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AMC URBAN FARM

City Recovery Garden

- Integrate Urban Farm into the AMC Amsterdam
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Built 1981-1983

Used for 36 years

Area 560,000 m?
8.000 employees
15.000 people/day

Multifunctionality
City / machine -like

“Monumental” brutalism
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AMC IS SHRINKING

Number of beds
decreased
from 1000 to 700

| VUmc @f‘

Dr. Emile Comans
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Figure 1. Average length of stay in acute care hospitals (WHO, 2018)

199
199
199,
199
2017
2m 2
2013
2074
2075
207g

a0

80

70

Netherland

OVERALL TREND OF SHRINKING

20

= -y Ly ¥ P (= 2] L= [ L [ iy ] Te] P, [=5) on = ) ey -3 ]
o o r::\\" (= 53' o q-? (=3 oy =) = =] 'D-\I [~ g‘# = = =] [=" [= = = = L. -

o o (=) =) o =) [=) o [+ (= = =] = =1 = = = = Nc" =] (= = =
L - = = i - — — = ~ ™~ ~ Y N ~ r~ ~ ™~ A Ny Yy

France —— Germany —— Italy === Netherlands —— United Kingdom === Members of the European Union

Figure 2. Bed occupancy rate in acute care hospitals (WHO, 2018)



CHANGING MEDICAL MODE

Traditional

“Over 70% consultations take
olace online" (Lambert, 2016)



FUTURE OF HOSPITALS

Traditional New

centralized, exclusive, territorial separated, shared, remote(E-health)

Hospitals: shrinking in size






Medical
Treatment

==

“Medical care only account

for 10% of health outcome.”

WIDEN SCOPE OF HEALTH

Health awareness
&
lliness prevention

70% affected by Human be-
haviour, social environment &

physical environment (food,
etc.) (Stewart, 2016)
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Dominated by car

Altra college

T h I".ur;der

Gein | Utrecht

1= Ingang Ziekenhuis
1= Ingang Polikdiniek

3 = Ingang Faculteit

4= Ingang H.0 via
Parkeergarage [P1)

«f Centraal Station
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WHAT IS URBAN FARMING?




A cultivation practice in an urban environment, which involves growing /
or raising, processing and distribution of food and intfegrated into urban

economy and ecology.
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WHY URBAN FARMING IN HOSPITALS?




“People involved in a community garden
were more likely to take enough
vegetables and fruits daily as recommend-
ed.”

(Alaimo et al., 2008)

“A healthy dietary pattern is pivotal for pre-
vention of and
(van Rossum et al., 2011)

“Notion of “ " farms could be
utilized to promote mental and physical
health”

(Dessein, 2008)

“Better meals contribute to

(Cioci, Oilvan & Pinzauti, 2016)



Name Location Form Production Area | Mission
Lankenau Medical | Wynnewood, | Open-air organic | > 4,000 pounds | 1/2 Meals;
Center! PA, USA farm on campus | since 2015 acre “Learning laboratory”
Cancer Treatment | Phoenix, AZ, | On-site conven- | Cover 90% of | 43 Feed patients;
Center of Ameri- | USA tional farmland its menu locally | acres | Open to visitors
ca’
St. Joseph Mercy | Ypsilanti, MI, | Farmlands + Not given 25 Market; Meals; Events; Re-
Health System2 USA 2 hoop houses acres | treats; Education; Therapy
Henry Ford West | Bloomfield Hydroponic Not given 1,500 | Patient meals; Cafe; Market;
Bloomfield Twsp, M1, Greenhouse ft Education; Events; Public
Hospital** USA tours
Island Hospital? Anacortes, Weekly farm 0 (Provided by | Not Produce; Recipes; Nutrition

