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Innovative solutions start with understanding the
system
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Bobbink TU Delft/RCP
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Water in Rotterdam
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Singelplan as an example ?




What about precipitation and water in the city

1.Water: Precipitation, storage capacity per district

Quality of life data per district

The data and’mapping made us combine water solutions and sacial,
economic! spatiarl issuesr

4 -
TU Delft -Y‘@‘, Sfimeen!e Rotterdam

daontwikkeling
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Watersquare finished in nov 2012
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Watersquare finished in nov 2012
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enlte gebruiken als tribune

sz Water Square now

Veelvuldig gebruik bassin #2 voor
samenkomst van mensen

\'n'x'\‘x\”'"dlll"““ 'li'ii'ii e » o

y - i} = = - i - ) I
Delft University of Technology URBANISTEN



Protection and moving in: A dike, with shops
below and a roof garden to link the waterfront
very active neighborhood involvement

DAKPARK Snrt i ot 8 he

Rotterdam - -




Why not have this
approach for
Energy?

Delft University of Technology



Energy costs rental homes the Netherlands

O electra

€ 300 Jgas
O netto huur

€ 200

€100

Jaren '60 niet  Jaren '60 gemod /  Jaren 70 niet Jaren '80-'90 Ma 1988 / hoge
geiscleerd geisoleerd geiscleerd / isolatie bouw isolatie-
doorzon gisen

i. Straathof senternovem, 2008

'i"U Delft Nico Tillie — Green Building Festival, Toronto 2" of October 2014
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Energy costs home owners

|l Energie

' |l Hypotheek

mortgage

2000 2004 2006 2008

i. Straathof senternovem, 2008

]
TUDelft
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High energy use, low income, energy
too expensive

solutions

ERGIEGEBRUIK




Since 2005-2007 Energy and Climate
Initiatives Worldwide

CO2 reduction and renewable energy supply

From list of solutions to a spatial inclusive strategy for Energy transition and
improving Quality of life

Residential & Transport Behaviour Innovation Industry
services & food

eCarbon captivity

edeals with epublic «All public einnovationfund storage
corporations transport, vehicles co2

e cycling eKnowledge eDeals with
APl gl I cluster of new companies to
eCompulsory use -Rzr;\:\;vable -AII_ public techniques filter
of district heating gy buildings co2

Parkingfees free *Research *Biofuel

conrjectic_)l_ws wit «CO2 to
e vehicles and eCampagne universities to
ships implement

eFiscal incentives

e[ ocal laws greenhouses

eIncentives eQuai electricity

.... to a vision ...from there, a tailormade plan for our specific situations, neigborhoods!

]
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Challenge still about how to scale up

...to low carbon neighborhoods, districts, citie
regions




Solar Decathlon 2014:

Scaling up in number: decarbon existing
housing stock: 1.5 million in NL alone
much more all over Europe

'i"U Delft Nico Tillie — Green Building Festival, Toronto 2" of October 2014
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Relevant theme: energetic refurbishment

FACTS...

sl ) ] ' T E R L % w‘ TUDelft




Préet-a-Loger

Nico Tillie — Green Building Festival, Toronto 2" of October 2014
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What it looks like




Scaling up In
Approach: energy
as a layer

In urban planning!

'i"u Delft Nico Tillie — Green Building Festival, Toronto 2" of October 2014
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From 'Trias energetica’ to new stepped strategy

reduce the demand

avoid energy
demand by

architectural
measures

building

reduce the demand

avoid energy
demand by

architectural
measures

building

]
TUDelft

Delft University of Technology

generate sustainably

generate
renewable
energy
on the building
level

utilise waste flows

re-use
waste flows
on the building
scale

provide clean & efficiently

generate energy
clean and efficiently
with fossil
resources on the
building scale

generate sustainably

generate
renewable
energy
on the building
scale

nerate ener

Prof. Andy Van den Dobbelsteen TU Delft



1. reduction of demand

. Gamsanis Rotisrden
soft Intemnet Explarer provided by Gemeente

2 Hel

-] @Ganan

i) dS+V Thema's
@ Inkomens per buurt R

P
D
el
C
0O
(o
©)
>
O
®)
—t
D
)
(o
'
wn

mllE} abonneren...

