How will we live together?

rethinking the role of heritage as connection between humans and nature
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Presentation Arne Boenders Adapting 20th Century Heritage

Lidy Meijers Hielkje Zijlstra Frank Koopman



Societal challenges

01 Humans + Nature 02 Humans + Humans 03 Humans + Building






Relation natural and built environment

recources are exploited and
turned into unprocessable waste minimize negative environmental impact create positive impact for environment

Based on information from
own drawings



Literature research - systems theories

New stepped strategy

V“W

0. Analyse existing 1. Reduce demand 2. Recycle internally 3. Collect waste 4. Process waste 5. Re-use the 6. Supply demand /. Waste equals
situation effluent sustainably food

applied on neighborhood scale
| N )

Based on information from Van den Dobbelsteen, A. (2008). 655: Towards closed cycles - New strategy steps inspired by the Cradle to Cradle approach. Conference on Passive and Low Energy Architecture, Dublin, PLEA 2008 — 25th of October.
- own drawings



Literature research

own drawing

Based on information from



Urban metabolism - Archipelbuurt
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Energy

- hot tap water

Housing Café/Restaurant Housing Café/Restaurant
- Hot tap water - Hot tap water Appliances Appliances
Lighting Lighting
20.388 kWh Cooling (space)
8 889 kWh Space heating 51.537 kWh Space heating 2460 kWh Heating - Cooling (products) -
Hot tap water Heating
Cooking Hot tap water
Space cooling Space cooling 5777 m3 Cooking
105 kWh 10.099 kWh 1400 m?
3628x 5x 3628x 5x
Office Hotel Office Hotel
654kwh
Hot tap water Hot tap water Appliances Appliances
35.326 kWh Lighting Lighting
Cooling 28.795 kWh Cooling (space)
83.245 kWh Space heating 51.992 kWh Space heating Cooling (products)
Heating Heating
Hot tap water Hot tap water
Space cooling Space cooling 10.009 m? 8.570 m? Cooking
7687 kWh 10.188 kWh
250x 5x 250x 5x
Supermarket School Supermarket School
1224 kKkWh Hot tap water 415 kWh Hot tap water 51.308 kWh Appliances Appliances
’ Lighting Lighting
Cooling (space) 8.379 kWh Cooling
21.158 kWh Space heating 25.020 kWh Space heating Cooling (products) - -
Heating
Heating Hot tap water
Space cooling Space cooling 3 Hot tap water 3
1.515 kWh 166 kWh 4040 m 4489m
15x 4x 15x 4x
Leisure, Culture Leisure, Culture
Shop & Religion Shop & Religion
248 kWh Hot tap water - 378kWh Hot tap water Appliances Appliances
Lighting Lighting
22.316 kWh Cooling 18.051 kWh Cooling
23.372 kWh Space heating 55 734 kWh Space heating -
Heating Heating
Hot tap water Hot tap water
Space cooling Space cooling 3570 m? 5790 m3
1.674 kWh 4447 kWh :

18x

space heating

15x

space cooling

natural gas

18x

electricity

15x

- CO, from cooking and gasboiler



Energy

Wind 2.302.989 kWh 8.831.520 kWh

ffice 147192 m?
Sun 1.391.389 kWh Office m

Biomass 1.439.368 kWh

Supermarket 3.030 m?

769.620 kWh
401700 kWh Shop 4.017 m?
) Café/restaurant 1.699 m~’
101.940 kWh
Hotel 1./14 mr
143.976 kWh
33.516 kWh school 1197m? i
) Leisure Culture RelIﬁIOh 5109 m?
natu ral 270.777 KWh
resources source input process output

IPVipanelsion oSN 286.350 kWh
8.924.880 kWh
Natural gas 10.747.284 kWh
CUERSI 19 191,579 kWh 19.477.929 kWh Natural gas 7.882.877 m®

natural
resources

NEIGTEIRCEN
processing plant

source

7.882.877 m*

input

5.079.200 m?*

2.502.264 m®

60.600 m*

64.272 m®
28:883m?
42.850 m*
17.955m?®
86.853 m®

Office 147192 m?

Supermarket 3.030 m?

ShOE 4.017 m?
i 2

Café/restaurant 1.699 m- .

