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iIntroducing the problem

@

_ o water energy - AL
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sustainable urban delta
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iIntroducing the problem

Rijnmond region: - delta programme
- economic importance
- sustainability programme
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research question

How to spatially integrate flood adaptation and
renewable energy systems with urban develop-
ment to design a sustainable urban delta?

What sustainability approaches can be found in water manage-
ment, energy management and urban development?

Are there possibilities to combine the disciplines of energy management
and water management when implementing spatial development?

Can the possible combination be applied in a vision of the urban delta of
the Rijnmond-Drechtsteden region?

What is the potential of implementing this combination in a strategy for
the city ports of Rotterdam?

How to translate the results spatially?
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project aim

develop an integrated approach of 3 disciplines
- water management
- energy management
- urban planning and design

find solutions for the effects of climate change and the
energy transition that threaten the Rijnmond region in energy
the twenty-first century management management

A spatial implementation of environmentally friendly and
adaptive solutions

- examplary for what the changes will look like

- test of feasibility of regional strategy
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methodology
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theoretical .
spatial
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k TTTTTTTT

______________________________________________________________

Layer method: result matrix

| - horizontal: products per discipline
Il - vertical: integrated design products
per level of scale.
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methods:

- design by research & re-
search by design

techniques:

- literature & reports
- interviews
- drawing



approach

forecasting

backtracking

future

\ ' sustainable future
. baCkcasting (source:Van den Dobbelsteen, 2006)
forecasting » future scenarios for project area
towards 2100
backtracking » historic development energy-, wa-
ter management, urban develop-
ment
backcasting » integrated strategy of energy- and

water management into urban de-
sign and strategy towards 2100
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research & analysis




research

- theoretical
- technical/functional analysis

- spatial analysis
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YEAR:

ENERGY:

Pasqualetti (2012)

WATER:

Van der Ham (2002)

Hooimeijer (2011)
Dutch perspective

Brown (2008)
Australian persp.

PORT CITY DEVE

T |

Meyer (1996)

(image by author)

1300 AD 1400 AD 1500 AD

theoretical framework

backtracking

2000 AD  // future ->

energy of organic economy

|energy of electric\gconomy

local resources

back to sustainable balance

p
man power

drained city

waterways city

energy of sustainable

plan with water

acc. flower power

back to small scale
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water cyclg city

strial port
t to city

water sensitive city

mosaic of functions

distribution port and
network city
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theoretical framework

New Stepped Strategy: Il
E 1.Reduce the demand J@F e
2. Reuse waste streams | = —— S
3.A. Use renewable energy sources I =
B. ‘Ensure that waste can be used as food’ -
(source: Van den Dobbelsteen and Tillie, 2011, p.6) i """"""""""" .
T T agriculture
Source: Van den Dobbelste:ﬂn., 2010
Delta Programme: oo
W 4 future scenarios |
-> ‘Full’ most likely |
(source: Delta Committee, 2008)

v
socio-economic
shrinkage

(source: Delta Committee, 2012)
- C|ty AppS, (Waterstudio, 2012)
Blue ReVOIUtion (Deltasync, 2012)
improve overal fitness (roggema, 2005)

‘Power to the people’ itin, 2011)
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analysis

reports by Deltares and CE Delft show:
Implementations considering thermal energy from water

are most feasible;
FOCUS ON THERMAL ENERGY

also most interesting for urban design & planning

PJ / year tidal flux ) difference total
fr?:g{;iltt river flux | or diffe- | waves ;quanc hetat/cold geothler- in tempe- | energy
gradient | | .o | | biomass storage mal rature yield
total potential . z f j

technically
collectable

societally

collectable

Source: Deltares (2008) centralized vs decentralized
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analysis

at network (p

ned®  .a 2
"' potential hetwork

dtlek N
Ll : p ¢

_____ ..-'g?& S ___“.‘:::;-_.__“.L e ""

district heating vision of mun. of Rdam |
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thermal networks

sustainable alternatives heat network
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analysis

REAP - Rotterdam Energy Approach & Planning:
- reduce demand

- exchange, reuse energy

- use sustainable sources

different local energy distribution systems

cascading

+ Individual servicing; adaptive

+ central distribution point

+ optional connection to heat source
+ also distribution of cold

individual

&t @ self support
- extensive pipeline network

exchanging

cascading machine

(source: Tillie et al., 2010)