& (¢ Local intranet

s | & [ 21 [ W 5 B @] sa0] @8] me] sar] GYOHA 12
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Types of result — savings potential maps are easier to
read than 10 excell sheets

S\ Duurzaamheidsprofiel 1J - bronkaarten
\\"»., \ Pt e \.\N_,)"u ‘.

'DuurzaaxnhggQSprofiel lJsselmonde - bronkaarten

Woningen naar besparingspotentie (MAjaar)

o b.v. modeldata Agentschap.nl

]
TUDelft

Delft University of Technology




2. Exchange waste flows

District heating networks

—d ” ']:! “'W | s e ' 4 HAAGLANDEN
® AWz ! 3
m Potential from industries 2000 MW = ’/}/‘
1.000.000 households J-f %

;;;;;

B In dense citie 66% redugtlon |n CO2

(same as passive hausé) 2\ T /"""v/

6 ROTTERDAMSE REGIO

3
p

1 ROTTERDAM

\ 2 i T

3 TINTE- VIERPOLDE

# '. "0‘,1—“ o “‘n\ — _-‘_ﬁ_,..-:.‘" =
2 DRECHTSTEDEN
Botlekloop \\-,'_.’
T T g \ st
- 4 \e”

A » _/"am..:}- d “\'ﬂ




The New Stepped Strategy ...... ..

...and upscaling

0 standard building

‘ ) 01 reduce consumption

02 reuse waste energy sireams
vast hes v iLe msl




Exchange of Energy waste flows in REAP

.47 1 m2 of super market can heat 7 m2 of appartment
welsa4 1 m2 of green house can heat 4 m2 of appartment and
‘ produce food!!

AANBOD

3
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3. Renewable Production: Energy potential maps

Energiepotenties
DGC; 700ha Toegepast

oren. deben

Al RN - o R A

omgeving

By: A. Van den Dobbelsteen

Energy Atlas Rotterdam online
Amsterdam Energy atlas alos available.

3
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Basic information

Future

il

TG
I

i
|

3000 dwellings:
Elektricity: 10,5 GWh,
Heating: 26,5 GWh,, (aeq)

From. Prof. Andy van den Dobbelsteen ,
Delft University of Technology

nnnnnnnnnnnnnnnnnnnnnnnnnnn

Nico Tillie — Green Building Festival, Toronto 2" of October 2014



Energy potentials

sun

10,5 Gw:Ie

= 26,5 GWh,;,

6750 GWH,,,

12 GWh)

Per house 40 m2 pv
or solar collectors

DGC: PV on roofs: 12 GWh,
DGC: SCon roofs: 35 GWh,,

3
TUDelft Nico Tillie — Green Building Festival, Toronto 2" of October 2014
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B

& 26,5 GW

6750 GWH

35 GWh,

10,5 Gw:le

12 GWh)

th

or

N

]
TUDelft

Delft University of Technology

Energy potentials

Electricity from wind 100 m (8 m/s)

large turbines : 0.23 GWh_./ha
DGC: 0-160 GWh,

Nico Tillie — Green Building Festival, Toronto 2" of October 2014



Energy potentials

Electricity from wind at 30 m (5 m/s)

: 10,5 Gw:Ie

8 26,5 GWh,,

6750 GWH,,,

12 GWh)
35 GWhy,

0 - 160 GWh,

Wind at 30m:
Per Turby: 5 MWh,
(DGC: 56 GWh,)

]
TUDelft Nico Tillie — Green Building Festival, Toronto 2" of October 2014
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Energy potentials

