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Building a climate-neutral future together.

e Transformation of the energy supply

e Thermal area networking

eCentralised and decentralised networks -

eNetwork architecture / hydraulics
eDealing with "electrification’
ePractical examples

eNew energy prices

eSynergies, making networks smart
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Building a climate-neutral future together.

Transformation of the energy supply BEE(H RTEERY

* Moving away from fossil fuels has become political, climate-
related and economic priority

« Consistent utilisation of local energy sources (waste heat,
lake water, wastewater treatment plants, groundwater,
geothermal energy, etc.]

* Dealing with increasing electrification

* We have to leave the low energy prices known from the past
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Building a climate-neutral future together.

Networking potentials far greater efficiency M ESHERIRFES g
potential than the sum of individual solutions BREER S =R EF

* Building-internal heat recovery potential very
low due to the process demands

* Usable renewable energy sources limited

* High primary energy requirement ‘from the
outside’
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Networking potentials far greater efficiency W%MH@W%*&?I‘%?JEE&
potential than the sum of individual solutions ERIRE R AV

* Cross-building heat recovery potential greater

by factors
~ * More versatile usable renewable energy
sources
* Reduction of the Primary energy demand ‘from
outside’
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Building a climate-neutral future together.

Dimensioning of heating network (3L FNIvERS B a9 A MR E
and source output
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Building a climate-neutral future together.

Dimensioning of heating network (3L FNIvERS B a9 A MR E
and source output
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Building a climate-neutral future together.

Site development HERE
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Site with focus on group with Expand focus to a larger area. Variety of user profiles (housing, office, ...]
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Building a climate-neutral future together.
() il
(Waste) heat sources T
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Building a climate-neutral future together.

() HE
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Building a climate-neutral future together.

(Waste) heat sources () i
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Building a climate-neutral future together.

Centralised and decentralised networks

District heating network
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Building a climate-neutral future together.

Centralised and decentralised networks

Centralised networks £ rh = ) 2%

« Usually a large, local energy source (e.g. waste
incineration plant, wood-fired heating centre])

« Homogeneous user structure (e.g. residential areas]

* High energy value

« High distribution temperatures /Useful energy

* Heat transfer via heat exchanger

© BERAREARMEFERR (WaRREE . AH
L)

- HYNARPEY (MEEX)

- RBRMMES

- pRES/RENAEXS

© BRI RIRER

Decentralised grids

SR DML

ZaiE N

Usually several decentralised heat sources / cooling
users (e.g. data centres, service buildings, light
industry)

Heterogeneous user structure

Relatively low energy value

Low distribution temperatures / anergy

Heat treatment with heat pumps

BEEZNDENFRIAHAA (EIET . Bk
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AT RHEHEREN

RE RN E A TR

NIEE/REERE

{2 AR T RALIE

13



! LR E TS SRR RIRISRSE
Building a climate-neutral future together.

Centralised and decentralised networks SRS HRIURILS
Directional district heating Anergy grid sE =2 WA
network (directional] X&EHAEN (EE) bidirectional (non- XE (FEE M)
directional)
Flow 85°C Warm pipe16°C
Hydraulic
y N e SWitch
“ “ F w l (geothermal
probes,
seawater,
Y Y * Y @ gr]oundwater

Return flow 60°C Cold pipe12°C
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Building a climate-neutral future together.

Finding the right degree of decentralisation ¥ISHRANSIEERTEE
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Building a climate-neutral future together.

Decentralised networks
Operating principle

Cold &

Electrical energy B8/J
Waste heat &
heating (60°C) #%

Domestic hot water 40°C 7K pr—gy
== [¢)
o

Reduced power
consumption
through
freecooling or
Geocooling
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'Heat waste’
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Reduced power requwement due to

better SPF (seasonal performance

factor) or higher evaporator
Cg——
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Building a climate-neutral future together.
Example: Kisnacht artificial ice rink - Anergietz ZHl: Kisnacht ATiBikiz

* Supply 270 flats with waste heat from the KEK ice rink

* Reduction of 600 tonnes of CO2 /a (100 return flights to Sydney or
500 times around the world by car)

