THE VALUE OF WASTE:
FROM YOUR PLATE TO COMMUNITY

Affordable Co-Housing through Zero-Energy Cooperative and
Waste Management

N\

Lena Gurkan Saul | ARSAD100 Advanced Housing Design (2022/23 Q4)



Introduction | Location

Merwe-Vierhavens, Rotterdam
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Introduction | Location
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Introduction | Location
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Research Report | Research Question

LOCATION / Merve-Viernavens

Industrial site
Production +Living

SITUATION / Housing Crisis, Rise in Energy Prices

. low income families

el ..., solo-dwellers

-3 creative individuals

Site-Related Problem

Industrial gentrification

AN

Target groups

FASCINATION / Nearly Zero-Emission Housing, Co-housing, Cooperatives

Reduction of square meters
Reduction of energy costs

Ownership through sharing

RESEARCH QUESTION:

"How can a combined model of co-
operative co-housing and zero-emis-
sion buildings contribute to creating
a living, working, and learning envi-
ronment for low to middle-income
families and solo dwellers, including
creative individuals?”
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Research Report | Research Question

HOUSING + PRODUCTION (URBAN) HOUSING

1. How does industrial activity cre- 2. How does affordability resonate with prac-
ate public space? tices of sharing and practices of thermal
comfort?

3. What are the limits and social potentials of
oractices of sharing and thermal comfort?

PRODUCTION

4. What is the role of waste management sys-
terns in the urban fabric?

5. "What are the synergies between waste man-
agement facilities, co-housing, and zero-energy
buildings?”

The Productive City Productive Frictions

(Nowvy,2022)

Position

(Kockelkorn & Schindler, 2

Cooperative Zero-Energy
Co-Housing Buildings
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Research Report | Outcomes for Urban Design

1. How does industrial activity create public space?

De Boompjes

The Boompjes, Painting by August Willem Van Voorden

WATERSTAD

The separation between Landstad and Waterstad in the M4H area.

The Boompjes, Painting by Carl Edward Ahrendts (1822-1898)
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Research Report | Outcomes for Urban Design

el . _——

INDUSTRIAL AREA

COMMERCIAL AREA

A BB B EEEE

RESIDENTIAL AREA

Building Proportions Around the Merwe-Vierhavens Area

Volumetric Study, Group Work
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Research Report | Outcomes for Urban Design

Design Principles

Hybrid Building Block

The building block should be able to fit
industrial facilities while also allowing
through-block access for pedestrians.

Hybrid Infrastructure

The urban design should facilitate
the vehicular movement for pro-
duction logistics and the move-
ment of people who live in the area.
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Anthropometric design

The building blocks on the urban plot
should relate to human proportions.
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Research Report | Outcomes for Dwellings

2. How does affordability resonate with practices of sharing and

practices of thermal comfort?

3. What are the limits and social potentials of practices of shar-

ing and thermal comfort?

Geneva

Zero-energy Cooperative Co-housing
2016-2017

atba SA

Cooperative Equilibre

Holunderhof

Zurich

Cooperative Housing

2016 -2018

Schneider Studer Primas, Architekten
GmbHNon-profit building cooperative
Rontgenhof Zurich (GBRZ)

San Riemo

Munich

Cooperative Co-housing

2017 -2020

Arge Summacumfemmer, Buro Ju-
liane Greb

Cooperative Grossstadt eG
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Research Report | Outcomes for Dwellings
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Shared Spaces, Fifth Floor - San Riemo /Munich

G

Adaptability + Variety

. Structural elements

B ‘staircase room’

B Collective Spaces

O N O

Structural Grid - San Riemo /Munich @
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Research Report | Outcomes for Dwellings

Solo Dweller

Low-income Family

Research Report | AR3AD100 Advanced Housing Design (2022/23 Q4)

Arrow, direction y: Access within the unit

Arrow, direction z: \Vertical access (via the building core)



Research Report | Outcomes for Dwellings

Low-income Family

Thermally comfortable
Thermally uncomfortable

Solo Dweller

SOURCE OF
HEAT: Kitchen
N SOURCE OF
HEAT: Hot
B/ Water Botile

SOURCE OF
HEAT: Tea
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Research Report | Outcomes for Dwellings

Design Principles

FACILITATING SOCIAL INTERACTIONS

Energy Production

The building design should in-
clude systems that can generate en-
ergy from renewable resources.

Ii | | L
Reduction of Energy Demand Co-living

The building design should include archi-
tectural solutions and technical  instal-
lations that reduce the energy demand.

The building should include com-
munal  spaces  that  reduce the
amount of square meters per person.

"4

Variety

The building should provide the users with a
variety of communal spaces and apartment

Adaptability

typologies in order to meet their demands. over time.

The building design should be adaptable in ored-
er to meet the changing demands of the users
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Research Report | Outcomes for Production Spaces

4. What is the role of waste management sys- Waste and Public Space

tems in the urban fabric? | |
Fducation ey Better waste behavior

5. "What are the synergies between waste man-

agement faclilities, co-housing, and zero-enerqy

buildings?’

