DELFT IN TRANSITION

Towards a Sustainable Energy System tor Dutch Municipalities
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It’s time to make the transition to a more sustainable world
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It’s time to make the transition to a more sustainable world
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Problem description

2050
CO,-emissions: -80/95%
100% renewables
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Research Framework
Problem description

The Netherlands is still far from reaching the transition goals
as stated in February last year:

Europees rapport: Nederland
gaat energiedoelstellingen niet
halen

(Www.nos.nl)
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Research Framework
Problem description

Fossil energy is highly intervowen with the Dutch economy

storage Import s
61 [ | torage
4623
Power plants + waste
Renewables
Households
481
2769
Agriculture
Domestic 192
SupPpy Industry
1312
Transporation
492
2076 158
68
Export Bunkers Storage
B Natural gas I Oil products I Nuclear B Heat
Crude oil B Coal I Electricity I Waste, biomass, biogas, biofuel

(Weterings et al., 2013, p. 20). X/X



Research Framework
Problem description

Bottom up movement by Dutch municipalities
how often transition mostly to complex to make a difference.
(.. later | will more deeply explain the role of the municipality) X/



Research Framework
Research question

‘How should the roadmap for the energy transition of the built
environment towards energy neutrality for the city Delft look like,
with technical interventions based on local sustainable energy
potentials integrated at different scales and what is the general
approach for the energy transition of Dutch municipalities?
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Basics of the energy transition
Primary Energy Sources

SOLAR ENERGY CURRENTS =1 GEOTHERMAL
—l b [

J 4
BIOMASS WIND s
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Basics of the energy transition
Conversion Primary Sources

SOLARCOLLECTOR GEOTHERMAL
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Basics of the energy transition
Conversion Primary Sources

TURBINE
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Basics of the energy transition
Conversion Primary Sources
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Basics of the energy transition
Secondary Energy Sources

BIOGAS ELECTRICITY
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Basics of the energy transition
Conversion Secondary Sources

BIOGAS
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Conversion Secondary Sources
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Basics of the energy transition

INDIVIDUAL COLLECTIVE
< >
BIOMASS BIOGAS ALL-ELECTRIC HEAT GRID
Pellet boiler Boiler Heat Pump Heat exchanger

4 heat systems
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Basics of the energy transition
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Basics of the energy transition
Collective savings

Industrial waste heat
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Basics of the energy transition
Collective savings

Residual heat, small scale
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Basics of the energy transition
Collective savings

Cascade
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Basics of the energy transition
Variant New Stepped Strategy

Reduce the energy demands

1
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Basics of the energy transition
Variant New Stepped Strategy

Reduce the energy demands

1

Re-use (energy) waste streams

2

Renewables

3
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Sustainable heat systems tool
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Basics of the energy transition
Sustainable heat systems tool
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Basics of the energy transition
Sustainable heat systems tool
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Basics of the energy transition
Sustainable heat systems tool
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Basics of the energy transition
Sustainable heat systems tool
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Basics of the energy transition
Example
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Basics of the energy transition
Example
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Basics of the energy transition
clectricity storage
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Basics of the energy transition
Thermal energy storage

heat exchanger
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Basics of the energy transition
Role municipality
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Basics of the energy transition

Guidelines

Heat supplies
e self-sufficient
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Basics of the energy transition

Guidelines

Heat supplies

e Decrease demands by energy retrofitting buildings
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Basics of the energy transition

Guidelines

Heat supplies

e Optimally implement the local potentials
- Never use HT heat for LT purposes

X/X



Basics of the energy transition

Guidelines

Heat supplies

e Optimally implement the local potentials

- Only construct/expand heatnetworks in high density area

X/X



Basics of the energy transition

Guidelines

Heat supplies

e Optimally implement the local potentials

- All-electric only for LT heating
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Guidelines

Electricity
e Minimize the demands, maximize generation
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Basics of the energy transition

Guidelines

Electricity
e Minimize the demands, maximize generation
- To optimize generation /0% available roof surface PV
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Basics of the energy transition

Guidelines

Electricity
e Minimize the demands, maximize generation

- To [imit peak demands: max.10-15% heated all-electric

X/X
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The Approach
Research Approach
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The approach
8 Steps
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The approach
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Reduce the energy demands

1

Use existing systems

2

Renewables
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The approach
Step 5
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The approach
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The approach
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Roadmap for Delft
Cnergy goals

Energy neutral city

"Only energy of renewable sources will be used for heating, cooling, illumination and other processes

of all buildings and for all the traffic and transport in between the city boundaries of Delft.”
(Leguit, 2011)
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Roadmap for Delft
Cnergy goals

