
Atmosphere I : :
A iammEEEEEn : ........ 23587 TCO2 L issesessssssssssssssmossnnes 182 T . !
: : ' (52% recovery by HVAC) : 82 Twaste™ 1 !
22177 Tcoo : | 0 y LY :r - CEA (77 ha) I I
: : ! o -1822 T_IL— :
Users IIIIII --!::: -------------------- : ...1523 T OO ALELLLLELLLELELELL : I 1 !
- - " 1 = )
External food source =——=829> T:; Ar{}i@%&%iﬁ“ - =3500 Tofmew = == ========-=- »|  Biogasplant = NPK (6.3 Ty, 3.5 Tp20s, 9.8 Tk20) L] brcesing 473 Twaste
occupants) _|**1700 000 Tsewage 3 = NPK (222 Ty, 8.9 Tp205, 22.0 Tk20) : 4265 Twaste"
, ' I
: I | =291 Tyaste™ !
53958 Taludge -~ Openagricuiture [ e
: 2907 T
S 4 WWTP
1666142 T Legend
; ------- Biomass (OMFSW and Food Waste)
Water reservoir e Biomass (Sewage and Sludge)
........ Water
----- Digestate / Fertilizer
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Energy

1006TJ natural gas
(or 35000 x around the earth by car)

4% of total natural gas use
Amsterdam.

1105T3J electricity
(or 38000 x around the earth by car)

6% of total electricity use
Amsterdam.

Aquifer Thermal
Energy Storage
(ATES)

O closed
system

¢ open
system

District Heating /
Cooling

= heat
= CO|d

’ Data center

Source
district heat

Renewable energy

| sources

Wind
energy
potency

PV - panels
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Energy Material Flow
current situation

sun ~-12242 T3,

External food source

: ? loss
8295 T
) PV 100% Thermal Loss .
(0.6 ha) 4TJe ™ 273 T :
Users -——
273 Tl > Data Centers 5_00 T o ) WTE
. 33858 Tl g2
Natural Gas Netlll]]OSTjngllIIIIIIIIIIIIIIIIIIIIIIIIEIII:
Thermal
Electricity Net ---1006 TJg--------mmmmmmmmmmo - - heat loss
E :IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.I-|05TJngIIIII) J
e e e R e L LR LR 737 Tdg==----" >
Ouderkerkerplas—» Cocl)dufjl'?\;kr?]:g??r:z? | ° Built environment
9y 1702 T)gp—2> 7.9 Ty Heat Net
Heat Net (70 C°)
Energy Material Flow 2040
proposed model
Sun ‘‘‘‘‘‘ 12242 TJ rad '"'"""“""”“=======::::::::::;::::: __________________
2% thermal heat loss ... ~~~~~~~~ 32Tinloss  External food source =====18295 T== ~900 TJ loss ? loss
..................................... ¢ . E.
PV 5 Y T
“»  (85ha, 15% 413 T ' !
. . 1 50% 1 n 1 |
: efficienc ' = - —
wind e, v) : 163 TJ loss ' Open Agriculture >8It : | '
: : . (129 ha) . ! '
: ! biogas plant £2907 Trew | I
1 1 = 1
: I > =1 I
: ---- - CEA 364 T- =i = !
L e > Anear?;éccrf')geswr 158 T3P (80% o o) [63Thn=q202T3, P! (30 haindoor + 11822 Teriees P Users L - 3500 T- 4
e Windmills - 3889 TJi--326 TJ,-»  Data Centers  [-163 T3, (30 Co)T—2TJ "6.3TJe "r-~1~120 TJe>| 39 ha greenhouse) 33858 Tgjudge
A :
! ! ~ 200 TJ; (30 C°) -
: : ~30% loss il Thér—::iwal
Electricity Net ------ ~544 T)gmmmmmmmmmmmmm oo : j heat loss
i ~1IOO TJe-) - ) _J
! 163 TJyp=——P> Heat pum =191 TJ ~800 TI;pmmp!
Ouderkerkerplas—>» Ouderkerkerplas ! th ! Pump th Built environment
Cold Thermal energy . , R RS ~800 Tg----- » 273
| 1702 Tdey—> Heat Net
Legend

Heat Net (70 C°) mmmm—?T]

EEEEEEEEEN GaS

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

Electricity
Cold Thermal Energy Flow

Low Temperature Thermal Energy Flow
High Temperature Thermal Energy Flow
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nvironment agriculture

bduced food
Ical energy produced locally

16 TJCh4

From digesting
biomass to biogas

Fertilizer
28.5 Tonnes N
12.4 Tonnes P20
31.8 Tonnes K20

— 1

TJth

al energy
ary from
a centers

Y

38000 Tonnes

organic waste
and sewage
sludge

Aiuiii‘ii;
TN
A‘.LA

LU FER

=
HEER

11k

A

4250 Tonnes

Food products

] »

Amstel 1l
Food Center




21

Users Amstel I
KR /\ -
0 0 0

Socioeconomic Model

Local businesses

Qd farmer / grower ;€
BilF .