*  Win-win for KEK and heat consumers:

. - Substitution of 200,000 litres of heating oil per year

. -Complete recooling to the anergy network, no more
. recooling to the outside air
. -No water treatment, no noise

* Project costs approx. CHF 4 million (geothermal probes, pipeline
network, energy centres, planning)
* Planning period feasibility to service: 3 yrs.

o FRBKZHER A 270 NAB R
o TR 600 ECO2#ER (FHEF100 XiFIRZE B AIATIEL 500
RINHE R AR EHRTT)
o SCILBIKIHF A P RINER
- A= 4E200,000 FHAYELRE A SH
- SFEERMEFHITHS, TREAIMIMNIESR
- TEKANIE, TEE
o INBMARLAN 400 AETARD (MRS, BM. BEIRAI.
F;xl)
o MEITHMREFANEANORIEE: 3F

akk
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SBB Werkstadt Areal Zurich - Groundwater HE2td SBB Werkstadt Areal
utilisation - i TKFIA

« Heating/DHW output
- Requirement for domestic system according to
planning: 686 kW
- Installed capacity of heat pumps: 360 kW
- -> 53% Simultaneity floor heating, DHW ventilation
« Learning:
- Questioning dimensioning pays off
- Negotiations with HVAC engingeers of building is important

o {HER/FIKTH

- XRHARGFE 686 T

- MIRLHEINE 360 T

%>A NEBEITIZEMNS3%, FEATHEE. HKMEX
2T
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Building a climate-neutral future together.

Example of decentralised grid AhzIRIERA
Anergienetz Friesenberg Friesenberg
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Building a climate-neutral future together.

Family Home Cooperative Zurich DR HREFETSIFH

b <<

o ] 80 4 : R ] fifft

5,500 inhabitants5 500 FZ &

2,300 residential units (terraced houses and flats) 2,300 MMEEETT (BRAEBIEEFINE)
4 190,000 m2 energy reference area 190,000 /5 KEEIREE HTR S
b.e 35 GWh//a/Heat requirement35% ELBY/FERVFAETE K | F

7AS NS
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Building a climate-neutral future together.

Swisscom Binz IRTHE(EBinz 9 2E]

* One of Swisscom's four main locations throughout Switzerland
e Data centre cooling requirement (2020): 2.3 MW, 20 GWh/a
* Expandable up to 4.0 MW, 35 GWh/a

"J‘J—

s ITHEEEHITNONFTESZ —
o BUERILESESR (2020 ) 0 23 JkEL, 20 S ERE/E
« T¥REZE 40k, 35FEM/E

21



! LB R T SR PRIRSRSE
Building a climate-neutral future together.

Credit Suisse Uetlihof IR IS5 Uetlihof

Buﬂdmg area the size of 36 football pltches L 1‘Ei—L’|E|: 36 A@E@iﬁ-aﬁé
8,300 jobs 8300 DT AERIf (i Ao ",3;,“
3,300 menus daily &K 3,300 {93 it *
6,600m2 Data centre 6600 £ 5 AKAIZE )

900 parking spaces 900 TMEZEL
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Building a climate-neutral future together.

Friesenberg anergy network

@

FriesenbergBEiRMIZE
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Building a climate-neutral future together.

Friesenberg anergy network FriesenbergBEilRMI4S

e https://www.youtube.com/watch?v=DhGk2vA vHQ

24
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Building a climate-neutral future together.

Anergy network Friesenberg - How it works FriesenbergBERMLEANSE

 Use of waste heat from Swisscom and Credit
Suisse data centres

* Oiland gas only necessary for peak loads in
old buildings

 Store excess waste heat in summer with

more than 330 geothermal probes (250m) and *i% ‘=i=: *$ S
extract it in winter \j ; . e
p— — L e st
. FEABEEENEHLEREERONER e
- RAEEERNEFLTEENATEEBGRMRAS T Ecwimesonden
. FIFR 330 SMBAESL (250 K) HEFMEE S L ———
#, EEFRBMEH Gosabi ar ) s
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Building a climate-neutral future together.