Hotel 1./14 m? = I 2
School 1.197 m? ARG
Leisure Culture Reliﬂion 5.109 m? $2-520+e€O3
process output



Housing

Shower & Bath 34.700 L
Wash clothes 9.500 L
Dish washing 3.700 L

Toilet 21.200 L
Drinking 800 L
Cooking 750 L
Other 2.850 L

3628x

Office

Toilet 93.440 L
Other 23.360 L

250x

Supermarket

Toilet 73.000 L
Other (Sink & Cleaning)
18250 L

15x

Shop

Toilet 73.000 L
Other (Sink & Cleaning)
18250 L

—
—
—

18x

Water - fresh, grey & black water

Café/Restaurant

Toilet 116.800 L
Cooking 15.100 L
Other (Sink & Cleaning)
14.100 L

5x

Rainwater

Hotel

Toilet 164.250 L
Cooking 5.590 L
Shower & bath 258480 L
Other (Sink & Cleaning)
119180 L

School

treatment

Dunea Water
Reinwaterkelders (storage)

Toilet 248.200 L
Other (Sink & Cleaning)

62050 L Dune lakes

Afgedamde
Maas

4x

Leisure, Culture
& Religion

Toilet 194.400 L
Other (Sink & Cleaning)
48.600 L

W ﬂ “ ]

15x

natural
resources source input

Supermarket 3.030 m?

Shop 4.017 m’
Café/restaurant 1.699 m”

Hotel 1./14 m?

School 1.197 m?

H<m =

Leisure Culture Reliﬁion 5109 m?
process

670.400.000 L

Rainwater
*arrow of scale*

output

Sewage treatment

Surface water
(river, etc.)

10



Nature

- ecological corridor - natura 2000

- swift nest

Biotic factors - flora & fauna

- house sparrow nest

- dwarf bat nest

- phat flying route

Archipelbuurt

. 'a (‘ P . <] i

- private - cemetry - canal

- collective - park = fauna route

11



Urban metabolism

Scheveringse

Bosses

Biotic factors

12298YTT
J91em Aaun

7000 #2087
207 Lo 19emuIey

Water

Archipelbuurt - Grey water

183.262.900 L

sW 0GT'26Y
abesn seb jeinyeN

UM 000°L8LT
abesn A}101309)3

Archipelbuurt - Natural gas usage

Archipelbuurt - Electricity usage
7.882.877 m3

19.191.579 kWh



Case study research - closing cycles

De Ceuvel - Metabolic ReGen village - Effekt Schoonschip - Metabolic

500 m? 490 m?
Green roof Green roof
hot water water heat
purified water Biogas 1.300 m? 2.000 m*
water facility
480 m?
struvite
215 kg Vertical flow
d bed fil PV cells
reed be ter energy bio-waste
electricity
100.000 kWh
yellow water
180 m* ) .
Electric car electricity . compost 2300 m?
Smart grid
spot water
compost
brown water energy household inorganic waste grey water
purified water 75 m? waste 80.0000 kg 4470 m3
purified
t
1000 m? 2600 m? yellow * e
electricity rainwater ) water
. 3 .
PV cells masaads —— Anaerobic grey water res: SOl.dler 500 Vertical flow
digester ‘ flies reed bed filter
kitchen wagje grey water truvit
grey water 280 m’ 15 m3 biogas 42.000 kg vegetables & fruit brown water ;Ig\sge
i 3.000 m? fertilizer 3.000 kg mushrooms 190 m?
organic waste 10.000 kg fish
3
L vegetables & o coubm
Kitch fruit ‘ A bi
i Itchen naeropic
compost digester irrigatifpn fish flies goat's milk digester
450 L
o . kitchen waste ;
biogas
fertilizer Tg‘ﬂq‘i [z 15 ms PR
inorganic waste
80.0000 kg 8 m’ 30x 1ms 8 m’
. . 3 .
Biogass vegetables & < Chickens Kitchen 1100[n Biogass
storage fruit eggs - digester storage
7.500
14.000 kg vegetables & fruit clean water fertilizer
2.000 kg mushrooms
3.000 kg fish
10x
Beehives <
honey -
27.000 kWh 250 kg 37.000 kWh

Based on information from Metabolic (2013). Cleantech Playground a cleantech utility in Amsterdam North. ISBN: 978 - 90 - 5059 - 501 - 8. & Effekt (2016). Regen Villages. Retrieved on 12.01.2022 from https://www.effekt.dk/regenvillages
- own drawings