Trust in Government

Availability of Waste Management Systems
) S / Interviews - Solo Dweller
Interviews - Low-income Family

| GENERAL WASTEJ
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Waste generation: lowest
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Research Report | Outcomes for Production Spaces

Synergy with Co-housing

COMPOST

WATERING

SURPLUS WATER
MIXED WITH PUBLIC
NETWORK

Collective Waste Management
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Research Report | Outcomes for Production Spaces
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Research Report | AR3AD100 Advanced Housing Design (2022/23 Q4)

Waste as a Valuable Resource: Energy



CREATE SYNERGIES

Research Report | Outcomes for Production Spaces

Findings

Collective Waste Management

The building design should facilitate a collec-
tive waste management among the inhabi-
tants.

Transparency

Waste management facilities should be visible to
inhabitants and the public in order to retain the
educational potential of the waste management
systems.
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Urban Design | Urban Masterplan

Urban Design | AR3AD100 Advanced Housing Design (2022/23 Q4)




Urban Design | Site Plan
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Urban Design | Site Plan

Access

Urban Design | AR3AD100 Advanced Housing Design (2022/23 Q4)
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Urban Design | Site Plan

Green Connections
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Building Concept | Design Strategy

Urban Context
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Building Concept | Design Strategy

Access On The Plinth

Building Concept | AR3AD100 Advanced Housing Design (2022/23 Q4)
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Building Concept | Design Strategy

Work

Building Concept | AR3AD100 Advanced Housing Design (2022/23 Q4)




Building Concept | Design Strategy

Vertical Access
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Building Concept | Design Strategy

Dwellings

Building Concept | AR3AD100 Advanced Housing Design (2022/23 Q4)




Building Concept | Design Strategy

The Timber Gallery
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Building Concept | Design Strategy

Horizontal Access - Open “Staircase Room’

Y
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Building Concept | Design Strategy

Horizontal Access - Open “Staircase Room”
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Building Concept | Design Strategy

Final Design

Building Concept | AR3AD100 Advanced Housing Design (2022/23 Q4)

=

L4

\........\

{ \\..i V-




32/ 84

Materiality - Connection to The Urban Context

Building Concept | Facade

Building Concept | AR3AD100 Advanced Housing Design (2022/23 Q4)

¥

> Ceramic Facade Tiles

..> Concrete

Scale 1:200



Building Concept | Facade

Materiality - Courtyard Facade

Vertical Dark
Wood Cladding

Glulam Column
and Beams

e TORRL..occ

33/ 84

(YD €2/2207) ubisa@ BuisnoH padueApy 00 LAVEYY | 1daauo) Buipjing



Final Design | Street
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Final Design | Waterfront

Final Design | AR3AD100 Advanced Housing Design (2022/23 Q4)




Building Design| Building Program

Program Bar

53%

5%
2%

|| Cooperative Housing

] work (Waste management facilities, workshops)

2 communal Spaces (Within the shared apartments)
Il Building Cores

|| Commercial

| Entrances (Bike park + Dwelling core access)

Family Block -
3 family apartments

Cluster Block -
3 shared clusters
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Building Design| Building Program

DWELLINGS

| FAMILY APARTMENT

COURTYARDS

Building Design | AR3AD100 Advanced Housing Design (2022/23 Q4)
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Building Design| Building Program

“Accidental”’ Awarnesses

|

COURTYARDS

Building Design | AR3AD100 Advanced Housing Design (2022/23 Q4)

TRUCK ACCESS

|
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Final Design | Courtyard
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Final Design | Courtyard
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Building Design| Building Program

Section
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Building Design| Building Program

Section
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Final Design | Work Tower - Timber Gallery Connection

Final Design | AR3AD100 Advanced Housing Design (2022/23 Q4)
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Adaptability
Building Technology | Structure

Structural Diagram
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Building Technology | Structure

Structural Diagram
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Building Technology | Structure

Shafts

Building Technology | AR3AD100 Advanced Housing Design (2022/23 Q4)
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Building Design| Waste Management

'FOOD WASTE *\ WASTE

\
RENTABLE
WORKSHOPS

| WASTE |
—\ | TRANSFORMERS

\\ S — —
/

|

P \ WASTE ARRIVAL LEVEL}
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Building Design | Waste Journey

INCOMING WASTE: INCOMING WASTE:
WASTE GENERATED WITHIN MERWE-VIERHAVENS
THE BUILDING One garbage truck => 13000kg of waste / day

COMPOST & LIQUID FERTILIZER

N

TESTED AND REUSED <——— Q;_\,_;;""/»‘ / i
7 Al D
) )
/ ="y o
/
ORGANIC WASTE
%10 of the total waste
BIOMAS

60m3, 1o be used for heating and
electricity

IN THE BUILDING:
MATERIAL SORTING AND
RECYCLABLE PROCESSING

(around 800 households)

oy

EXTERNAL RECYCLING

FACILITY

( 4
@ :D:.; T

<
[«
B
{
v

p>
D
—
A=,

NON RECYLABLE RECYLABLE
WASTE WASTE

OUTGOING WASTE
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Building Design | Waste - Sankey Diagram