Temperature development / power Anergy network mEFFA/INER GERMLE

FMAESERARNATLRE M TMEBETNER, AnergyBERMEIRE

Energlezutuhrf-abfuhr tiber Systemgrenze pro Helzperlode

Leistung Erdspeicher, Temperaturen Anergienetz (gleitender Mittelwert)
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Building a climate-neutral future together.

Reduction path CO2 eq emissions FGZ RO AR S ERIEE

8.000 -30%"

- 90%

Emission [tonnes CO, eq.]

&
CO2 target== (CO02 actual
COZEHEE R  SEhRmHEE
*13% AWN Credit Suisse, 13% AWN Swisscom and 3% due to refurbishments and replacement building

Hep, 1I3WEHFERBImLER, 13%ImtEE, 3% REEMERIETFTRE

(19
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Building a climate-neutral future together.

Increased efficiency through networking DR E RV 3 IR B S

« Reduction of electricity requirement for cooling by 10 to 20% (depending on cooling
temperature level or whether free cooling via anergy grid is possible)

* This partially compensates for the additional electricity demand for heat pumps

« Reduction in water requirement (fully demineralised) for hybrid recooling

* Savings in operating costs

« Better operational management of existing drycoolers (night-time operation of
drycoolers limited/reduced due to noise, higher availability)

o RHAFABESIED 10%E 200 (BURFZENEE/KFHEES Y UBITAnergyREIRM & #H 1T
E?ﬁ%‘]zv)

. Mz T VR VISR, S 550K

. ﬂl/ BEBEANTEXNKNEXR (X0 PR)

© PAEBITAAK

 NEWNFETRALAMNBNETEE (BHTRE, TRALAB[NREETXERS, THMERS)
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Building a climate-neutral future together.

The challenge of conflicts of interest between the parties FHFnsErIHks
Heat supplier / cooling utilisation Heat consumer / cooling supplier
* Would like to have a refrigeration supply that is as « Cannot offer a guarantee for uninterrupted cold
reliable and uninterrupted as possible delivery

* Would like the longest and most constant
Guaranteed supply of waste heat

 Would like to be free in his entrepreneurial decision
for his production plant that generates waste heat
(location, time, capacity)

 Maywant compensation for waste heat or reserves

« Would like the waste heat to be as cheap/free as

the right to do so if a market for waste heat develops possible for affordable heat generation costs
HIM BN/ A TE TR FOBB/AS BT
© HERBRIUETEMAERTEIGHSHE + TERIEAE TS
- FHEREHREFERPNETRE (s, HEHNRE) + BHEREERKA. RRENFRAENRIE

© BHERBRBME, UREAERATHEXRNZGMEONA - HERARURER/ LT, UREHHRSAR
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Building a climate-neutral future together.

Solution approach for conflicts of interest fRRFzhRAN G E

* Infuture, anergy networks with the integration of localised waste heat can increasingly be created by the public
sector or local energy supply companies (on a larger scale)

« Anergy grid owner/operator builds compensation systems (probes, recoolers) outside city centres as a possible
solution for densely built-up inner cities

« Fee for heat extraction (heating purpose) or heat input (cooling purpose] in depending on the respective (seasonal]
supply and demand

* Uncertainty how many customers will connect: If necessary, assumption of a risk guarantee by the public sector

o AHIIIBHT BTN RS (EEASEER) BEESARMRHN, BIRIFEMNE

© BMRREMBRAEE/ZERE AL AMER G (R, ARalas) | ARABEENRFIREBRRITER
- REBEBEEH (FTMH) HBIER, WRHEIRR (ffBg) BTN (F2) AIZH

© WRERE (HER) BN (%) Wk

* HNAHESBZLOAFREANRNE, SENBAIEERIETXEEIER
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Building a climate-neutral future together.
. B
Influencing factors 2 E3ES

« Connection density (energy per metre of grid/pipe])

« Connection rate (rate of users connecting to the network]

« User load profile (band load / peak load]

« Questioning requested demand quantities (kW)

« User temperature requirement (SPF heat pumps,Discounted cash flow
cooling temperature level)

 Network temperatures 2% 7 mmFree cash flow
° Energy prICGS [|e electr'c'ty] Lz__; —— Cumulative discounted cash flow
« Subsidies £

=

« Business model (payback, IRR)

- EEERE (BANEN/EENEER)
« EREEXR (EEIINEZHNAEAEER) °
© ARRERA (HROB/IEERR)
- WEBKE (TR)

« HARPEEEX (MZE. WWIMER, AHEE ]
7K) <

- MEERE

-« BERMME (WEM)

© AN

BWAER (REERE, KEEK)
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Building a climate-neutral future together.