15



analysis

thermal energy from surface water: heat difference

HEAT/COLD STORAGE IN AQUIFER

jan

dec

near surface water: reduce storage volume
o5 jan Ifeb Im_arlapr lmeiljun Ijul Iauglseplokt Inov'decl

20 ! | ,//A\\\

15 | / N

10 //

/,
|

0

temperatuur (°C)

FSI < storage footprint
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analysis

biomass
geothermal
(| cascading machine =~~~ \I
| >_ | 90°C: old buildings, hospi-
- e— e o
I
| . @50°C: offices, contempo-
| D! rary buildings
| ) H . ,30°C: buildings with high
| |t energy efficiency
| G | © ey
I
L ‘* __________ )
. 8°C: direct cold supply to meet
large demands in vicinity
ca 25°C cas’ - decentralized local network
heat exchange cold exchange - Cascading energy
station L station . . .
T - central distribution
1 . . . .
! - adaptive distribution system
____!___ - source: surface water & external
heat stotage ca 20°C ca 12°C \:: ca8°C  coldstorage high temperature supply

CICLESIN - reducing storage space
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analysis

e o et ke e

(source: Meyer, 2010)



analysis

urban water strategles

S E—

[Em—

_-4 “ L=t \ \\\ \\,Ek'.‘\ ™ 5e ii.:;:'i:
Clty VISIOn 2030: Waterplanz- - 53 un.ofRotterdam,ZOllz;m
- build in existing urban area - attractive city, watercity
- public space and water assignment as acce- - higher water levels: strengthen defenses
lerator of spatial developments - traditional solutions insufficient to make at-
- combine the approach of environment and tractive city and solve waterproblems
spatial development in a creative way - South of R'dam: more radical approach nee-
- put cultural heritage and architecture forward ded
as a force of development - collaboration municipality, waterboard, wa-

ter specialists, urbanists
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design products




design products

overview

REGION MUNICIPALITY DISTRICT NEIGHBOURHOOD DETAILS NEIGHBOURHOOD

Rijnmond-Drechtsteden City ports Waalhaven Pier part of pier

Bab<

SUSTAINABLE ENERGY
MANAGEMENT

=
=

SUSTAINABLE WATER

MANAGEMENT .

URBAN DEVELOPMENT ’ ’ ‘ ‘ @
COMBINED

PRODUCT

STRATEGY VISION MASTERPLAN URBAN DESIGN VISUALIZATION

- results of the research translated to a regional vision and strategy
- combining the plans for energy, water and development into integrated spatial solu-
tions
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Rijnmond region

inte__qrated strateav

legend
i | thermal solutions
(decentralized)
ional electric solutions

centralized)
G, Eiﬂhm agriculture
A, floating programme

bu inundation area

vmmal economic engine :
# D slrmgﬂ'ﬂnedtikainﬁaﬂ'rx

sysie
AL\
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VISion

city ports

-t
f—

i ———
- R

)

o~

legend

/

/ ' O ) / - 2
0 ot "
.ﬁ. 0 . 4g. 5 U /‘,“““
oo ! /

/ / / dense urban development along river

= transport artory on land
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legend

D exchange machine
—-e branches with specific temperature
individual system

(¢]
= collecting warm water
mmmp. collecting cool water

transport pipe of district heat

network

connect to areas away from water
= ==possible high temp. back-up

biomass incinerator; high teperature

supplier

surface of geothermal

doublet[1x2km]; high temperature
=3 existing: Port City

0 500m ®
N
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Waalhaven
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Waalhaven

legend

HHI delta dike
pier structure enables access via water

—> main safe retreat routes
elevated area for safe retreat
-3~ floating programme
[ shipping goods
enable experiencing surface water
w stimulate water vegetation (quality)

N
]
|
H
u
'== drain precipitation . \ (‘

u =

§

\g

Ny . A
e buffer capacity for precipitation
77777 height of ground level of quays, —

l. . . . . . . I elevated areas and delta dike
water depth of basins
14m 1
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Waalhaven

legend

dense urban development
urban development
dense light-industrial development
light-industrial development

green

light industry in urban area

zone with original port character

dense aquatic development
«%' aquatic development

E®a] study area redeveloped oil rig
N connect urban areas
=, connect green structure
=4 new slow traffic connection
= main road

