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most sustainable? why?  but is it though?



integrated 
PV panels

Zero Energy // 
nul-op-de-meter



Installations define sustainable architecture?



Density



Delft currently :
58.852 households
103.037 inhabitants



WOONVISIE DELFT

Samen
aan het
werk!

Strategische 
Agenda 
Metropoolregio 
Rotterdam
Den Haag
2022

Delft 2035 ambitions:
+ 15.000 households
= + 31.500 inhabitants 

= +30% growth



One milion homes?



home + garden 



?

home + garden 



2021

2015



Goals  

HIGH DENSITY & 
HIGH QUALITY LIVING

SUSTAINABILITY & 
STRIVE FOR SELFSUFFICIENCY

Design fits demand to reach one milion homes Combining clever installatations with 
clever organisation of food, water and 

energy flows  600                              3000

















Goals Building block
High density & high quality of living

LIGHT CAN EASILY ENTER 
BUILDING

STRONG VISIBLE CONNECTION 
GREEN

SOCIAL INTERACTION 
IN COLLECTIVE GREEN SPACE



Goal: Max out sustainability

LOW EMBODIED ENERGY 
MATERIALS

LOCAL MATERIALS FOOD PRODUCTION



Old Situation

Reduce

Re-Use

Sustainable Resource

New Situation



Old Situation

Reduce

Re-Use

Sustainable Resource

New Situation



Old Situation

Reduce

Re-Use

Sustainable Resource

New Situation



Richtlijnen
Schijf van Vijf

66

De aanbevolen dagelijkse hoeveelheden voedingsmiddelen zijn weergegeven in tabel 4.5. In tabel 4.6  
zijn deze vervolgens vertaald naar ranges voor de verschillende doelgroepen. De overwegingen die een  
rol hebben gespeeld bij de vertaling van de optimalisatieresultaten naar aanbevolen hoeveelheden zijn 
beschreven in paragraaf 4.3.2.

Groente 75 75 125 125 175 175 250 250 250 250 250 250 250 250 250 250 250 250

Fruit 150 150 150 150 200 200 200 200 200 200 200 200 200 200 200 200 200 200

Brood 88 88 105 105 193 158 245 158 245 158 245 158 228 123 175 123 193 228

Graanproducten* 38 38 63 63 113 100 150 113 113 113 113 113 100 88 100 75 113 113

Aardappelen* 53 53 88 88 158 140 210 158 158 158 158 158 140 123 140 105 158 158

Vis en  
schaaldieren**

7 7 8 8 14 14 14 14 14 14 14 14 14 14 14 14 14 14

Peulvruchten** 4 4 12 12 17 17 19 19 19 19 19 19 19 19 19 19 19 19

Wit vlees** 14 14 14 14 29 29 29 29 29 29 29 29 29 29 29 29 32 36

Rood vlees** 21 21 21 21 43 43 43 43 43 43 43 43 43 43 43 43 48 54

Ei** 11 11 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18

Noten, pitten,
zaden

15 15 15 15 25 25 25 25 25 25 25 25 25 15 15 15 25 50

Melk en
melkproducten

300 300 300 300 450 450 600 450 375 375 375 375 450 525 600 600 375 375

Kaas 0 0 20 20 20 20 40 40 40 40 40 40 40 40 40 40 40 40

Smeer- en 
bereidingsvetten

30 30 30 30 45 40 55 40 65 40 65 40 65 40 55 35 45 50

Dranken 636 636 850 850 1100 900 1300 1000 1500 1100 1500 1100 1400 950 1300 900 1500 1500

*Aardappelen en graanproducten krijgen een geintegreerd advies.

**Adviezen voor eiwitrijke producten worden vertaald naar adviezen per week. Voor vis is gerekend met een samenstelling gebaseerd  

op de verhouding drie keer vette vis: één keer magere vis.

