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Scientific dimension - The Consequences

Temperature rise in Germany

Abbildung 1: Durchschnittstemperatur Deutschland zwischen 1881 und 2018

Durchschnittstemperatur filr Deutschland zwischen 1881 und 2018 (jeder Streifen steht fiir ein Jahr, Basis ist der Datensatz des

DWD)
Quelle: Ed Hawkins [ showyourstripes.info
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Scientific facts: Research Centers as scientific institutions have to act accordingly!

DESY. Sustainability in Research Infrastructures | Dr. Kathrin Schulz | ErUM Data Hub | 18 November 2024

Seite 2



. u. . . SUSTAIN
Communication dimension ABLE

Securing social and political legitimacy DESY.

DER TAGESSPIFGEL

Brandbrief fior Klimaschutz 02.09.2020, 17:34 Uhr

Balancing:
Dicke Luft bei Helmholtz

Research organisations must take scientific knowledge into

account — without unduly restricting its own scientific work! mraeter er Forschungsogansaty Trouble‘s brewing @ Helmholtz

Klimaschutz. von Jan KIXMOLLER

Siinden liir die Forschung

Expeditionen, Teleskope und Grofsgerite belasten das Klima. 1.angsam kommt es zum Umdenken

Won Rark Nesties

oS —— Sins for research

sich viele Forscherinnen und Forscher.
Dienn: Die pandemiebedingten Beschriin-
kungen sind weitgehend abgeschafft, sie
kénnten wieder durchstarten zu Expedi-
tionen, Speziallaboren und K .
Doch die Reisen belasten das Klimaund L3
vergri fern weiter den CO.-Fufhiabdruck g
der je nach Disziplin chnehin oft deutlich
iiber dem Durchschnitt liegt.

Dias liegt unter anderem an grofen For-
schungsbauten aus Beton und Stahl, die
zudem viel Strom verbrauchen. Die As-
tronomie mit ihren Teleskopen und Re-
chenzentren gehirt eindeutiz zu den gro-
fien Emittenten. Doch auch die Teilchen-
physik mit ihren Beschleunigern und die
Umweltforschung -
Stichwort Expediti-

a onslogistik - tragen
,,“-Dl'lllel'l zum Klimawandel
Universum bei.
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sich kaum fassen.
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Dienstreisen, kann

Studie zu Emissionen

Wie klimaschadlich darf
Grundlagenforschung sein?

geschiitzt werden. Studien haben daher
eine gewisse Unsicherheit, kinnen Ten-

In China soll ein riesiges Neutrino-Observato
denzen jedoch deutlich machen.

okologische Auswirkungen diskutiert. Das Be H OW Cl I m ate-d a m ag I n g IS
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Von Christoph Seidler
16.01.2021, 19.12 Uhr
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Towards sustainable infrastructures

Research infrastructures as part of the solution

e Challenges for our society are increasing and need a solution much more quickly.

* This requires a detailed and fundamental understanding of the structure of matter,
processes in materials and biological processes.

* Large-scale scientific infrastructures is essential for this.

* Researchers use them to investigate the most diverse facets of matter, from fundamental
properties to applications in innovative and sustainable materials and biosystems.

* Examples are vaccines, materials for the circular economy, novel catalyst ...
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Towards sustainable infrastructures i %EEN N

Understanding sustainability DESY.

Large-scale Research Infrastructures

/ \
Research for Sustainability = WHAT Sustainable Research = HOW
\\ L7
S
““\

| Contribution to UN Sustainable Development Goals | Use of renewable energies
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What is part of sustainability?

Dimensions - Resources - Stakeholders

Dimensions

* Protection of our environment

* Economic efficiency

 Social responsibility e

Resources

« Staff and guests

 Infrastructure LeNa Fields of action

[ ] i a
Equipment * Organisational management 1

« Raw materials and supplies . Research @
Energy * Human resources uu Sustainability
« Financial resources | f Management in Non-
Buildings and infrastructures E University Research
« Data and knowlegde * Supporting processes  y, 1 O Organisations
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Buildings DESY.

* 40% of final energy consumption in Germany is in the use in buildings.
e Research infrastructures have special needs on ventilation and cooling.

* The operation itself also requires resources such as electricity and operating materials.
|

N,
g 2 LT

| HZB Lving Lab Building-integrated PV

e This is why they play a central role towards climate neutrality.