— small road

—=— tram line

« o waterbus connection

«+« shipping/boating routes

1+ 11 slow traffic waterfront route

« {M metro line
attractive cluster of functions

w
; (Y
N
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masterplan

Waalhaven

legend

dense urban development
urban development

remained existing buildings
elevated public space; escape route
green

elevated path

study area for future aquatic
development

study elevated path for future
development

floating programme

port activity

accessible waterfronts

SOHEP §II0INI

aquatic vegetation

,.a
“a

area with warm and cold ATES

& cascading machine

main road N
small road N
—— tram line

e « waterbus connection
- shipping/boating routes

) : o,
+ 11 slow traffic waterfront route [ ] [
. metro line -~ -
sf{ attractive cluster of functions . . |
N N—
0 500m ® I "
N |
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Pier 1

energy

legend

cascading machine

cold exchange station
heat exchange station
demand high temperature =~ o

demand low and middle
temperature
cold demand

elevated escape route.

cold supply

heat supply
external hot water supply
autonomous smail

floating programme I
generate energy from roof

St |

o istudy area for ATES wells
) \\\\\1 /

0 100 m @
N
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Pier 1

water

legend

wet/dry proof preserved

buildings

—

[~ area susceptive to flood

[ elevated safe area

=mm e€levated escape route
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Pler 1

Iegenﬁ

I green

B road
e sidewalk

I renovated warehouses

[ ] open waterfront
elevated safe area
elevated escape route
zone floating progra
waterfront routing
overflow dam
urban environment
industrious area
overflow dam

transfer to elevated leve
accessible water
=~ delta dike
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urban development
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Pler 1

green
E= road

sidewalk

area
overflow dam

transfer to elevated levef

ac ble w

r

2100
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phasing
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2030

4% Y IMDO

CV g almere.n B ; s
\ T almere.nu 3 prinzessinneng
Ty o / /
. ~—_ | )
I I I = Ny

\ 2 1 O O temp. student housing (s.n.)
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urban design

B road .
sidewalk

W crane tracks
[ renovated warehouses

- newly built, flood proof

[ ] open waterfront

|:| elevated safe area

== floating public space; jetty
}%ﬁt recreational path on/water
’5:\] zone floating expansion
— — waterfront routing y

// overflow dam

structure stands out

|| accessible water
= = delta dike
l marina

0 100 m ®
N

(source: by author)

.
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Pler

design principles

striking installations I

urban character %

industrial character

water levels

overflow dam

elevated escape route
cascading machine
thermal exchange station
cold transport

heat transport

ot |mm|® ww-

external heat supply
ATES
suitable for small boats

i~
-
)
q

i
[
.

suitable for larger vessels

escape to safe ground

CEER

accessible water

2 4

deep

(source: by author)

(source: by author)
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Pier 1

energy system during seasons

(source: by author)
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25

20

15

10

jan feb mar apr mei jun jul aug sep okt nov dec

0
bron laden met bron laden met
koud Maaswater warm Maaswater

(source: de Ingenieur, 2007))
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Pier 1

calculations spatial impact heat demand

L |
(source: by author) (source: by author)

total programme: 151385 m2 with reduction calculations, programme re-
total area: 184500 m2 quires an area of 177 x 177 m
FSI = 0.81 to store the heat demand

heat demand: 20,2 GWh/yr
cold demand: 13.9 GWh/yr
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Pier 1

zoning

promenadel r o a d
|

|

| | IfI ¢ |
road:openpublicspacelcrane| oating

|

jtrack)programme |

|

|
f

h anmneIl
| P

| |

(source: by author)

built up zone:
- systematic
- variable

- match level 1 with ground level

(source: by author)
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Visualization

[Figure VS10]: irecreation 4t Islands Brugge, Copenhagen (source: Eva Fabricius) )

— — — ] — a2
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Visualization

delta dike
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ISUalization

V

markets/events
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conclusions

® sustainable solutions can be found in backtracking to equilibriums in the past
and interprete them in a modern age

@ Thermal energy is suitable source to explore in urban delta redevelopment, es-
pecially when implementing more local networks and bottom-up strategies

e City port structure is very suitable for integrating three disciplines spatially
- pier structure
- industrial outer dike area
- vicinity of accessible waters with thermal quality

@ An elevated backbone forms the umbilical cord for sustainable development. It
also benefits a gradual transition

® The design can be thermally supplied with surface water and ATES, calculati-
ons difficult; focus spatial solutions

@ The integration of these three disciplines backtracks to sustainable history; de-
sign and strategy show a new way of adaptive green development
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