WA, USA stand local farmers) given | tips; “Fresh to Go” bags
University of Burlington, Rooftop garden | Not given 64 ft*/ | Education; Meals; Refuge
Vermont Medical | VT, USA (plots) 100% for menu | plot from the hospital for long-
Center? term patients
Homestead Homestead, Garden adjacent | 30,000 pounds/ | 10 Meals; Education; Market
Hospital® FL, USA year acres
Boston Medical Boston, MA, | Rooftop farm + 2 | 5,000 pounds/ | 7,000 | Meals; Teaching kitchen
Center? USA urban beehives growing season | ft?
Mad River Com- | Arcata, CA, On-site vegeta- | Not given Not Meals
munity Hospital5 USA ble garden + 2 given

greenhouses

Stony Brook Uni- | Stony Brook, | Rooftop garden | >550 pounds/ | 2,200 [ Meals; view
versity Hospital® [ NY, USA shared by com- | season ft*

munity gardens




PROVIDE

- Healthy food

- Recreational space
- Green scenery

- Extra insulation

- Shading

PROMOTE

- Healthy diet pattern

- Healthy lifestyle

- Circulation

- Connection with public

- Neighbourhood involvement
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Insulation

URBAN FARM EdUCOﬁOﬂ

Medicinal
garden Job

WATER opportunity

O2
Exercise
Greenery zone
Food
CO2 Heat
Leftover Labour
Leffover .
Supporting
structure
HOSPITAL NEIGHBOURHOOD



HOW WILL URBAN FARMS PHYSICALLY

INFLUENCE HOSPITALS?
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RESOURCE FLOWS
IN URBAN FARMING & HOSPITALS
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Sub questions:

1) What are the available urban farming technologies at present?

2) What are the flows in these possible types of urban farm?

3) What are the flows in hospitals (case: current flows in the AMC)?
4) How can urban farming optimize the flows in hospitals?

5) What are the involved technologies?

6) Specifically in the AMC, what technologies are feasible and where to employ?
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Open-air ‘ Greenhouse (CEA) ‘
Cultivation Y y r -@-

Soil-based Hydroponics

Plant pattern
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- Horizontal Greehouse

- Indoor horizontal farm

- Edible living wall

Horizontal Vertical ‘
Location ? € o7
W b € W o
Ground D1 Facade D2 Roof D3 Interior D4
Non - CEA
Soil-based - Multitunnel greenhouse @ @ @ D:1| - Open-air greenroof A @ @ D3
- Vertical Greenhouse D3
. 0 - Hydroponic roof garden @ 8 @ Ds
, - Indoor vertical farm ‘ D4
Sollless
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* Controlled Environment Agriculture technologies




1000 m* Verlical hydroponic greenhouse
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1000 m? Indoor vertical hydroponic farm
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1000 m? Hydroponic roof garden (open-air)
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1000 m? Edible living wall*
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Details in research paper
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1000 m? Open-air greenroof (soil-based)



A AN NAAANNNNHAEINTEIHEIIITITEEEANENEEEENNTEEHENEEEHEEEATEHEEEEEEEEEEEEEEEEEEEEEEEEENNEEEERNIINRNNIINNNNNNY

®
®
®
®
Control N
®
5 ®
Open-air Greenhouse (CEA) o
.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ :
YYY -
A :
. . O ©
Cutivation - :
Zhe ®
%
. Qe : °
Soil-based Zhe Hydroponics o
Zle ©
Zle ©
A .
VAR AN AN - :
Plant pattern . * o
7he °
. r °
Horizontal ZJje o
o A A A o
L °
2 ) . :
> € o o
Location > 4 . .
W.:’f ! E g ® [ ] -
i i i i i A E R R R R A . i i i i i . i
) ® .
Ground 7 Facade o Roof o Interior
WWW‘
% .
. :
%
Z °
Z .
%
Z o
7

)s\\\\\\\\\\\\\\(\\\\\\\\\\\\\\\‘y

}k\\\\\\\\\\\\\\\\\\\\\\\\\

AANNNNAAANNAANIIAAANAAAAANAAAN

:Q:

NANANANAN

AN

2\

-




)s\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘b,
\éf
) - Natural light

AN

AN

}k\\\\\\\\\\\\\\\\\\\\\\\\\\
AN

A\

Traditional soil-based greenhouse

- Large water need
- Low-tech (suppose no electricity need)
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Q Rainwater )
— Rainwater
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AMS precipitation 766 mm/year

