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Biointegration of architecture 
and ecology system



Problem statement
Design for the ecosystem

Symbiotic bio-integrationArchitectural denaturalisation



Problem statement

Juxtapositioning is the concentrated 
placement of greening meterial at one 
or a few locations in the built form

Intermixing is the distributed and patchy 
placement  of green material Integrating consists of a woven blending 

of the greening material with tha built 
form

The greening material is l inked to the existent 
vegetation at the ground plane and enables species 
interaction and migration , thereby engendering a 
more diverse and stable ecosystem

Juxtapositioning Intermixing Integrating 

Three ways of designing plants and non-human biomass into built systems 



Park

Butterfly

Absorbtion 
of pollutants

Reduction of 
Acustic pollution

Recreation

Redection of 
water run-off

Regulating 
temperature

Bird Squirrel

Street Field Forest

Park Street Field Forest

Urban animal

Human  

Problem statement
Green Connections 



Flexbility(to respond to 
changes in animal needs)

Why Modularity

Recoverable and recyclable

Quick installation without disturbing surrounding 
people and animals

Easy to maintain

The Role of Human in city ecosystem



Research question :  How to use flexible 
modular vertical greening  system to enhance 
the biodiversity of the city and build an 
ecological system on the building scale?

Sub question:
1.What is local biodiversity?
2.What is modular vertical greening?
3.How to combine the needs of urban animals 
with modular vertical greening system?

Research

Physical integrating 

Build ecology system in building

Ecology

Native urban animal vertical greening

Technology



Birds:

Bats: Insects:

Plants:

House sparrow OystercatcherBlack redstarts Common swift

Common 
pipistrelle

Wild bees

Native plant species

Target species

Research
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House sparrow Wild beesButterfly

Common swift

bat batOystercatcher

Black redstarts Black redstarts

WNE S
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insects

Squirrel

Oystercatcher

swiftbat

Element Unit

Building Neighbourhood

Creating better habitats for building-dependent species

Design scale



Green wall

Continuous Living wall
(Hydroponic Systems) Modular Living wall

Living wall system Green Facades Other Typologies

New technology

3D-Prints Living 
Soil Walls

Wire cage panel
Direct green wallIndirect green wall

Planter/Pot PanelTextile bag

Inorganic /organic substrate

Result2



Planter/pipe Panel Indirect
green wall 

mesh support

3D-prints living
soil wall



Physical integrating system integrating 

water

Build ecology system in building

Biointegrating

Architecture should make use of natural resources 
in a sustainable way, so that resource use coincides 
with natural recovery and renewal cycles.

Integration of human habitat with plants and animals

Modelling biological structures in ecosystems Modelling energy cycles in ecosystems

Plants and 
urban animals

Import export

Feedback

Treatment



Delft campus-Green types

Forest

Maintained lawn

Context



TNW
Context

Tram line

Driveway

Bicycle paths

Grassland

River



Design
Concept

Make TNW building 
in tegrat ing  w i th 
ecology system



Collective housing+Urban gardening

Educational

Design
Program



Design
Three main intervention

Modular green balcony Green Atrium/Winter garden

Green roof/Green courtyard



Tram line

Driveway

Bicycle paths

Grassland

River

Design
Site design





Design
Modular green balcony



Design
Modular green balcony





HumanU rban animal





Butterfly Wild bees

House sparrow

Common swift

Oystercatcher

Black redstarts Bat



Studio A



Studio B



Shared cluster



Modular unit for different space









Green atrium







winter garden







Section



First floor plan







Elevation west



Elevation south



Design principles of permaculture

Fruit Tree Guild

Site climate

Fertilizing plants, mulching plants, pest confusing 
plants, pollinator attracting plants, and - most 
importantly - food plants for you.One simple fruit 
tree guild can produce up to 200 pounds of food

Green courtyard



wind sun



Path made f rom t reesurgeons 'waste-
cordwood edging&surfaced with woodchip

P a t h  s u r f c e d  w i t h  s l a d s  m a d e  f r o m 
reconstituted building waste







Watertreatment 

Eleocharis Palustris Juncus Effusus Carex Pendula

Lysimachia Vulgaris Lythrum Salicaria Caltha Palustris

VertECO technology treats waste/greywater within 
a vertically constructed plant-based wetland. The 
underlying principle is the employment of specific 
plant species in a special sequence to encourage the 
cleansing of polluted water through microbiological 
activity occurring in the root-zone.