Processing
and sepa-

ration of
household

Recyclable
waste

10,010 kg
External
recycling
center

10,010 kg

Organic waste

1,300 kg Upscaling
/= 650 kg
Non-recyclable Eggiﬁ”
260 k§ J
Recovery or transfer
- 650 kg
Bulky waste 650 kg
Food waste testing and recovery
- 250 kg
Other 650 kg Waste Transformers
[
1040 kg

Compost and
liquid fertilizer
875kg

Biogas
104 m3
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Building Design | Waste Management Facilities

Ground Floor
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Building Design | Waste Management Facilities

Ground Floor

Waste Transfer Station
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Co-working Spaces, Workshops

Food Transport

Market | Recovered Food, Products
Restaurant

Entrance Dwellings

Bike Parking

Bike Repair

Food Waste Testing and Recovery
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Building Design | Waste Management Facilities

Ground Floor
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Building Design | Waste Management Facilities

Ground Floor

Scale 1:200 @
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Building Design | Waste Management Facilities

Ground Floor
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Building Design | Waste Management Facilities

Ground Floor
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Building Design | Waste Management Facilities

Ground Floor
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Building Design | Floor Plan

First Floor
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Building Design | Floor Plan

Second Floor
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Building Design | Waste Management Facilities

Diagram - Waste Tower

Building Design | AR3AD100 Advanced Housing Design (2022/23 Q4)




Building Design | Waste Management Facilities

Diagram - Waste Tower
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Building Design | Access

OPEN “STAIRCASE
'ROOMS”

BUILDING CORES

TIMBER GALLERY
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Building Technology | Access

Safety Routes - Typical Floor Plan
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Building Technology | Access

Safety Routes - Typical Floor Plan
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Building Design | Dwellings

FAMILY APARTMENT
BLOCK

DWELLINGS

" SHARED APARTMENT

BLOCK |
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Building Design | Dwellings

Shared Apartment Block

Building Design | AR3AD100 Advanced Housing Design (2022/23 Q4)
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Building Design | Dwellings

Shared Apartment Block

~ 2 CLUSTER 1

Building Design | AR3AD100 Advanced Housing Design (2022/23 Q4)
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Building Design | Dwellings

Cluster 1

23 m2 per person excluding shared spaces

50m?2 per person including shared spaces
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Building Design | Dwellings

Cluster 1

Building Design | AR3AD100 Advanced Housing Design (2022/23 Q4)

1 Collective Multifunctional Room
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Building Design | Dwellings

Cluster 1

Building Design | AR3AD100 Advanced Housing Design (2022/23 Q4)
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Building Design | Dwellings

Cluster 2

15 m? per person excluding shared spaces

39m?2 per person including shared spaces

1 Collective Multifunctional Room

2 Shared Living Room

3 Technical Room
4 Shared Toilets
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Building Design | Dwellings

Cluster 2
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Building Design | Dwellings

Cluster 3

33 m2 per person excluding shared spaces

50m?2 per person including shared spaces

1 Collective Multifunctional Room

2 Shared Living Room

3 Technical Room
4 Shared Toilets
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Building Design | Dwellings

Cluster 3
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Building Design | Dwellings

Family Apartments

Building Design | AR3AD100 Advanced Housing Design (2022/23 Q4)
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Building Design | Dwellings
Family Apartments
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Building Technology | The Timber Gallery
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Building Technology | The Timber Gallery

Fragment

DETAIL 1
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Building Technology | The Timber Gallery

Detail 1
Concrete Paver on Pedestals
Waterproofing Layer
Wood Fibre Insulation
Vapor Barrier
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Final Design | Open “staircase room”

Final Design | AR3AD100 Advanced Housing Design (2022/23 Q4)
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Building Technology | The Timber Gallery

Detail 2

~ Floor Covering (40mm)
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Building Technology | The Timber Gallery

Detail 3

Floor Covering (20mm)
Anhydrite Screed

= (with floor heating) (50mm)
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Building Technology | Sustainability

Climate Diagram
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Energy Production
Energy Reduction

Greenery

1. Green roof

2. Greenery growth in the work tower with
the fertilizer and compost generated from
Heat Transformers

3. Greenery on the courtyard

Heating

4. PV panels

5. Heat Transformers: biogas generated
from food waste is transformed into heat
and electricity with a CHP (combined heat
and power) unit

6. Boiler

/. The timber gallery allows daylight in
winter and shades during summer

Ventilation

8. Heat recovery system

Water Management

9. Water collected on the roof, courtyard
and the timber gallery is stored in the
water tank.

10. The water stored in the water tank is
used toirrigate

11. Surplus water is mixed with public
network
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Final Design | Axonometric Mass

Final Design | AR3AD100 Advanced Housing Design (2022/23 Q4)

,/,
\®eRuneen

/@QQQQQQ@I

.. -

W
\

A A VeIV

Al Ay gy A AT Ly Ay
, v 2N e |

W/ / \. 4 \




84/ 84

THANK YOU!