Fertilizer & seed P P
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Water tank @
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Plants

Evaporated water

© Residual heat
? _

Reusable water

Food



vo & L, ° Rooffop vertical hydroponic greenhouse
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6 Electricity F

6 Heat

Q Rainwater

7777 I ;000 L 3-| Fonwater P Water tank

AMS precipitation 766 mm/year

Fertilizer & seed p

E - Natural light + artificial light
E - Large heat (& insulation) need
. - High-tech (high productivity, high consumption)

Otheruse -~ ™.
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- S
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By
— T, - . > hd
53,975 36,500 kWh Lighting

-— o = o= wf

12,000 kWh —>"

HVAC system |

Residual heat

5,475 kw@

~— tfreatment

Reusable water

Confrolling system
(timer, pump, etc.)**

¢

<K

1000 m? Vertical hydroponic greenhouse



- Artificial light

lectricity ——

E .
e _€}2,9?5 kWH

T a1 b
77,831 kWh

Other use

255,500 kW -
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Indoor vertical hydroponic greenhouse

- Insulated by building, heat from building users
- High-tech (high productivity, high consumption)

Water tank H

Controlling system
(timer, pump, etc.)**

AMS precipitation 766 mm/year
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Plants

Reusable water

1000 m? Indoor vertical hydroponic farm
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Electricit

Heat

Water

Vege & fruits

75,000,000 kWh

200,000,0

694,732 kg

00 kWh

12,000,000 kWh

27,500,000 kWh

118,000,000 kWh

10,500,000 kWh
56,000,000 kWh

25,000,000 kWh

600,000 kWh

Lighting

HVAC system

59,000,000 kWh

78,200,000 kWh

Computer & office

4

Medical services

Boiler

Residual heat

Non-Medical services

298,200 L

DHW*

876,000 L
CWHC**

A J

_————_ Creywater
23481015
|
I
Black water

939.000 L

Bath

Toilet

Cleaning & disinfection

Kitchen waste
77,810 kg

Restaurant

13,000,000 kWh

~__ =

26,000,000 kWh

*DHW: domestic hot water

**CWHC: cold water for human consumpftion

>



Electricity

PV panels
I 1 Biomass

Heat recovery system

Heating / cooling system

Water storage

Rainwater management

Greywater reuse

Sewage system

Healthy kitchen

Food market

Leftover collection

Hospitals

l Water,

/ \

~— Heat recovery system

Heater| "

N\
N\
\
\

4 Evaporative cleing
\

Rainwater,collection

Imigation management

Hydroponic system

Composting

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
|
[
|
Vegetation selection I
[

Urban farms



Food market

N

Healthy kitchen

Leftover collection

Hospitals

> I@

Hydroponic system

Composting

Vegetation selection

Urban farms
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Vegetable
200g

I
ﬂ

/person /day

Fruit suggested by Dutch Dietary Guidelines (2015)

200g

350,000 outpatient visit / year
open for 24h

Over 7000 people work here
1,500 research staff

2,500 students

Weekday 2:00 a.m. - 17:00 p.m.

24 h wards

single; double; four-bed room
officially 1,002 beds

2,600 patients admitted / year

22

Outpatient & visitor

Staff & student

S —)

Inpatient

< 4h

8h

24h

Breakfast

14%
Dinner

36% Lunch

20%

In-between
30%

MEAL
PROPORTION



Yield

Hydroponic verti-

https://www.ncbi.nlm.nih.gov/

2
cal greenhouse 95 kg/m pmc/articles/PMC5001193/
Hydroponic hori-
yarop 25 kg/m?
zontal greenhouse
(Sanyé-Mengual et al., 2015)
Soil-based multi-
16.5 kg/m?
tunnel greenhouse
: - https://www.hb.edu/uploaded/
Hydropom'c roof: 19.53 kg/m? | Institute_for_21st_Century_Ed-
top open-air ucation/Sustainability/
q . https://ntrs.nasa.gov/ar-
Soil-based (tradi 9.16 kg/m? | chive/nasa/casi.ntrs.nasa.

tional)

g0v/19920012131.pdf

Area need for food demand (694,732 kg) in the AMC (m?)