Transformation framework - urban metabolism

production

Eenheidsbureau

Schevernngse

Bosjes

L T T T T TLT]

| T T TLTLT]T]
| TN T TR T T]T]
TN TLTLTLTLT]
[ TR T T DL T]LT]
I TA T TP T TLD]
| TP T T TLTLT]
I TI0TIITU0T7L]
N T T T T T T
| TLTLTLTLTLL]

| TLTITL T TT T

I AT TLTLTLT]
| TR TITLTLTLT]
| TN TI TR TLTLL]
/A /4 4 A ] A

A/
L L L)
/e
W LI LTN T T TJ L))
/e
/e
/e
/i
/e
L TJ TP TP T T T7)
/ey
/e
I T UTIT I TIL]
L LTI T
L I TN
/e

Cold storage

Peace palace gardens
Scheveningse bosjes

Couperusduin

Plein 1813
Burg. de Monchypark

|
|
|
|
| o)
= o
| e ©
-
| 2 o 2 1
e.w 2]
c
s 0
| O |
| |
| |
> & 1
_ g g
_ = 2 2
_ g L b
L % ©
| E 9
T
|
|

Archipelbuurt - Electricity usage

19.191.579 kWh

Archipelbuurt - Electricity usage

19.191.579 kWh

Archipelbuurt - Heat demand

63.586.525 kWh

Archipelbuurt - Heat demand

63.586.525 kWh

Archipelbuurt - Cold demand

2.524.351 kWh

Archipelbuurt - Cold demand

2.524.351 kWh

14



energy

photovoltaic-thermal (PVT) panels 4800 m?

combined heat-power plant (CHP) 100 m?

heat exchanger roof 200 m?

seasonal heat & cold storage 2000 m?

Program - humans + nature

water

water treatment indoor 2500 m?

water treatment outdoor 1250 m?

water storage 1000 m?

natural water for biodiversity 2000 m?

flora & fauna

urban farming 4000 m?

habitat for fauna 400 m?
digester 100 m?

organic waste chutes 100 m?

15



Design starting points

Contribute to closing Connect to surrounding Create awareness,
the water, energy, and blue/green structures appreciation, and provide
material cycles for the education on relation with
building as well as the nature

neighborhood
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Urban context - existing situation
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Social public functions - healthy living

-
oW

A

S 2\

A UANY

® café

@® restaurant

® speciality shop

@ supermarket

® pharmacy

@ health care facility

19



Social public functions - healthy living

health care & sports work & leisure & education food & drinks

supermarket 400 m?

health care centre 800 m? workspaces 800 m?

restaurant 400 m?

child daycare 400 m?

_ R T

indoor sport facilities 300 m?
entertainment spaces 800 m? terrace 800 m?

education spaces 400 m?

outdoor sport facilities 2400 m?

20



Target groups

student housing starters housing

0-15 l 15-25 l 25-45 l 45-65 l 65+

current demography Archipelbuurt societal need

prevent loneliness

growing within the building

students starters family elderly




Housing types - diversity

bedroom apartments

co-housing

)
QN
oV
&
o
N
©
=)
rer)
(7))

5 apartment houses 200 m? (15x)
6 apartment houses 250 m? (3x)

2 (10x)

3 apartment houses 1

4 apartment houses 150 m? (10x)

1-bedroom 55 m? (45x)

work-living apartment

2-bedroom 75 m? (20x)

work-living apartment 160 m? (12x)

3-bedroom 85 m? (15x)

22



Design starting points

Stimulate social
interaction and cohesian
of inhabitants and
neighborhood to prevent
loneliness

Stimulate healthy living

Create a building suited
for a wide mix of target
groups, allowing growth
within the building
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Transforming built environment - adapting 20th century heritage

Haarlem - Koudenhorn
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Eenheidsbureau - 1he Hague

20
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Inner city scale

Spatial Building Typology - Heritage research

Spatial Building Typology

Vacant Heritage: Police Real Estate | The Netherlands

M54 AR3IAH105 - Fall 2021-2022
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urban block scale building object scale

building envelope scale
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Cultural value assessment

ey,

1981 building

1959 building



Cultural value assessment
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Cultural value assessment
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Bl high value - should be
preserved as much as possible

Transformation framework - cultural values

medium value - carefull B 0w value - opportunities for
changes are possible change