Energy from waste

10,5 Gw:Ie

3 26,5 GWH,,,

6750 GWH,,,

12 GWh)
35 GWhy,

0 - 160 GWh,

5 MWh_/turby

Per household: 0,57 ton > 326 kWh_+ 59 kWh,,,
DGC: 1,2 GWh ¢,

3
TUDelft Nico Tillie — Green Building Festival, Toronto 2" of October 2014
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Energy potentials

waste heat

10,5 Gw:!e

= 26,5 GWh,;,

6750 GWH,,,

12 GWh)
35 GWhy,

0 - 160 GWh,

5 MWh_/turby

1,2 GWh |n)

Cardboard factories: 2 x 125 GWhy,,

3
TUDelft Nico Tillie — Green Building Festival, Toronto 2" of October 2014

DDDDD University of Technology



Energy potentials

biomass

10,5 Gw:Ie

2 26,5 GWH,,,

6750 GWH,,,

12 GWh|
35 GWh,|

0 - 160 GWh,

5 MWh,_/tufby

biogas

112 c'iWh(e+th)
Chicken farms: memee—— Ll
129. 3(A ]
2 x 125 GWh,, 000 m* (Ae) g —
1.1 GWh,,
5 1

TUDelft Nico Tillie — Green Building Festival, Toronto 2" of October 2014
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Energy potentials

Biomass

10,5 Gw:Ie

“ 26,5 GWh,,

6750 GWH,,,

12 GWh/
35 GWhy,

0 - 160 GWh,

5 MWh,/tufby

1,2 GWh] Biomassa-incineration:
from maintenance of parks: 4.7 MWh,,./ha

2 x 125 GWh,, and gardens: 18,9 MWh,, /ha > DGC: 2,4 GWh,,

1,1 GWh,,

]
TUDelft Nico Tillie — Green Building Festival, Toronto 2" of October 2014
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10,5 Gw:Ie
B\ 26,5 GWH,;,

6750 GWH,,,

12 GWh)
35 GWhy,

0 - 160 GWh,

5 MWh_/turby

1,2 GWh |n)

2 x 125 GWh,,

1,1 GWh/,
24GWh

TU Delft

eeeeeeeeeeeeeeeeeeeeeeeeee

Energy potentials

biomass

Nature and woodland maintenance:

Biomassa-verbrandingsinstallatie:

> DGC: 20 GWh,,

Nico Tillie — Green Building Festival, Toronto 2" of October 2014



Energy potentials

Soil to 50 m. heatexchangers

e

\ 10,5 Gw:le

26,5 GWH,,

6750 GWH,,

12 GWh|
35 GWh,|

0 - 160 GWh,

5 MWh_/turby

1,2 GWhye L, zeer geschikt

I
geschikt
I

2 x 125 GWh,,

1,1 GWh/,
2,4 - 20 GWh,,

3
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Energy potentials

soil (50-500m): aquifers for heat cold storage

10,5 Gw:le

& 26,5 GWh,,

6750 GWH,,

12 GWh|
35 GWh,|

0 - 160 GWh,

5 MWh_/turby

72 CWhierem .
- Very good
2 x 125 GWh,, — good
W L] Not good
1,1 GWh,. Restricted areas
2,4 - 20 GWh,,, I,
<3 z.g.
TUDelft g

Delft University of Technology g [ ]



Energy potentials

Soil(3000m): geothermal

10,5 Gw:Ie
26,5 GWH,,,

6750 GWH,,,

12 GWh)
35 GWhy,

0 - 160 GWh,

5 MWh_/turby

1,2 GWh 14,
- Temperature at 3000m: 105 °C

=x 125 GWh,,,

“1,1 GWh/,
24-20G h

z.g.
g.