Energy grid GSG - Industrial area Gossau St. Gallen BEiRM4E GSG - Gossau St.
Gallen Gaiswerwald TIKX

Gaiswerwald

The challenge

* Involvement of 17 private

* companies

 Cross-community

 Low energy prices

* Short access routes

« High waste heat density (enormous, unutilized waste
heat potential)

Prbk
© 17T KBEAT]

- BHKX

© BEROEIR

- RIBRAE

- BERBES (EXHNARFHRHRET)

&
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Building a climate-neutral future together.

Energy grid GSG BEIRMILE GSG

Solution

* GSG Energy Network Association as a joint platform for #
companies and the public sector '

 Energy as a core topic

* Realisation of anergy network as Private-public
partnership]

ﬂ

%

oy
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<
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2/
2227
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ok Ve
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* GSG gEENBIHM=EAS VT AELE I THNESES
o BREAZOER

o SCINAFAETERIREIRE M2
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Building a climate-neutral future together.

Optimisation from the building to the site MEAZHHEAYTEL

« Internal heat recovery with short-term storage (hours]

« Direct waste heat utilisation between buildings/ in the area
« Storage in the area (days to season]

« Equalisation via additional source / sink

-+ HAEHAMBRETIRE R ARFAMIUL (FR/NEY)
- BV E/XEANERERRF A

- XERfERE

o BEEIINIRVE/POCREA T
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Building a climate-neutral future together.

Sector coupling electricity-heat-mobility Business model: --ZiElSiE s
Synergies with electromobility SRESFRID RIS

* Both require large grid connections, but not always at the same time
WE T E AR B MERE S EH AR ER I #H1T

2
T w 2 Night-time charging of\elgc_tric mobility
5% g Fleet ZRBRRIEE RN R TFERE
S & ¥ F
Heat pumpPE £ 2 = [
W HeotpumetR § 25 L
Charging stations Z8EBHE

Night setback heat pump
RIEFTINIR

Oh 6h 12h 18h 24h
Time of dayfd[&] 35
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Building a climate-neutral future together.
k3

Sector coupling electricity-heat Procedure B-AEpJES: EF

« Determine building inertia (cooling as a function of outside temperature and decay time, e.g. by
building simulation]

* Calculate potential for savings

* Implement in control system

© WERAMHE (AN5TINEENRARNENEHER, MBTRADEN
© RS
e PULES
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Building a climate-neutral future together.

'''''

"Through networking, an area harbours

A greater efficiency potential than the sum of the individually

sconsideredbuildings.”

BB, LERBIRFENERAY TR, BXAEERERNERURIE S

37



! LA TS SR RRIRIRR
Building a climate-neutral future together.

Example of a centralised district heating network 6. SerhzUXianmss

Initial situation

« Residential areas / service buildings with relatively old
buildings and mineral spa

« Almost exclusively heat demand (little cooling demand]

* Local forest, sale of energy wood not attractive

?ﬂﬁA'Iﬁfﬂ

'f—‘l‘:[/ﬂﬁx*’k, BRMEXNTRIE, Bas
o HIFER (ﬂ? B HATK)
o LB, BBIREAMREERBERSIN
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Building a climate-neutral future together.

Example of a centralised district heating network

Solution fERTTE

« Wood heating centre with directional district heating
network

« Management of local forest

C R A R AR H A
. LA EE

The challenges mHIff A9Fk L
« No cooling /No waste heat utilisation

* Wood logistics
« Wood heating

Pollutants / particles

o EARH/THEHBFHA
© KR

© ARAFfHER
NS YVE T
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Building a climate-neutral future together.

THANK YOU
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