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Welcome by Thomas JaiRBle, Drees & Sommer

Keynote speech by Hubert Linssen, TU Delft

TOPIC 1: SUSTAINABILITY

Impulse speech by Jaap-Willem Kleijwegt, UNStudio
Panel discussion

Introduction The Green Village by Lidewij van Trigt, The Green Village
Guided inspiration tour

TOPIC 2: INNOVATION
Pitches Madaster, BlueBlocks. Paviljoen lll, Biosphere Solar
Panel discussion

COFFEE BREAK

TOPIC 3: CAMPUS DEVELOPMENT
Impulse speech by Richard Murray, AA Projects
Panel discussions

WRAP-UP, DRINKS AND BITES

AGENDA
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“Challenges and opportunities for TU Delft tackling sustainability”

The Green Village, 5" of October
Msc. Hubert Linssen
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TU Delft position on Climate Action

The Climate Action mission of TU Delft

There is no doubt that the anthropogenic emissions of greenhouse gases are changing
our living environment through their impact on the global climate system. TU Delft will
harness its innovative powers to support the world-wide transition to non-fossil energy,
and adaptation of the living environment to the consequences of global warming.




Challenges & opportunities campus in tackling sustainability
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Practice what you teach Apollo 13 mission Campus as a living lab
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Campus Real Estate & Facility Management
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The Campus Real Estate & Facility e Educati
- ucation

Management (CREFM) department spaces

develops and manages the real estate
and outdoor areas of TU Delft and
develops and provides facility services

on campus. In this way we contribute

to a healthy, safe and pleasant
educational, research and working
environment.
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Focus CREFM coming vears

Modernize the Campus

As a world-class university, we need a
campus that matches that. That is why
we are modernizing the campus in the
coming years.
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Sustainable ambition:

CO,-neutral & circular campus
in 2030
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We make a significant, sustainable
and socially responsible contribution
to our environment.

Excelling in service,
effectiveness and efficiency

The user is central to us. Our services
meet at least the agreed performance
and are effective and efficiént.




TU Delft Campus in 2030

CO,-neutraal
voor alle activiteiten op en vanaf de campus

Circulair
betrekking hebbend op alle grondstoffen- en
afvalstromen op de campus

Klimaatadaptief
omgaan met hitte, droogte, regen,
overstromingen, extreem weer

Draagt bij aan de leefkwaliteit
gericht op biodiversiteit, veiligheid, ‘ HHTH. o i
gezondheid, inclusiviteit, geluk AW gt e P, E"i” e
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Maakt impact met onderzoek op de
campus

living labs en innovatie een plek geven en
demonstreren
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Transforming real estate
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From energy neutral towards energy positive
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Circular parking hubs
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Remountable education building
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Include biodiversity & climate adapation
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Bestaande gebouwen

Verkenning ontwikkellocatle nieuwbouw
Verkenning transformatie/optoppen
Woonprogramma
Onderwljsprogramma
Onderzoeksprogramma

Paviljoens

Sport op de campus

Pleinen

Voetgangers gebied

Binnentuinen

Living Labs Locations

Mekelpark

Buurtparken (Aula, Berlage, Koolenveld)
Vergroend binnenterrein
Sportvelden

Water-nieuw

Water-bestaand

Campusbrede voorzieningen
Lab/Onderzoek

Horeca

Faculteiten

Supermarkt

Campus farm

Auto snelweg
Autoweg

Auto Is te gast
Flets hoofdroute
Flets subroute
Logistiek route

Tramlijn

Tram halte
Mobility hub
Fietsenstalling

WanAdalraitan






Facility management services
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Scarcity breeds creativity....