Energiepotenties

Zon
9640 MWhm/ ha

Wind, 100m
228 MWh_/ha

Wind, 30m
56 MWh_/ha

Afval, huishoudens
1,7 MWh(“ m/ha

Restwarmte

Biomassa
Natuuronderhoud
4,7 MWh_/ha
Bosonderhoud
18,9 MWh_/ha

Bodem tot -50m
verticale WW

Aquifers
w/k opslag

Geothermie, -3000m

105 °C

DGC; 700ha

6750 GWh_

160 GWh,

5 MWh /turby

1,2 GWh

(e th)

Kappa
2x 125 GWH,,

Onderhoud DGC
2,4 GWh_
Eifarm
1,1 GWh_
Onderhoud omgeving
20 GWh,,

Bodemgeschiktheid WW
BN Zeer geschikt
BN Geschikt

Aquifergeschiktheid
N Zeer geschikt
Niet geschikt
0 Onbekend
8 Restrictiegebeiden

Geothermie
B Gasboorpunt

o

e 2o
J =»

' <

Toegepast

PV, daken
12 GWh,
Zonne-collectoren, daken
25 GWh,

Wind, grote turbines
160 GWh,

Wind, turby’s

39 GWh,

Afval, verbranding
1,2GWh__

Restwarmte

Kappa
250 GWh,,

Biomassa
Onderhoud DGC
2,4 GWh_
Eifarm
1,1 GWh_
Onderhoud.omgeving
20 GWh

Energievraag 3000 hh:
10,6 GWh_
26,5 GWh,,




Energy = Space, so we need to plan with it also spatially

POWER PER UNIT LAND
OF WATERE AREA

Wind

Offshore wind
Tidal pools
Tidal stream
Solar PV panels
Plants
Rain-water
(highlands)
Hydroelectric

o S TS T T Y s |

facility
Geothermal

Solar chimney

Ocean thermal

Concentrating solar

power (desert) 'm?

Table 4. Renewable facilities have to
be country-sized because all
renewables are so diffuse. This table
lists the power per unit land-area or
sea-area offered by a number of

renewables.
uit David Mackay, energy

without hotair

3
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current
consumption

Energy
inputs:
125 kWh/d

]
TUDelft

Delft University of Technology

5 sustainable energy scenarios

plan D

Clean coal:
16 kWhid

MNuclear:
16 kWhid

[ Wave: 2 |
Hvdro: 0.2

Waste: 1.1

Pumped
heat:
. 12kWh/d |
Wood: 5kWh/d |
Solar HW: 1

L Biofuels: 2 |

~ Wind: 8 kWh/d

Domestic (alles in UK
oplossen

plan N

Solar in
deserts:
20kWh/d

Clean coal:
16 kWh/d

MNuclear:
10 kWh/d

Tide: 1 kWh/d
e

Hvdro: 0.2 kWhid
Waste: 1.1 kWhid

C

Pumped
heat:
12 kWh/d

Wood: 5 kWh/d
Solar HW: 1 kWh'd

Biofuels: 2 KWh/d
L Wind: 2kWhid |

NIMBY

plan L

Solar in
deserts:
16 kWh/d

Clean coal:
16 kWh/d

[ Wawve: 2 |
Hyvdro: 0.2

Waste: 1.1

Pumped
heat:
~ 12kWh/d
Wood: 5kWh/d |
Solar HW:1
Biofuels: 2|
PV:3 |

Wind: 8 ‘

Liberal

plan G

Solar in
deserts: 7

| Wave: 3

Hyvdro: 0.2

Waste: 1.1

Pumped
heat:
12 kWh/d

‘Wood: 5kWh/d|

Solar HW: 1

Biofuels: 2

| FV:3

Wind: 32

GREEN

MNuclear:
44 kWh/d

Tide: 0.7

Hvdro: 0.2

Waste: 1.1

Pumped
heat:
12 kWh/d

‘Wood: 5 kWh/d

Solar HW: 1

[

Biofuels: 2
Wind: 4

Economic

David Mackay, energy without hot air
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4. Energy scenarios for existing Cities/

In the interest of
future generations we have
to make effective laws to
combat climate change!