Rain

Clean water

Rain

Rain

Rainwater
storage

Kitchen
Drinking

Shower

Toilet Laundry

filter
filter Treatedwater

storage

Water 
lifting

Biogas
DigesterElectricity

Grey water
&Collected rainwater

Grey water

Black water

Clean water

Rain water

Treated water



Climate





Indoor thermal comfort (UTCI)during extremely hot weeks
Before renovation

Indoor thermal comfort (UTCI)during extremely hot weeks
After renovation



Summer

Closed green 
shading trellis

Skylight blind
40°



winter

14.5°



Collective heat 
control system

source management 
system

8℃
Aquifer

Soil heat
buffer

18℃
25℃

Winter garden

Circulation space
around winter garden



Green balcony Green atrium

Green courtyard Green roof

Wind
Heating

Cooling

Ventilation

Transporting

Transporting

Electricity

Grey water

Compost

Substrate

Biogas

Energy production

Greenwall
treatment

Water lifting
House hold 
Electricity

Organic 
waste

Black water

Saving energy(compared with
existing system)

Onsite energy

WaterEnergy input to the site

Energy exported from the site Urban gardening outputs

Organic residues
(from urban farming)

Food production

Solar
Coal, natural gas

Water

Food

Urban gardening



Material

Existing material New material

CLT panel

Reclaimed wood
planter

Wood decking

Principles
Path surfced with slads made 
from reconstituted building 
waste



Ecological Unit Private Graden(modular planter)

WatertreatmentWinter Garden

Green courtyard and green roof

1.Provide food for birds and insects
2.Provide cover for birds and insects
3. Native plants

1.Produce oxygen 
2.Filters air
3.Profuce food

1.Holds soil
2.Controls water flow
3.Produce oxygen 
4.Filters air
5.Food forrest

1.Filters water
2.Produce oxygen

1.Produce oxygen 
2.Filters air
3.Profuce food
4.Able to grow in winter

Plants



Soil



LavenderChivesHyssopSheep GrassCommon Sage

Flowering Rush Hornwort Willow Bulrush Yellow Loosestrife

Ecologica unit

Avocado(Persea) Citrus app Carissa grandiflora



Red Currant Astilbe Blue False Indigo Sky Blue Aster Walking Onions

Comfrey

Daffodils Purple Coneflower

Asparagus Thyme Strawberry

Rhubarb

Peach Tree

Green roof and green courtyard



Winter garden

Pinus pinea Arbutus unedo Gazania spp

Cassia Artemisioides Cistus Spp Carissa Grandiflora

Avocado(Persea)

Romneya Coutten



1.Vapour barrier
2.Framework
3.Brick wall
4.Wall cladding
5.Fixing bolt

AMW acoustic 
miner al wool
Resilient bars
Soundblocker membrane
Acoustic sealant
Acoustic Plasterboard

Glulam column

Glulam column

CLT panel

1
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1.

2.
3.
4.
5.

1.wooden pot
   Gravel
   light substrate
   Mulch
   Irrigation
   Vegetation
2.Metal mesh

1.wood deck 25mm
   wood decl substructure 60mm 
   pli-coating
   water proof layer
   CLT panel 140mm
2.duct/pipe

1 2

1

2

1.light vegetation
   50mm mulch
   200mm growing medium
   filter fleece
   drainage element,water reservior 
   and roof barrier
   waterproof membrane
   2 layers 140mm rigid insulation
   vapour control layer
2.parapet coping
3.flashing lapped over waterproof 
   membrane
4.smooth gravel edge channel
5.Pipe/ duct
6.Metal grille

1

2

5
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3
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1.light vegetation
   20mm mulch
   100mm growing medium
   filter fleece
   drainage element,water reservior 
   and roof barrier
   waterproof membrane
   Clt panel 140mm
   Acoustic insulation 
2.Wood decking
3.Duct/pipe

1

32

1.vegetation
   Panel with light sub strate
   Horizontal steel system
2.Irrigation

1.Plastics pot
   Gravel
   light substrate
   Irrigation
   Mulch
   Vegetation
2.Horizontal steel system
3.Pot fastening system
4.water pipe
5.water tank
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1.wooden pot
   Gravel
   light substrate
   Mulch
   Irrigation
   Vegetation
2.Metal mesh

1.wood deck 25mm
   wood decl substructure 60mm 
   pli-coating
   water proof layer
   CLT panel 140mm
2.duct/pipe

1 2

1

2

1.light vegetation
   50mm mulch
   200mm growing medium
   filter fleece
   drainage element,water reservior 
   and roof barrier
   waterproof membrane
   2 layers 140mm rigid insulation
   vapour control layer
2.parapet coping
3.flashing lapped over waterproof 
   membrane
4.smooth gravel edge channel
5.Pipe/ duct
6.Metal grille
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5
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1.light vegetation
   20mm mulch
   100mm growing medium
   filter fleece
   drainage element,water reservior 
   and roof barrier
   waterproof membrane
   Clt panel 140mm
   Acoustic insulation 
2.Wood decking
3.Duct/pipe

1
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1.vegetation
   Panel with light sub strate
   Horizontal steel system
2.Irrigation

1.Plastics pot
   Gravel
   light substrate
   Irrigation
   Mulch
   Vegetation
2.Horizontal steel system
3.Pot fastening system
4.water pipe
5.water tank

1

2

1
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Structure





Thank you!