Rethink sustainability in our way of living

START

Refuse

Reduce |
Reuse
repair [
Refurbish
Remanufacture [
Repurpose . 1

Recycle
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CO, rationing
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Rethink our financial appreciation system

Carbon price

£ 2500000
£ 2084496
. £ 2000000

Total Cost of Ownership (TCO)

£ 1.500.000
- CO, price /ton
- Depreciation for circular buildings £ 1.000.000 £555.754

€ 500.000 £357.342

TU Delft (huidigd  Gemeente Amsterdam  Gemeente Utrecht
£150,/ton COZe £418,/ton COZe €875//ton COZ2e
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Challenges & opportunities for the campus in tackling sustainability
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Campus as a living lab: The Green Village
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Energy efficiency: Co Creation Centre

KWh/m2/jr

72 Parkeergebouw van den Broekweg (37 X (P-Sport)) 27 kWh/m2/jr

I
n
-
Co Creation Centre @The Green Village s
]
26 De Bouwcampus e
|
08 Bouwkunde m—
|

35 Onderwijs- en Tentamengebouw m———————
I

33A Pulse

32 10 - Faculteit Industrieel Ontwerpen / SSC / ICT

03 Science Centre Delft (Verzamelgebouw Mijnbouwstraat)

45 VSSD, Windtunnel-laboratorium, OWee-bestuur

20 Aula & Congrescentrum

05 Robovalley - Robo House

37 X (voormalig Sportcentrum)

22 TNW - Faculteit Technische Natuurwetenschappen

60 Logistiek en Milieu

50 RID - Reactor Instituut Delft

43 Warmtekrachtcentrale
0 100 200 300 400 500 600
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and CO,- free energy
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Scaling up innovations

SCALE
of the application '
A .

@ Cities
/ G .:.:"G' ;.G ;Jstainable, repetitive,

jump scalable activity
(international)

N Campus TU Delft,
l) G ....(replicator sites)

Real-life application

hop
/ @ The Green Village (pilot/early adopter)

; Experiment in a field lab

= = o Isolated experiment
esearc - ROBUSTNESS of

" the innovation
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Innovation funnel on campus

TU DELFT

CANN\PUS

“
TUDelft

THE

GRE3N
VILLAGE

YESIDELFT

Other initiatives
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Campus innovation
programme

Systematic portfolio mngt

secure license to operate




System innovation

TU Delft

\J
WKO / Open HTO / Open Geothermie
bodemenergie bodemenergie Woningen en kassen
Utiliteit Woningen, utiliteit en

kassen
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40-90°C

- S0m

- 200m

- 500 m

- 1000 m



Digital Twin Infrastructure
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Thank you.
Any
guestions?
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UNSTUDIO



m a human centric and future proof
Ith, sustainability and flexibility

Y

j//

¢/A
i/

0 0 1 0 0 ) 0 0 A

N
I
Ry
S
=

(oIl EL T

|

ECHO TUDelft

| ThesncwsERe FgyEGEReratigrRtertaculty Teaching facility TR ey =

UNsSTUDIO






Extension of public space
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Mixed Didactics

Project rooms

Space
Study spaces Offices
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Debate room
Restaurant Lecture hall
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debate room

zone
reception

study workspace student teams
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Flexibility to maximizes efficient use of the building
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" Green Fagade & fo! Large Spans for
7)" Energy Roof Future Flexibility
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Disassembly to minimize steel usage



study workspace
mixed didactics study workspace
case study rooms main circulation  mixed didactics
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study workspace

debate room lecture halls Sstudent teams

restaurant



mixed didactics
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Net-Zero Positive Energy Performance: 1200 solar panels, a
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maximum  balanced heating & ductless floor north oriented 1200 PV-panels large spans for

future flexibility

daylight ventilation plenum skylights on the roof
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dynamic sun and glare atrium as direct air supply in

control with convectors climate buffer occupancy zone

thermal energy
storage
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maxed out PV
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Busbar

Ventilatieroosters Elektira + data
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x HUBERT LINSSEN — TU DELFT

z HEIN VAN TUIJL — EPEA BENELUX
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LIDEWU VAN TRIGT

SENIOR PROJECT MANAGER
ENERGY TRANSITION
THE GREEN VILLAGE



FIELD LAB
FOR SUSTAINABLE
INNOVATION




THE

GRE3N
VILLAGE




/ / . g THE
The'hop' to large scale application GREJN
VILLAGE

Large scale
Theory & lab The Green Village Pilot locations application




2020 2025
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A unique place to innovate
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Publicly accessible

