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Research Question

In which situations can different URBAN FARMING SYSTEMS employ different URBAN WASTE FLOWS
in order to promote the circularity of food production and resources in urban contexts by augmenting the
design process with DECISION SUPPORT SYSTEMS?
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Research Question

Which kind of WASTE FLOWS are viable to be utilised by the urban farm economically, environmentally
and from a public safety perspective?

Which kind of URBAN FARMING SYSTEMS are suitable to repurpose the urban waste flows including water,
CO2, heat, organic waste?

How can urban farming systems be combined and have a SYMBIOTIC RELATIONSHIP to close the loop
within the urban metabolism?

Which COMPUTATIONAL APPROACHES are feasible to construct the decision making tool serving the
purpose of generating a network of inputs, outputs, and urban farming systems (operators) with given
criteria and rules to design?
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Product Types
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Different Systems
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Rule Based Decision Making
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Project Scope
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Design Rules
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Vacant Space Characteristics
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Waste Availability
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How to make decisions?
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Illustrating Decisions
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Using Foodcycle
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User - Tool Interaction
Design Process




How to Interact with Foodcycle?
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FoodCycle

Welcome To FoodCycle!

Please wait while we are restarting the kernels ...
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Waste Flows Data
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Design Questionnaire ) ¢

What is the aim of the project? Questions 4/14
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Design Questionnaire )(

hould all the waste sources be found for supplementary systems? Questions 8/14
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Design Questionnaire )(

Can search radius be increased if there are vacant spaces left? Questions 11/14
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Design Questionnaire )(

How many steps should there be until it reaches

the maximum value? Questions 14/14
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Designing X
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Conclusions
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Conclusions

Food Waste

49.31 %

Sawdust

83.58 %

Rainwater

96.21 %

Excess Heat

64.76 %

Spent Coffee
Grounds
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Food Waste :
4237 / 131542
[kg/year]

Sawdust
592000 / 592000
[kg/year]

Paper :
812601 / 812601
[kg/year]

Spent Coffee Ground
13020 / 201040
[kg/year]

co2 :
1962 / 3979
[kg/year]

Rainwater :
41050300 / 49116800
[L/year]

Excess Heat
44000000 / 45732320
[kWh/year]

NEXT



Customisation )(

Change UF
System

Vermiculture
Aquaculture
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Future Changes X

Removing Waste
Source

Waste source cannot be
replaced!

Warning! The waste
source you removed
provides a critical
resource.
The productivity
will be affected
significantly!
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When to use Foodcycle?
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TU Delft Case Study

N ;

Vacant Spaces & Site Analysis

Waste Sources & Site Analysis

Rules For Tu Delft

Outcomes / Results

Waste Storyboard & Numerical Results

Impressions




TU Delft Campus
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Vacant Rooftop

Vacant Ground Floor

Available Spaces

!/

T

Identifier Coordinates Size Building Location Orientation Tag ’.\:_;)s:
{1180.528137, vacant
Vo4 402.278761, 444 EEMCS2 roof S Vo4
space
12.0}
{1200.66369, . . vacant
V95 302.439976, 0} 440 outside outside E V95 space




Available Waste Sources

: I 1= w068 it |_| _:l. — b
4 O =
EeV— b

[T
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OO

Identifier Coordinates Building Type Quantity Tag Node Type V¥;;t:
Vacant Rooftop {1008.117463,
WO084 432.481923, 0} EEMCS2 w1 1257 WO084 waste food
Vacant Ground Floor {938.062517, ;
WO085 361.587996, 0} education W5 148 WO085 waste co2




Design Rules (Stage 1 - 3)

Availability Search Radius
found items > 1 100 meters
missing items < 2 200 meters
critical items 500 meters

non - transferable

TU Delft Case Study | 61



Stage 1 Results

Radius 100 m
13 farms (4.3 hectares)
Symbiosis Rate = 53 %

Vermicompost (UF1)

Aquaculture (UF2)

.