Vertical Greenhouse (D),2)
Horizontal Greenhouse (®), @)
Hydroponic Open-air garden (5
Soil-based Greenhouse (6

7,295

‘-LlhyIIIIIIIﬁIIIIIIIIIIIIIIIIIIII
\T—l
S
.

Available roof area: 35,530 m?

Edible Living Wall @) | |

Soil-based Open-air garden | |

| | | | 75,865

Total floor area: 46,180 m?

OPTIONS

for spatial

arrangement

of different

technologies










Amsterdam
.Cenfral Station

~11.8 km
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Entrance, domain of car

Gein [ Utrecht p

) Céntraal Station

Car-dominant district

Parking-like bare plaza

Bare roads, ruled by car



Espalier fruit tree
for car park

Fruit tree landscape
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HEALTH PARK PROPOSAL







SUNLIGHT CONDITION

Winter

Summer

Spring
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FUNCTIONAL

RECREATIONAL
"DOMESTIC”

i EXHIBITIONAL S
PRODUCTIVE
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Vertical farming,

Lightwell,
Multitunnel greenhouse Food delivery well

Open-air garden

Open-air garden

| Greenhouse

| B | P Ry | s E [ [ B
| | oot il i e N _ HiN=E

O T i o [ (171

Lecture hall, exhibition efc.

Kitchen, canteen, efc.

Solar heat water panel

Double facade with plants in pots
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[ 1 Connected terrace
[ Private balcony
B Circulation hub

Circulation
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Source from: KCAP



Entrance detaill Ref.
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@ Ventilated opening at joint area
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GREENHOUSE ON NORTH ROOF




FORMATION OF UNIT

Traditional Square unit Opening for ventilation
ﬁ_
SNUALAL

Strong in one orientation Flexible for diverse combination Vary in size & direction



COMBINATION OPTIONS
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Food plant plan
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Requirement of indoor climate
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Food production
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Water requirement
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Water demand per month

@ AMS precipitation 766 mm/year

i

‘ ‘ Roof area: 9,248 m?
‘ Rainwater collected: 7.083,968 L/year

Total water need: 3,799,342 L/year
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Polyethylene  V.S. Fibre glass
(e
Max. 50,000 gallons  [Stronger

(189,270 1)

- can bear load

Economical

Costly

Flexible - plastic

|ldeal for large, custom
-designed tank

Dark hue inhibifing
growth of algae

Need internal lining for
algae reduction
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Self- circulating stacks
(ref. Sky Green, Singapore)

Double layer
- better use of space

Light supplyment on core
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Original roof garden

- kept for patients

- connect to staircase
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Opening detail




ATRIUM + ROOFTOP CONNECTION
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Water supply from existing system

Flushing Waste water 30L per time,

toilet tank 3 tfimes/day
1 | 1

Drainage

Water Pump
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Plant holder

85/3mm polyethylene tube
50/5mm polyethylene tube supporter

Soft rubber water pipe attached
Bolted onto steel column
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Grating floor Hydroponic plant holder
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Afrium Case: Cristalleries Planell, Barcelona
(renovate into civic centre)

Roof plan A
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Other ways of food production
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Recreational area
- for staff / students / visitors who are familiar with AMC
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Existing staircase & lifts Added & using existing
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{:}#’L" GH roof: 2,375m?2
& 432,822 kWh/year

Electricity demand for food:

1 -1 -1 335,417 kWh/ year
L T T
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Solar heat water panel - Halle pajol, Paris BIPV fransparent solar panel

Panncous photowoliokipess {3500 mS)

Charpente metallique
aakstants réhabilide

Batimeni e bois

Source from: Solar choice

Ventdatcn naturele
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Electricity

PV panels
I 1 Biomasss
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Heat recovery system h ~— Heat recovery system
AN
0 Heat Heater| .
Heating / cooling system : A N
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Rainwater management :
Water storage 6 quer Rainwater collection
[
Greywater reuse I
Irigation management
Sewage system

Hydroponic system

Healthy kitchen

Food market Composting

Leftover collection

Vegetation selection
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