Around 12k visitors
ayear

1event centre
8 homes
13 residents
25+ employees

Stsatshlad

wan hat Kaninkrijk der Nederlanden

A ey E17
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State-of-the-art
infrastructure &
data platform




. THE
The key to successful acceleration GRE3JN

VILLAGE

Business model

THE

GRE3dN

VILLAGE

Rules and
regulations




Learning Community
Exchange of working, learning, experimenting and inspiring
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Future energy system

Test facility 24/7 Energy Hub

AW o Energy hub
i/ A4/Y\g = Collaboration various parties

e i/ » Matching supply and demand
. A/ » Storage surplus energy
- I * Hydrogen for winter




Future energy system

Test facility Hydrogen Grid
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JEROEN BROERSMA

MANAGING DIRECTOR
MADASTER NETHERLANDS



Madaster
Introduction

Create sustainable value by taking full
material responsibility

Hl madaster 88
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madaster

89

Driven by
VISION
Facilitate circular
economy

/

WASTE

IS MATERIAL WITHOUT IDENTITY

ELIMINATE WASTE

GIVE MATERIALS AN IDENTITY




The global online &
register for materials
and products
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PRODUCTS
quqSter Material Passport i
ale

Circularit
Leverage data cmibodied Carbon
Financial Valuation EW@

INPUT EXTERNAL APPS

API H Urban Mining
Fxcel ﬁ HI Certification

BIM madaster Material and Product Marketplace

DATABASE

Material
Product

Impact W.

HI . Madaster 95



Madaster
Manage digital
twins

» 0000000 2 8
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Madaster

Ferformance Dossier  Mass  Circularity  Environmental  Financial  Building process
P f Adjust your benchmark 38
Circularity Detachability Embeodied Carbon (GWP)

9 >

Net Present Value (NPV) o>
Al-A3 NPV value end of life
32464t 54 % +42% 47 % %

12489t 90K €
COqe s

463 kg ©
200 kg GO fm
150 kg Co el
100 kg G0 e
0 kg CO el
ongcoel
80 kg Coefm

W tructure B Seriices Space plan Surroundings Unknown
Data sources

Benchmarking
¥our building is being com
iitered by building type

-

madaster



Madaster

Area/ Portfolio R
Register e |

325 Buildings total 465.88 kt

0.34 km? 465.88 kt

18.31 kt COze

madaster



Madaster
Digital Building
Kele]elelel &

Embodied Carbon (GWP)

Building Material Pas:

Circular Buil

-

'assport
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AEu ropedn eco system

The entire value chain connected _#%
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Are you ready to take
full material
responsibility?

www.madaster.com
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INSTALLATIONS
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SOLARPANELS HEATPUMPS GREENROOF
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INSTALLATIONS

& 0\

SOLARPANELS HEATPUMPS GREENROOF



COMBINATION
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COMBINATION
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BENEFITS

- Y

Rainwater Increased Collect
buffer biodiversity pollution

Decreased heat- Noise Esthetical
island-effect absorption value

/@ 6 L

Passive Increased Increased
cooling efficiency lifespan roof



Vegetation coverage: 95%

Dry weight: 9 kg/tray
55 kg/m?2

Saturated weight: 12 kg/tray
75 kg/m?2

Height: 10 cm

Dimensions: 40 x40 cm

No. trays / m2: 6,25

Price / m2: < €85,-

THE TECHNICAL DETAILS




THE USP’'S OF OUR SYSTEM

v © 9

Energy transition Modulair & Free
for existing upgradeable combinations of
buildings systems
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WHAT'S NEXT
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Innovation
PERINE FLEURY

CO-FOUNDER
BIOSPHERE-SOLAR
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Innovation j
MARJANNE CUYPERS
FOUNDER

BLUEBLOCKS



SeaWcad

MATERIALS

Timber from the ocean forests

Marjanne Cuypers

BlueBlocks B.V.