Mushroom Farm (UF3)
Ve N NPT
Mediabeds (UF5)
',:f;':a:":z.; g I L Raised Beds (UF6)
: - ng’:)t: Water Culture (UF7)
(EEEE— (T
I =
— - Plant Factory (UF8)
| Bl IS
[ = o Aeroponics (UF9)




Radius 100 m
29 Used Waste Sources

i

¢ | S

Stage 1 Results

Food Waste (W1)
Sawdust (W2)
Paper (W3)
Coffee Waste (W4)

CO2 (W5)

Rainwater (W6)

Heat (W7)

N.D. Water (S2)
—>

Fertiliser (S4)
>

Fish Food (S5)
G



Stage 2 Results

Radius 200 m
13 + 1 farms (4.3 + 0.2 hectares)
Symbiosis Rate = 50 % N @

Vermicompost (UF1)

F < i )

Aquaculture (UF2)

Mushroom Farm (UF3)

NFT (UF4)

EEEEN

Mediabeds (UF5)

. Raised Beds (UF6)

Water Culture (UF7)

Plant Factory (UF8)

Aeroponics (UF9)




Radius 200 m
29 + 3 Used Waste Sources

Stage 2 Results

Food Waste (W1)
Sawdust (W2)
Paper (W3)
Coffee Waste (W4)

CO2 (W5)

Rainwater (W6)

Heat (W7)

N.D. Water (S2)
>

Fertiliser (S4)
>

Fish Food (S5)
G



Stage 3 Results

Radius 500 m
14 +1 farms (4.5 + 0.25 hectares)
Symbiosis Rate = 50 % N @

Vermicompost (UF1)

Aquaculture (UF2)

Mushroom Farm (UF3)

NFT (UF4)

Mediabeds (UF5)

Raised Beds (UF6)

Water Culture (UF7)

Plant Factory (UF8)

Aeroponics (UF9)




Radius 500 m
33 + 3 Used Waste Sources

Stage 3 Results

Food Waste (W1)
Sawdust (W2)
Paper (W3)
Coffee Waste (W4)

CO2 (W5)

Rainwater (W6)

Heat (W7)

N.D. Water (S2)
>

Fertiliser (S4)
>

Fish Food (S5)
G



Design Rules (Stage 4)

Availability Search Radius

found items >0 500 meters
critical items

non - trasferable
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Radius 500 m
15+ 110 farms (4.75 + 17.4 hectares)
Symbiosis Rate =17 %

Stage 4 Results

i <

Vermicompost (UF1)
Aquaculture (UF2)
Mushroom Farm (UF3)
NFT (UF4)

Mediabeds (UF5)
Raised Beds (UF6)
Water Culture (UF7)
Plant Factory (UF8)

Aeroponics (UF9)
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Stage 4 Results

Radius 500 m
36 + 29 Used Waste Sources

TP 21 ki

Food Waste (W1)
Sawdust (W2)
Paper (W3)
Coffee Waste (W4)

CO2 (W5)

Rainwater (W6)

Heat (W7)

N.D. Water (S2)
>

Fertiliser (S4)
>

Fish Food (S5)
G



Assigned Urban Farming Systems

»

Vermicompost (UF1)
Aquaculture (UF2)
Mushroom Farm (UF3)
NFT (UF4)

Mediabeds (UF5)
Raised Beds (UF6)
Water Culture (UF7)
Plant Factory (UF8)

Aeroponics (UF9)
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Waste Use Percentage

Food Waste (W1) Sawdust (W2) Paper (W3) Coffee Waste (W4)

C02 (W5) Rainwater (W6) Residual Heat (W7)

Not Used Waste
- Used Waste



How to transfer waste?
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the end ...




What is the potential of TU Delft Campus?






22 Hectares

of Farmed Land



23 Tonnes

of Leafy Greens
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based on recommended 250 gr of fruits&veg consumption daily



Conclusions

SWOT

Comparison With Other Tools
Learnings




SWOT Analysis
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Agritecture vs Delphy QMS vs Foodcycle

Features Agl:st ct::e Delphy - QMS Foodcycle
Energy calculations + + -
Yield estimation + + +
Profit estimation + + -
Business plan + + -
Comparison between models + + +
Using waste as a resource - = +
Building a network of farms = & +
Suggests growing techniques - ? +
Suggesting farming systems + ? +
Designing for more than one space at once % = +
Different project aims + ? -
Designing with a budget + ? -
Different crops to select ::1::;1 /i) ? urban
Site + + -
Different design stages + = =
Includes ease of running the farm + = &
Concept report + + +
Advice regarding farm design + + i

- + -

K Climate control
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N\

Urban Farming

Learnings

20g
|

Thinking
Methodologically

&

Waste Sources

Datasets Influence



Further Improvements

Q g@

Weaknesses Automated Data More Tests Optimisation

Collection



Thank you !!