\ %
SO

_‘C'j_ C

I|\

\é

Urban Farming
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-I. Utilize all existing roofs for PV
and utilize wind potential with windmills

11

IS B IS TS ISR TS TS
NS TS N T

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

i
Ahiadh
TN

h

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

4. Waste water treatment plant and biogas plant.

]
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Urban Food System A

mstel |1
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-I. Utilize all existing roofs for PV
and utilize wind potential with windmills

SIS ISNSIN OSSN N S N N

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

e

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

4. Waste water treatment plant and biogas plant.

el Zal
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Design Program

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

4. Waste water treatment
plant and biogas plant.

Functions

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

Food and fertilizer distribution and
processing for Amstel Il

Knowledge and educational
center

Engagement with food
production

Waste water treatment plant (WTTP)

Biogas plant for processing
organic waste

Combined Heat Powerplant (CHP)

Specifications

-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 m?

-Capacity of 1700*10° m?* waste water annually

-Capacity of 38*10° tonnes organic waste
-CQO, storage and distribution

-Capacity of 7¥10°m?biogas to 16 TJ energy
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Design Program

Food Storage and Distribution

72.000 m2
program

Food Production

Education

Marketspace and commmerce

Water Storage

Biogasplant

Waste Water
Treatment Plan
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- Positioned central of Amstel ||
- Large volume
- Existing distrubtion utilities
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1. Sandwich panels skin
2. Steel structure
3. Concrete structure
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1 Parking (Groundlevel)

2 Warehouse (le floor)

3 Parking deck (le floor)

4 Office and restaurant (2e floor)
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5 Showroom (2e floor)
6 Shop (le floor)
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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 ||
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south-side to be transformed in to biogasplant and waterreservoir
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35853 T

Energy 18 GJ

Filber

o O)

o Liuid and solid fertilizer NDK g

(O -
Sewage Sludge Q CO2 1500T =
33858 T . .

O) L O O

o T | L2 €

nRON Drainage water S5 g

CEA
amstelgard

3500 T OFMSW

Biofilter

Organic Waste 9471

Locally produced food Food products

Proces &

Storage

125000
Users
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Energy 18 GJ
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214019
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. Food products .

947T

Organic Waste

33858 T
3500 T OFMSW

Sewage Sludge

33858 T

Locally produced food
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1. remove and store
facade elements

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

2. add reused greenhouse facade
to existing steel structure

double the facade elements
for 260 mm isolation




Second hand greenhouse

e By
1 k| Al ¥
[
5
[ ... oL &
L 1 e Tk
..... ¥ L 3 i
h.....d.l...“...“.. 7
......r o ; ....... il
F X\ vl ) X
LA L ...”.r.r...
AT ”.

Y T e,
\ i A )
o B ,_m_..; L) 9
... ..n.. ........"_..
il L _.. )

AR P ;
.J_".....". A, ._. . ._.. T
.3 i
. -..”.“.n ..___”.. ... .-.. 1 ! L1 J...
L1 L] L, [
.:.r.. . ... .-n. 1 1 .”...
Lh ML % 1 i
i 1 \
b 1
4 2t
| "
1 «l
%1
[
3 _‘ X
i ¥
i e L
1. ¥
ri
o - 4 s

in

o ) 1
. i
o
o
N
] [}
i |
4 i
1
N
{8 !
i
=
!
i
s A
o
i,
wl
[
1
|
I .5
T,
4
= --
¥
oL
ua
i
1 ]
- -- -
1

]

T

3

54



55

2 Marktplaats Hepeninfo Voorwasren Ve

Breed-kapper kas 11.500 m2

— — — |
o i | -

A Grote foto's

s s A s

Zle omschrijving

Levering

Ophalen of Verzenden

|

i

A

L] i

if

5
gr'.
!