Development of holistic energy concepts and introduction of energy management

R ialy

» Use of renewable energies and integration of own resources such as waste heat or
building-integrated photovoltaics

» Certification of new buildings according to the Sustainable Building Assessment System

(BNB) with the silver standard  DESY Hall 36 Greening

» Green walls and roofs, also in terms of rainwater management
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Buildings and Infrastructure SUSTAIN

Research for (our own) infrastructures

e This is where research and infrastructure come together and our own
research makes us more sustainable:

» R&D for more energy / resource-efficient components like solar cells
or energy storage

Reflected consideration, e.g. for permanent magnets
Big Data - Green IT and concepts for data reduction

Automation of systems

vV V VYV VY

Remote access to the experimental facilities

| GSI Green IT Cube (supercomputing center)
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Best of @ DESY

Flash lights - Energy monitoring system

DESY Hamburg 2023

Electricity quantities passed ropean
through (separate balance XFEL PETRA Il 37.0GWh
sheetmetering) e —
mm clectrical energy [GWh] : MvL 3,6 GWh
0.4 GWh 62,0 GWh
electrical energy XFEL [GWh] BXE 11GWh
- heating energy [GWh] .
PXM 0,7 GWh
Accelerators PETRA N FLASH 15,1 GWh
LINAC 1| 4.1 GWh
HERA incl. ALPS Il 2,4 GWh
75,7 GWh
DESY Il (Accelerator) 9,6 GWh
0,3 GWh_Storage bulidin ARES 0.3 GWWh
6256’1\8? 0 Ah_Guesthouses \ AXSIS 0.2 GWh
Office buildings 2 4 GWh \\-— Kaldera 0.2 GWh
‘Workshops 1,0 GWh SINBAD 0,9 G\Wh
Testfaciliies 1,4 GWh LUX 0.4 G\Wh
Datacentre 12,9 GWh REGAE 0,3 GWh

Coolingring 11,0 GWh

Canteen 0,5 GWh CS5B 2,1 GWh
Labaoratory buildings
CXMS 0.4 GWh
5,1 GWh
Laboratory rest 2,6 GWh

DAF 0.3 GWh
Rest 47 GWh
: 14,0 G Sled Lt
Cryo [
district heating 141 GWh 208 GWh
used heat
6.7 GWh
2.06Wh
* The cryogenic facility supplies XFEL. FLASH. AMTF (XFEL) and the ALPS experiment with cryogenic helium for superconductivity. Heat supply via DESY:
**The cooling ring supplies various consumers on the DESY site with 8°C chilled water, including the accelerators, data center, C33B, etc own power supply Uni HH
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Electricity, heating, cooling and water
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* Development of a monitoring system
with a central database

—> ldentification of potential savings
and greater awareness of energy
consumption

« Comparison electricity only:
— DESY appr. 50,000 households

— DESY+XFEL appr. 72,000
households

Source: Consumption depends on the size of the household.
Average household with 2 people consumes 3,106 kWh
(https://www.destatis.de/DE/Themen/Gesellschaft-
Umwelt/Umwelt/UGR/private-
haushalte/Tabellen/stromverbrauch-haushalte.html)
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Best of @ DESY

Flash lights - Use of waste heat
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« Waste heat from cryogenics covers about
70% of the total heat requirement (Research
project) S

» Very high potential from the waste heat
from the accelerators (Research project in
collaboration with HAW)

* Funding of EUR 8 million to implement the ol
— Low-temperature system for new buildings

Legende:

— Supply of the existing buildings
— Realization until approx. 2027

() Abwimmepotenzial Bestandsbauten |
@ Abwarmepotenzial Neubauten
@ Bereits genutzte Abwirme
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. DESY Hamburg!:

©  Wirmebedarf: 23,13GWh

~ WRG Kryogenik: 9,40GWh

6  Fernwdrmebezug: 15,73 GWh
Abwiérmequellen®:
AMTF: 3,86 GWh (22°C)

'\ DESY16d: 8,74GWh (30°C)

“ FlashPH1: 3,77GWh (30°C)

" Flash PH2: 5,44GWh (30°C)
Hera West: 19,6 GWh (29°C)
Petra Nord Ost: ~ 26,8GWh (30-38°C)

" Petra Sid: 16,3GWh (35°C)

XFEL-XHM: 44,9GWh (34-38°C)

- 1Date n aus dem Jahr 2019

(Zertifizierung TU Dresden).
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Want to know more?
DESYs sustainability report

DESY.

Providing impulses. We want numbers!
Doing sustainable research.

In the reporting period of this sustainability report (2019-2021), DESY's top priority
was to reduce (0, emissions. We have made significant progress in this regard,
achieving initial interim targets and consuming less energy and resources. We have
also identified further major potential, the implementation of which will shape the
next reporting period. You will find the main figures here:

DESY Sustainability Report
2019-2021

200000 €
e 37000t

annual CO, emissions less

4 D D 0 0 t through green electricity

maximum polent
through waste heat

15 ha 1m €.

potential operating cost savings
if both sites are supplied with

AN

annual (0, savings
utiisation

area of facade and roof greening

on Hall 36 existing waste heat
6000t 613k | 1100
w
wood saved by of 2800 employees
recycled heavy concrete digital circulars use Rebowl

DESY cyched In the Stadiradein competition

al both DESY sites logether | annual waste heat from the cryogenic plant

SUSTAINABLE 34000 km >10 GWh
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https://sustainability.desy.de
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you!



Kontakt

DESY. Deutsches Dr. Kathrin Schulz
Elektronen-Synchrotron D6 — Stabstelle Nachhaltigkeit

kathrin.schulz@desy.de
www.desy.de 040/ 8998 4410



mailto:eva.leister@desy.de
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