Energy neutral city

"Only energy of renewable sources will be used for heating, cooling, illumination and other processes

of all buildings endferallthetrathc-andtransoort in between the city boundaries of Delft.”
(Leguit, 2011)
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Roadmap for Delft
sScenario

CITY OF TECHNOLOGY COHERENT CITY CORPORATIONS

Collaboration TU-TIC-Delft
Mobilize & Implement their
knowledge
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Roadmap for Delft
sScenario

CITY OF TECHNOLOGY COHERENT CITY CORPORATIONS

Feel connected & contribute to the
cities developments
&transition
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Roadmap for Delft
sScenario

CITY OF TECHNOLOGY COHERENT CITY CORPORATIONS

47% property of corporations
Upgrade to label B/A
(E-Deals)
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Roadmap for Delft
Energy demands

3,5P]

2,2P]

1,3PJ
2015 2015 2015
Heat demands Electricity demands Total demands

(CBS, Klimaatmonitor)
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Roadmap for Delft
CNergy savings

3,5P]

1,5PJ

1,1P) 415%

2015 2050 2015 2050 2015 2050
Heat demands Electricity demands Total demands
(PICO Webtool)
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Typology

>1900
Residences
& offices

1900-1945
Single-family
housing

50-60’s
Single-family
housing

50-60’s
Multi-family
3-6layers

50-60’s
Multi-family
high-rise

Retrofitting

Small or no renovations
limited possibilities due to
monumental status

GFBDCBAA‘A“

by 100% of the Private house-owners

Moderate renovations

GFE»

by 55% of the Private house-owners

B A A A

Deep renovations

D+

by 45% of the Private house-owners

G >F )E )D)C

Moderate renovations
G F E D A A A

by 55% of the Private house-owners
by 50% of the Corporation

Deep renovations

A3
by 45% of the Private house-owners
by 50% of the Corporation

GOEDE )D JC

Moderate renovations
G F E D A A A

by 55% of the Private house-owners
by 50% of the Corporation

Deep renovations

GYF E D 3C PA’

by 45% of the Private house-owners
by 50% of the Corporation

Small/Moderate renovations
G F E D B A A A

by 20% of the Private house-owners

Deep renovations

EYF) E DD )C P’

by 80% of the Private house-owners
by 100% of the Corporation
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UJrban scsa

e strategy

Typology Retrofitting
70-80’s

Single-family Renovations
housing

G >FYE >D)>C TPA
by 100% of the Private house-owners
by 100% of the Corporation

Small/Moderate renovations
G F)>E>D

by 55% of the Private house-owners

70-80's
Multi-family
3-6layers
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Moderate/Deep renovations

GYF)EDD)>C IB »A“

by 45% of the Private house-owners
by 100% of the Corporation

90-00’s
Single-family
housing

Small/Moderate renovations
G F E D C> B A A*
by 100% of the Private house-owners

90-00’s Small/Moderate renovations
Multi-family
3-6layers G >F>E >D)>C)>B>A »A*
by 100% of the Private house-owners
by 100% of the Corporation
>2010
Moderate renovations
G FEDCBAJWSY
by 100% of the Private house-owners
Farm & low Little renovations
density

G F EDCBAAKA

by 50% of the Private house-owners

Deep renovations

G OF>ESD>C B m

by 50% of the Private house-owners
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Roadmap for Delft

Cnergy systems
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Roadmap for Delft

Intervention Schie

Intervention Schie-area
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Roadmap for Delft
Intervention Schie

Source HT Network
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Roadmap for Delft
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4 Roadmap for Delft
Energy balance
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Conclusions

Conclusions

By following the steps & guidelines a roadmap for Delft is designed, showing
that:

- Multiple outcomes can result in the same goal: energy neutral Delft; The
design differs per designer.

While sometimes multiple potentials are possible, it's important to

match these as much as possible with the characteristic of the district/
neighbourhood.

- The energy transition is achievable; however it requires active
participation by the citizens and companies.

They should become aware of urgency of the energy transition and actively
be stimulated to energy retrofit their property.

- Also municipality should become aware of both the urgency of the
transition and the enormous size of the assignment.

They should no longer wait, start now:;

create a bottom-up movement for the energy transition of the Netherlands.

X/X



Recommendations

Recommendations for further research

- A business case of the proposed roadmap should be created:
including stakeholders, financial models and risks.

- Included the demands and supplies for traffic and transporation and
at which scale should be looked to this?

- The created roadmap will be outdated relatively fast due to the fast
developments in the energy (generation) technologies. A roadmap
should be analysed and updated on regular basis.
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Thank youl!
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