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Energy context Switzerland

Policy objectives International context

m Halve GHG emissions by 2030 relative to 1990 m Fragile security of supply
m Net zero GHG emissions by 2050 m  No framework agreement with EU

atmunofiversites (TP oo nanermion win o= 3o mico, @ NO electricity agreement
1.5 million heat pumps ..
m Electricity sector only partly

(today 0.3 million)

and . .
with attractive generation profile | | be ra | |Zed
: ; Expansion of heat grids in urban areas
Heavy vehicles using
Energy system s

Cement and chemical plants

battery-powered cars with (2.9 Mt CO2 pa)

m Electricity
m close to zero carbon : S
Switzerland (3 Mt CO,, pa)
m Phase out of nuclear
. from hydropower
O Space heat|ng (53% of production)
High levels of efficiency

m Older buildings: mostly oil & gas o kol adhial meacsemes  from PV systems, 40% of
o g y g production (today 2 TWh) [} Levy Of 120 CH F/tonne C02
m Newer buildings: mostly heat pumps

m District heating m Tender-based EEPs
= Industry m Buildings: subject to cantonal law

Well insulated buildings

with low heating demands POIicy highlig hts

m Hardly any heavy industry

Figure: SFOE and Prognos, Energy perspectives 2050+
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5GDHC - 5t generation district heating & cooling (UNIGE) ...

DeCarbCH =
Build.ing Builcl.ing Wa§te heat' from el eqpe .
ol Feasibility of 5GDHC is related to
AN

Pl

I I e
@/ L 2 L 2 \\
RES
o e
A
m S [
Building Seasonal/daily Building
(Cooling) storage (Cooling)
4G district 5GDHC
heating
Flow temperature ~50°C <30°C
User side Direct heating Adjustment by HP
Flow direction Unidirectional Bidirectional
Heating and cooling Separate Combined

simultaneous demands, Seasonal TES

Thermal demands

Li X, Yilmaz S, Patel M, Chambers J. “Techno-economic analysis of fifth-generation district heating and cooling combined with seasonal borehole thermal
energy storage.” Under review, Applied Energy 2023.
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Li et al., submitted KPIs of 5GDHC and reference systems



Energy demand profiles for industry (HsLu/uNiGE)

Example: Meat processing (company Bell)
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L5570 kW--

5570-kW.

2000 6000 10000
H [kW]

Most (>90%) of the HP potential had already been implemented.

HP from 30 °C to 115 °C not considered
Geothermal energy would be of interest.

D. Meier (Encontrol) and R. Morand (Helbling), 2007

14000
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Technology options Scenarios

m CC-Waste: CO, separation on waste, wood and sludge CHP plants m Zero (with agriculture and

m CC-CEM: CO, separation on cement plants air travel)

m CC-Gas: CO, separation on gas CHP plants m +6 Mt/a: Domestic without
m Gasification: Wood gasification to produce hydrogen, SNG, kerosene air travel

m HT-X: Hydrothermal gasification / liquefaction / carbonization = +12 Mt/a = +6Mt/a

m Pyrolysis: Wood pyrolysis to produce charcoal plus 6 Mt/a compensation

m Rural-AD: Anaerobic manure digestion connected to gas/CO, abroad

network
DAC: Direct air capture

G. Guidati, ETHZ, work in progress
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CCS Technologies compared
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Change in annual total system costs (mCHF/a)

Interesting The most
newcomer
valuable
Valuable for
high climate technology!
ambitions
T Indispensible
NENEY for real net-
zero
N¢g o%g ovg gep  d9g I¢9p  Sve 99
+ 9 + 9 + 9 + 9 + 9 + 9 + 9 + 9
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How much more does it cost if this technology is not available

G. Guidati, ETHZ, work in progress 10
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Key messages

m Explorative analyses of thermal grids should become more easily accessible for
planners and decision makers.

m Seasonal thermal storage in combination with 5GDHC is promising and should
be further studied.

m There is urgent need for CCs/GCCs for industrial processes (let’s collaborate on
a database!)

m More work needed on CCS (which process combinations, heat integration etc.)
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Dissemination - Workshops & Webinar

N 1 March at 1: 30pm

' (]
h O 2 DS i pixel.com &

Benjamin Davies on Unsplash |

Go to www.sweet-decarb.ch -> events to register
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SWEET DeCarbCH

@sweetdecarbch1590
58 subscribers

VIDEOS

STORAGE BUBBLE

LAKE ?
by Andreas Bohren (OST)

Popular

sweet .