Design starting points

Respect high value Utilize characteristics
elements, allowing and potential of existing
change in low value building for placement of

elements program
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Relation between transformation frameworks - guiding the design

urban metabolism analysis heritage value assessment

close cycles preserve elements

Mmaintain relationship

1
Improve relationship| '
i L ;|

34



Design goals

Contribute to closing Connect to surrounding Create awareness,
the water, energy, and blue/green structures appreciation, and provide
material cycles for the education on relation with
building as well as the nature

neighborhood

Stimulate social Stimulate healthy living Create a building suited
interaction and cohesian for a wide mix of target
of inhabitants and groups, allowing growth
neighborhood to prevent within the building
loneliness

Respect high value Utilize characteristics
elements, allowing and potential of existing
change in low value building for placement of

elements program



1900 - previous situation

30



1959 - police building

5/



1981 - extension of police building

38



design proposal - opening of urban block

39



design proposal - connection with green + blue structures

40



design proposal - ground floor with public functions for healthy living

41



design proposal



design proposal - variety of housing types

43



design proposal - living machine as beating heart

44



Transformed Eenheidsbureau



Transformed Eenheidsbureau

f
" g
” f
P A
j L
y i
i .
LN y 1
g
oo
(T |
g
by i i



Transformed Eenheidsbureau - how will we live together?
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bringing people and cycles together

49



Urban context




hborhood

19

INn the nei

1oN 1IN

Urban context - connect
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Social cycle - social & education

52



Water square
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bringing exterior and interior together

54
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terior
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Green wall element
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together

INterior

d

ior an
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INnging ex

NS

Collective spaces
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Stair
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bringing living and comfort together

= Bedroom apartments
" 5.950 m?

: 100 apartments

= 225 inhabitants

" Co-housing

« 6.700 M2

= 164 apartments (38 houses)
" 280 inhabitants

= Work-living apartments
" 1.920 m?

: 12 apartments

= 48 inhabitants

60



Homes
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Flexible bedroom appartment
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Homes
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Co-housing
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= Bedroom apartments
" 5,950 m?

: 100 apartments

= 225 inhabitants

Work-living apartments
1.920 m?

12 apartments

48 inhabitants

Living

" Co-housing

« 6.700 m?

= 164 apartments (38 houses)
" 280 inhabitants



Homes - renovation strategy to create comfort

I
e —

60



Homes - renovation strategy to create comfort

s

e

A
/ )
Y
Q,.‘ SRy
§ m,‘,,_ \

_M
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Oentrance

loggia

Otypcal wall
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typical wall

Homes - renovation strategy to create comfort

4 &
&y o 7 Wall build up
10 mm Wall finish
o 1mm  Vapor barrier
— 10 mm OSB
335 mm Cellulose insulation
10 mm OSB
o N\ \ . 1T mm Rain barrier
— “ e N 35 mm Natural stone
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Floor build up

10 mm
25 mm
30 mm
20 mm
265 mm
100 mm
25 mm

Floor finish

Fermacell

Rigid insulation with floor heating
Rigid insulation

Concrete cast in place

Cellulose insulation

\
\
Fermacell \
\
|

68



Homes - renovation strategy to create comfort
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Homes - renovation strategy to create comfort

Gallery

60mm  Balustrade

10 mm Timber planks

150 mm Secundairy timber beam
250 mm Laminated timber beam
250 mm Laminated timber column
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Homes - from police office to homes
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bringing technology and ecology together
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Systems

1a. insulation, sunshading, green roof 3. collection of waste water, waste chutes in cores, 6. pvt panels on roof & CHP
1b. storage of water, heat/cold, electricity 4. treatment of water with living machine /. organic waste into fertilizer
2. heat cascade from cooling, heat from living machine 5. water & energy reused in building & neighborhood




Systems
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Thermal cycle - energy

@ produced (7] used
@ () =250.000 kWh

Apartments

14.000 m2

DHW: 355.875 kWh .
Heat: 1.120.000 kWh =
" Cold: 114.000 kWh  *

2 000000

digester

O
. Combined Heat & Power .
" plant -
. heat (80°C)
= 962.000 kWh
nees " Neighborhood 8
. demand: .0
= DHW: 8.784.000 kWh . O
" Heat: 54.802.000 kWh = [J
e e e e pe® Co\d: 2.524.000 kWh  * 8
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" Public functions
" 2.530 m?
- DHW: 7.000 kWh
" Heat: 150.000 kWh ,
. Cold: 35.000 kWh