Tabel 4.5 Aanbevolen dagelijkse hoeveeheden voedingsmiddelen (g/d) die 85% van de energiebehoefte dekken en  
voorzien in voldoende essentiele nutriënten per doelgroep voor het Nederlandse voedingspatroon 
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1,7kg/day

Food

Legenda

Food per 
Capita:

1,7kg/day 

adequate

partly

non
adequate

dairy:
490gr/day

prep-/spreadfat
65gr/day

milk products:
450gr/day

cheese:
40gr/day

red meat/poultry
500gr/wk

eggs:
150gr/wk

nuts:
25gr/day

fish:
100gr/wk

beans:
135gr/wk

bread/cereal:
280gr/day

protein:
151,44gr/day

carbonhydrates:
580gr/day

vegetables:
250gr/day

fruits:
200gr/day

grains
280gr/day

potatoes:
300gr/day



Edible Whole Yield Space WasteTotal Sub-total

Food per 
capita:

1,7kg/day

45%

40%

88%

33%

45%

45%

45%

Carbs:
580gr/day

Protein:
151,44gr/day

Veggies:
250gr/day

Fruits:
200gr/day

Grain products:
113gr/day

Potato:
158gr/day

Veggies:
250gr/day

Fruits:
200gr/day

Veggies:
556gr/day

Fruits:
444gr/day

Nuts:
25gr/day

Fish:
100gr/week

Beans:
135gr/week

Nuts:
56gr/day

Fish:
250gr/week

Beans:
152gr/week

Grain products:
342gr/day

Potato:
351gr/day

Waluts:
30-160kg/y/tree

(Av)95kg/y

Tilapia:
84,4kg/y/m3

Green Beans:
6kg/y/m2

10kg/y/m3

Wheat:
9,6Mt/y/ha

Potato:
47,9Mt/y/ha

Sweet Pepper:
75kg/y/m2

Le�uce:
386kg/y/m2

Tomato:
166kg/y/m2

Apple:
190kg/y/m2

Strawberry:
23kg/y/m2

6m Rad.= 113m2 
24,3m2/cap

0,154m3 
or 154 L

1,32m2 
or 0,79m3

130m2 

26,7m2 

2,71m2 

0,53m2 

0,97m2 

4m Rad. = 50m2 
42,5m2 / cap

7m2 

Nuts rest:
31gr/day

Fish rest:
150gr/week

Beans rest:
18gr/week

Veggies rest:
305,8gr/day

Fruits rest:
244,2gr/day

Wheat rest:
225,7gr/day

Potato rest:
193gr/day



m2

36m²

509gr 
30% diet

605gr 



Old Situation

Reduce

Re-Use

Sustainable Resource

New Situation



Fecal ma�er:
25,4% solid 1400g128g

605g 12,4%

87,6%

17,5%

70,8%

3,7%
2,1%

Urine:
95% water

∞ 0,66%

0,94%

0,37%

2,39%

67,1%

35%

55%

10%

0,29%

Organic (kitchen)
waste Biogas

Human Excreta

Toilet

Digester

Filter

Reversed osmosis

struvite reactor

Storage tank

Oven (60-70°)

Fuel cell CHP 85-90%

Fertiliser

Digestate

Dry digestate

Reject water 

Water 

Ammonia

Salts

Struvite-MAP

Other salts

Mg2+

Ammonia

Ammonia

Struvite-MHP

Water 

Electricity

Heat 

Loss

Decentralised Sanitation



25kWh/m2

20%

8L/Cap

35%

55%

1810kWh

12,4%

605g

1528g

1700g

70%

18,8%

67,1%

2,4%

30%

10%

Electricity

Excreta

Water

Ammonia

Loss

Biogas

Electricity

Heat

Black water

Home grown

100m2, One person

Organic waste

Food

Total system, site

Energy

Agriculture

Garden

Heat Indoor climate

Person

Kitchen

Toilet

Appliances

SOFC

Sanitation

Fertiliser

Water

Heat

Decentralised sanitation



m2

36m²

509gr 
30% diet

605gr 

475gr 

646kwh

1293kwh
=52%



storagemeta thermoseptic SOFC:
solid oxide 

fuel cell

El
Q

Aquifer

wtw

septic

8

18

25

NH3

1029 kWh/m2



Baubotanik
Larch (Larix decidua)Thermowood (scots pine) 

(Pinus sylvestris)
water retaining food production
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flooring, oak 15mm

batt insulation, felt 5mm

Osb 12mm

Sand 35mm

OSB 12mm

timber I-joist 350mm

insulation, cellulose 
200mm

MDF 6mm perf.

Beam, C18, Popular

acoustic panel, felt, plaster 



vertical facade planks, 
thermowood, scots-pine

clayplaster
OSB 18mm

column, gl36h
beam, c18, popular

frame, c20 

Cellulose 200mm, 
Rd= 0,038

Cellulose 40mm, 
Rd= 0,038

EPDM, vapour 
open

battening 















thank you for your attention

Questions