DeCudCH

LUNCH TALKS SEm

DeCarbCH Lunch Talk: Bubble in the lake, big
thermal storage underwater? talk by Andre...

56 views + 4 weeks ago

ZURICH
by Armin Eberle (ZHAW)

sweet

CeCaaCn

LUNCH TALKS SEm

DeCarbch Lunch Talk: Case Study — Decarb
Zurich presented by Armin Eberle

57 views * 7 months ago

PLAYLISTS

COMMUNITY CHANNELS

lielmetti,
oscariello)

sweet

(ST

T
LUNCH TALKS SEg 3527

DeCarbCH Lunch Talk: Deep geothermal
energy as a solution to decarbonize the...

* 1 month ago

by Gianfranco Guidati (ETH)

sweet

DeCatCN

LUNCH TALKS SE@

DeCarbch Lunch Talk: Negative Emission
Technologies presented by Gianfranco...

9 months ago

RENEWABLE HEA

IS ITROCKET SIENCE?
o

hristiane Egger
00 Energiosparverband, ESV)

sweet

CeCatCh

LUNCH TALKS SEm

DeCarbch Lunch Talk: Renewable heat: Is it
rocket science? presentation given by...

¥s * 4 months ago

ID
ERTA

AINTY

by Jonathan Chambers (UNIGE)

sweet

DaCatCn

LUNCH TALKS SEm

DeCarbch Lunch Talk: Perspectives on
thermal grid modelling presented by...

86 views * 9 months ago

— =
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Q Subscribed

Number of views on 23.2.2023

#dontforgetcooling =

Do not forget the cooling network
#dontforgetcooling

26 views * 5 months ago

SOLAR HEAT

FORTHERAIRL NETWORKS & THE INDUSTRY
by Florian Ruesch (OST)

sweet

DeCaaln

LUNCH TALKS SE@

DeCarbCH Lunch Talk: Solar energy for
Networks and the Industry , presentation b...

* 10 months
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EMPERATURE THERMAL
EDOCTION o JHERNMAL NETWORKS HEAT PUMPS
by Jorg Worlitschek (HSLU) by Tobias Sommer &

by Cordin Arpagaus (OST)
Stefan Mennel (HSLU)

by Stefan Schneider (UNIGE)

sweet o sweet : SWeel srxy sweet

DelutCH
LUNCH TALKS SE LUNCH TALKS SEp
[34:53 29:19

DeCarbCH Lunch Talk: Temperature
Reduction in District Heating by Sefan...

DaCatCH

LUNCH TALKS SE@ LUNCH TALKS SE%

DeCarbCH Lunch Talk: Thermal Networks -
Challenges and Outlook presented by Tobia...

DeCarbCH Lunch Talk: Long term thermal
energy storages by Jorg Worlitschek

216 views * 1 year ago

DeCarbCH Lunch Talk: Industrial Heat
Pumps presented by Cordin Arpagaus

1K views - 1 year ago

ago

101 views * 11 months ago

vs * 1 year ago

QA TENQIE

by Matthias Speich (ZHAW)

by Donald Olsen (HSLU)

sweet

DeCatCH

sweet

| Go to www.sweet-decarb.ch
LUNCH TALKS SE@ LUNCH TALKS SEm

DecarbCH Lunch Talk: Socio-Economic

DeCarbCH Lunch Talk: Pinch Analysis by
challenges by Matthias Speich

Donald Olsen

69 views * 1 year ago 318 views + 1 year ago

Number of views on 23.2.2023
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