If we can create systems
with waste,
we can also re-design them
without



Challenge

THE BUILDING SECTOR FACES A TRIPLE CHALLENGE

The high demand for new and renovated buildings,

while facing increasing material shortage

and high environmental & financial costs

8 W
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.We build with albundantly available

natural resources and clean processes




Low energy, non-toxic processing

é’@f}, Green chemistry % No glue, no binders Scalable




SeaWcad

MATERIALS

100% bio-circular & recyclable

O
N\
Healthy indoor climate

Rigid but lightweight
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Naturally healthy wall tiles




Lightweight ceiling panels

Hay

+
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Introduction

University of Oxford some facts and figures

/

/

Oxford is the oldest university in the English-speaking world
There are more than 26,000 students

The highest volume of world-leading research in UK
Contributes around £15.7 billion to the UK economy
Supports more than 28,000 full time jobs

Aims to be carbon neutral by no later than 2035
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100.000.000 20.000
/  Total electricity consumption is
50 7 MWh pa 80.000.000 16.000
/ Equivalent to 10.65K tCO2 /pa 5 60000000 2000 %
g o
/  Total Gas Consumption 39.3 ™ 40.000.000 8.000
MWh pa 20.000.000 4.000
/  Equivalent to 7.068K tCO2 /pa . .
Energy Consumption Emissions
Current
@ Fossil Fuel O Electricity
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Legend
Boiler House
Location
Served by
Boiler House

Boiler House 1
Boiler House 2
Boiler House 3
Boiler House 5
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Developing the Solution

With space as premium, identifying heat sources was

essential. The heat sources identified are the:
103 kW.

1. River Cherwell using Water Source Heat Pumps o)
(WSHP) |

2. Ground Source Heat Pumps (GSHP) in the University
Park B

3. Centralised Air Source Heat Pumps (ASHP) : N

4. Waste heat ejected as part of the building cooling

chillers (free heat)

All work best at lower temperatures.

AA PROJ EC TS October 2023
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Ambient networks operate at
temperatures of around 20-12°C on the

warm side and 7-5°C on the chilled side.

The buildings have design temperatures
of 82/71 degrees. TupicalHeat Pumps Cascade Artangemen

Floating werm and (04 water terrgerstires

Air to Water Heat Pumps,
CXAF, Outdoor Units

To reach this temperature (or lower as

{ owter |

appropriate for the building) a step-up

water source will be used.

are
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University of Oxford

Analysis of the cooling load from three buildings as this

was all that was available indicated:

/ Cooling is more constant than is commonly seen on

offices

/ This will aid simultaneous heating and cooling

12
10
]

Heat [Wyv]

L |—I ) | - _h,_p__uh-_____ u"-—_ﬁuh.-“*‘

Sat 12110i24 Sun 13/10/24 Mon 14/10i24 Tue 1510/24 Wed 16/10/24 Thu 1711024 Fri 18/10/24 Sat 191072
heatand coolHP [l ASHP — Heatconsumption

(=R

Cooling (M)

e, Ih

f— — — R S I " I—— - —

4
3
2
1
0

Sat 1210024 Sun 131024 Mon 1410724 Tue 151024 Wed 1611024 Thu 171024 Fri 18/10/24 Sat 1971072

heatand cool HP Elecchiller Cooling demand

The modelling has indicated a need for thermal storage

Potential Thermal
store location 1

Potential Thermal
store location 2
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The recommendation is therefore using waste heat a ground loop and Air Source Heat Pump.

. Phase 1 Pipes
=== Phase 2 Pipes
=== Phase 3 Pipes

Phase 4 Pipes

. Boiler House
Location

Proposed HP

AA PROJ EC TS October 2023
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Key Risks

/  Listed Building Consent for working in the park
/ Ground source heat pumps (ground conditions unknown)
/ Thermal stores (including ground loop)

/ Uncertainty around actual cooling loads to a number of
buildings
/ Service congestion along pipe route

/ Design is conceptual

AA PROJ ECTS October 2023
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Conclusion

The use of ejected cooling loads has dramatically reduced the amount
of heat generating equipment required 44 mW to 12 mW

The solution provides flexibility for the various building types
Running cost are kept to a minimum
Space required is minimised

Buildings can be upgraded, and flow temperatures reduced
independently of timeline for ambient loop and heat network

AA PROJECTS

PART OF DREES &
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