L

L3

L3

|

K]

Alle afstanden... L foek

Oy Kassenbouw g

9 - Fos o —\.‘: = 1 = T | i
Jaar actet op Markipiaats

ok koo (1)
Bekijk alle ervaringen

Bekijk meer advertenties

Hoek van Holland

wwwoxxbwv.nl

2 \=

Wehsite Bericht Toon
numiImner

Anderen bekeken

*GIGA* Kas serre
kweekkas hobbykas
3x3 meter *Extra

€ 995,00

o lmintin sl e s’ 4 S il
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Level 3
14700

Level 3

:l;h_
|
|

H

14700

A Level 2
9000

Level 1
3500

@~ Level O gy
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Existing steel structure

Reused greenhouse facade

i
New top floor layer with piping for climate heating and coolin
Existing Concrete Hollow Core Slab Floor (320 mm)
Existing insulation (120 mm)
<) E " k 4 ’ i
>, = . .
<) 2 - !
<) =
<) 2 L .
= . T
<) 2 _ / .
‘ X DN NN NN 0NN 0000000000000 \I\ \' N
‘ 1O0400000000000000000000000000000040040041 ', . £y
= SR DAL B Box-in-box wall from reused facade element
. - . (2 x 130 mm isolation)
<< )
< ) Ve
<)
= .
<) '
<) - = R
= SR
<) . N
(. ) v
=3 ‘ :
<) e g
<) - ) - »
<) - -
=3 :
>3 . :
<) - - Y.
<) .
<) A .-
<3 A
<) - -
‘ ) <
<)
<) \ -, Ia
= o
= ’ Floor from reused
= A S roofelement
= IR SN -PIR
= TR -Metal Sheet
= _ S Recycled concrete
< " oL
= TR S elements as
= ER R I foundation for the box
NI in box
HEEEEEEEEEEEEEEEEEEEE '.‘,\.,\.\\ .
Level 0 : '
0
[ T T
—— — — — 0 —
L= L =~

facade section 1:20



vertical
horlzontal finish wooden plank facade

fa Ca d e vertical support wood d eta i I existing steel column
- reused greenhouse facade
[ ]
d eta I I P reused greenhouse facade support
100 350 100 J
100 105 20 50 |50 20 105 100
,‘I/ ’I/ ,‘I/
| | reused greenhouse facade support
& =) —¥
| % | —— | reused greenhouse facade support
| \L | o _--_.:__ f Q
: | : °| |_———— wooden element 45 x 120 x 350 | -
1 10
| g AR f ~ =T ) L |
| i U U i Y %%— o L- profile
CACS L
\ ] vertical support wood
- ? existing L - profile 74 . T
” @-’—_ = [ wooden element 45 x 120 x 350
1 existing steel column // &
® + o4
\\ )
I S 7—9—7—9;—‘:;“—85—25— existing L - profile
175 1 325
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horizontal
facade

detail

100

350

finish wooden plank

vertical support wood

- reused greenhouse facade

100

100

105

20
2

50

50 20» 105

100

1

=

<<\

<=\J

P reused greenhouse facade support

— wooden element 45 x 120 x 350

existing L - profile

existing steel column

vertical
facade
detail

existing steel column

Y

reused greenhouse facade support

reused greenhouse facade support

L- profile

vertical support wood

wooden element 45 x 120 x 350

existing L - profile
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. Achtergrond

D¢ World of Food in
ZuidoostKkrijgteen
nicuwonderkomen

De World of Food in Zuidoost krijgt een nieuw
onderkomen. De oude parkeergarage Develstein is een
molensteen om de nek van eigenaar Lingotto en de
ondernemers in het verzamelrestaurant.

Patrick Meershoek 1/ maart 2020, 10:40
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1. remove and store
facade elements

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

2.add reused greenhouse facade
to existing steel structure

double the facade elements
for 260 mm isolation




Module
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Reusing facade elements IKEA

Reusing roofelements IKEA as floor.

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

Reused windows from IKEA and Amstel Il
for facade.
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1. Concrete floor as solar collector
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Heat grid Amstel IlI

Existing thermal energy battery
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@ horizontal finish wooden plank
fa Cade vertical support wood

\ reused greenhouse facade
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Existing steel structure
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(2 x 130 mm isolation)

Floor from reused
roofelement

-PIR

-Metal Sheet

Recycled concrete
elements as
foundation for the box
in box
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facade section 1:20

Reused greenhouse facade

New top floor layer with piping for climate heating and coolin
Existing Concrete Hollow Core Slab Floor (320 mm)

Existing insulation (120 mm)

Box-in-box wall from reused facade element

AMSTELGARD

AOSEQO
Sections

scale 1.200

Stan van Stralen

T. +31 613586110

E. svanstralen@tudelft.nl
svanstralen@hotmail.nl

Delft University of Technology
Msc4 Studio

Architectural Engineering,
Second Life
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1. Site preperation

and concrete
foundation.

2. Place reused
hollow core slabs
at foundation.

W

W lllllllll'ﬂ

T
T

3. Add ground and metal
rings against interior
pressure.

! il
il

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

e
i

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