........... pp
. PVT panels ([
- 4800 m2 .08
- heat (40°C) [ 1
- 2448000 kwh . @@
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produced used

= 250.000 kWh

Electrical cycle

" Apartments
- 14.000 m?
" EL: 382.000 kWh

. Combined Heat & Power .
" plant -
i electricity

= 787.100 kWh

Neighborhood

1000 m?
electricity
153.000 kWh

PVT panels
4800 m?

electricity
912.000 kWh

* Public functions
- 2.530 m2
. EL.: 202400 kWh

" electricity: 19.191.579 kWh.



Material cycle - material

Typical demolishment floorplan

=

- Construction removal

- Construction removal -

. Construction removal - " Concrete hollow-core slabs . L] [

« Timber interior walls

. Window frames

: Construction removal
- Metal stud walls

" Construction removal -
. Ventilation equipment

* Plumbing equipment
v " Heating equipment

= Neighborhood / City
> ’ " future construction sites
recycling manufacturer
material harvesters
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Biotic cycle - biotic

" Helophyte filter
» Filtration & rain
. Water buffer

Green roof
Plants & insects

e

digester
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>

Water cycle - water

" Sewage )
- Grey: 10.704.000 L -
. Black: 5.721.000 L

digester

- Living machine

" Neighborhood

. black: 124.000.000 L

. grey: 183.000.000 L <
= fresh: 307.000.000 L

< - Filtration: 307.000.000 L ;

Rainwater

4.800.000 L

/9



Systems - bringing technology and ecology together

4800 m?

TBD
heat (40°C)

2.448.000

kWh
ﬁ
electricity heat (40°C)
912.000 kWh 962.000 kWh

6000 m?

TBD 14.000 m?

electricity Elect.: 382.000 kWh Elect.: 202400 kWh rain water
787.100 kWh DHW: 355.875 kWh DHW: 7.000 kWh 4.800.000 L
Heat: 1.120.000 kWh Heat: 150.000 kWh
TBD Cold: 114.000 kWh Cold: 35.000 kWh
Batteries
black water organic waste
5.721.000 L trash water TBD kg
CH, 16.425.000 L
176.670 m? irrigation

TBD m? 4800 m’

filtered
water
524545000 L

Digester

sludge
140.580 kg

black water fresh water

grey water 124.000.000 L | 307.000.000 L

10.704.000 L

838.000 m?

rain water
201.120.000 L

grey water
183.000.000 L

organic waste

water 226.380 kg

323.425.000 L

settled solids
400 m?®

water
323425.000 L




Systems
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Systems - living machine

82



Systems - living machine
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Systems - living machine
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Systems - living machine
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Systems - living machine
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Systems - living machine

Schuico Aluminium CMC 50 glazed roof system

Roof build up
Heat exchanger
Steel truss 150 mm
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How will we live together? - rethinking our relationships

01 Humans + Nature

closing cycles
connect to green blue structure
creating awareness

02 Humans + Humans

soclal interaction
healthy living
growing within building

03 Humans + Building

iImproving the values of building
positive impact on surroundings
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Humans + Nature - closing of cycles & creation of awareness

Ly

7

7
7
\ 7

Energy cycle - to be closed on larger district scale to create a better balance Biotic cycle - important to take into account on every scale from the smaller
between production and usage building scale to the neighborhood scale to the district scale

A

>

A
7

e

\ e

Material cycle - construction material cycle to be closed on larger national scale Water cycle - to be closed on neighborhood scale to create awareness, improve
household material cycle to be closed on neighborhood scale buffer capacity, and decrease pressure on national water infrastructure
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02 Humans + Humans

Balance between public, collective, and private spaces in relation with nature,

stimulating social interaction and healthy living,
while allowing personal growth within the building




03 Humans + Buildings - enhance existing values & creation of new values

Previous heritage values plan

S

Bl high value - should be medium value - carefull B 0w value - opportunities for
preserved as much as possible changes are possible change
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How will we live together?

a strateqgy to transform vacant heritage into cyclifiers, buildings that have a positive impact on their environment
by creating a way of living together in balance with nature, humans, and buildings
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