We will invest in
efficiency - this is our
obligation. And it increases
our competitiveness!

]
TUDelft

Delft University of Technology

But not too strong
laws since this might
provoke protest and I
want to be reelected|

We cannot invest
too much since this
could endanger our

competitiveness!

We are fighting

against climate change in

the interest of future
generations...

We need more
renewable energy,

especially eolic power,

wind turbines!
And biogas!

If climate
protection laws endanger
our jobs, we will do
everything to combat
them...

No wind furbines
where birds fly!
No biogas plants based
on corn!

Different interests even within one group of stakeholders




And that while we have energytransitions as a
task ahead of us.

.....

possible future mix

-

current energy mix

3
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Scenarlotool GRIP
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Economy/demografy consumption and supply

see direct CO2 effects Low carbon !!
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Energie scenario tools is fed by 'all the
previous' and discussion from SH

Politics

Public Enterprise Chamber of Commerce

Industry NGO

University / Research Building Company

Politics

Figure metrex euco2 project
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Having these results we can than use GIS for optimal

locations where DH and all other solutions (might) go

Warmtevisie gemeente Rotterdam

Legonda

COoncesnmhogidne

. ) S ~ - » ’?g \"?
Overtwersend wonegtype (>33 s % 49 ‘!,\. ‘ -
—1 . ) o ,
R A,
Aandasmageimaen e - ‘
‘\‘».. Y )
\I_\“\\’ ! 67N =R WL
e v’ G -":ﬁl‘\ |
= 240.000 dwellings in concession zones - AT ,{’
s 50.000 connected i o 3 A O S
= 20.000 new buildings N \ A
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= Total 155.000 dwellings in 2035 (=47%) | - . p
. “ N e, -
-y - ‘."\
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see for pdf on mternet at Rotterchm; pcoplgnake the |nnerC|ty
R
‘ , t“" | rh

n5|f| atlon plus Gree% —‘;\aﬁl C|ty ? -
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DENSIFICATION STRATEGIES



People in the city had already started so we just mapped it




Klushuizen / DIY houses Rotterdam

36
DENSIFICATION STRATEGY 07

DO-IT-YOURSELF ) =

IN PROGRESS 7SHALL WE ADD ALL HOUSING
COOPERATIONS FROM 19TH CENTURY?

POTENTIAL MAP 2040 & inlogralphics of +nouses/district

]
TUDelft

Delft University of Technology

Zwaordecroonstront

A

e Walles block met geweldige binnentuin

q‘, Gemeente Rotterdam

Stadsontwikkeling




But if you densify...
more green qualiti

gy
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Parking lot becomes green public space
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Urban farming: what does the 'garden city' of the 21t |ook like
‘reusing phosporus,producing biogas, social cohesion etc.




Childfriendly city 'woonerf revival ?' sidewalks go on for kids, special
circulation for cars, public transport and bikes in all suburbs since 1980's

- = g
- "
A A
-
b -
A
~
o
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Kinderen zijn de toekomst van de stad
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Green network with more walking and biking

= (Central Station 5500
Bike parking spaces
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publici\transport 308m from every home...and use—__

grass!



Integrated planning with green
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/n neighborhoods for heatisland, watergardens, wind. solar rights etc
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Assessment 30.000 inhabitants + 141 ha green

Healthy Life
expectancy
increased with two LIVING ENVIRONMENT
years atisoctar eson

ACCESSIBILITY

Quality of Life
increases mainly by
introducing a
green/blue network
and smart transport

SAFETY

ENERGY CLIMATE & WATER

NATURE & GREEN




comparing cities & city rankings

= Many rankings, standardization
needed

= Feedback on your score

= standardized 3rd party verified
data

= Indicator evolution

= Weighing black box

= Resilience, adaptation capacity
= Governance

= Use of local potentials
(GELWEVTEDIED)

= Indirect impacts of consumption
elsewhere..so footprint
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