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About 10 years since 
1st contacts,

To be progressively 
started this winter

More under 
construction
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Introduction to heat recovery at CERN

A first multi -MW project at CERN (LHC-P8 / ZAC Ferney-Voltaire)

Heat recovery for Meyrin & Prevessin sites 

Recent studies and new ideas 

Summary and take away messages

Content
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Energy consumption at CERN
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Elec~96%

Stabilised energy consumption for last decade (~1.25 TWh/y)

Energy coordination and tools since 2015 (WebEnergy)

ISO 50'001 certification Feb-2023

LHC~55%
SPS~28%

PS~10%
Sites~7%

Long

Shut-down 

1

Long

Shut-down 

2

Energy Policy:

Less(energy), Better , Recover(heat)

... Energy consumption produces heat...



Heat rejection: cooling towers
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~ 30 C

~ 22 C

Equipment

to be cooled

Heating is mostly originated from 

Joule effect in conductors:

motors, NC magnets, electronics 

(power, computing), ...

WARM



Heat rejection at CERN

6

Cooling towers at CERN:  450 MW installed power

Maximum dissipated:        200 MW (max electrical consumption!)

13Nov-2025 ATS Seminar  |  S. Claudet  |  Heat Recovery at CERN

How could this heat be used?

By who ?!?



ESSRI 2024, Energy for Sustainable Science at Research Infrastructures
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2011, ESS - Lund (S)
125 participants, mostly Europeans

2013, CERN (CH)
189 participants, 14 countries (incl. JP & USA)

2015, DESY - Hambourg (D)
Stabilised participants, format

2017, ELI-NP - Bucharest (RO)
From concepts to realistic actions
ñEconomy, Reliability, Efficiencyò

2019, PSI - Villigen (CH)
Web: essri.psi.ch

2022, ESRF - Grenoble (F)
Web: indico.esrf.fr/event/2/, ~90 persons 

2024, CIEMAT - Madrid (ESP)

CERN at the origin of this series, organiser of 2ndevent

Energy management, Energy efficiency, Identify good practices, stimulate initiatives, cooperation amongst institutes

Research infrastructures do not want to represent an energy issue for society,
But wish to contribute to good practices and solutions for the future !

7th September
25th, 26th and 27th, 2024

Madrid, Spain

https://agenda.ciemat.es/event/4431/

https://agenda.ciemat.es/event/4431/


Heat recovery major consideration: temperature level
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1- Temperature level

2- Quantity, transport (later)



Heat recovery major consideration: temperature level
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1- Temperature level

2- Quantity, transport (later)

Not worth considering 

producing electricity

Heat recovery at highest 

possible temperature ?

Just consume LESS !

improve energy efficiency !

BETTER !



At the origin of heat recovery studies at CERN
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It is more efficient to channel 
recovered heat through existing 
windows than isolating a large 

quantity of old buildings !!!
(Direct or heat pump to heating network) 

ESSRI 2011-2013-2015, with considerations outside of CERN
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At the origin of heat recovery studies at CERN
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It is more efficient to channel 
recovered heat through existing 
windows than isolating a large 

quantity of old buildings !!!
(Direct or heat pump to heating network) 

ESSRI 2011-2013-2015, with considerations outside of CERN

It seems interesting to recover heat if the site is 

equipped with central heating network and/or with old 

buildings with poor thermal performance
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(heat from compressors at ~ 60'C)



Towards feasibility studies at CERN 
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Heat recovery projects identified & studied (2017-18)

13Nov-2025 ATS Seminar  |  S. Claudet  |  Heat Recovery at CERN 13



Towards feasibility studies at CERN 
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Ferney-Voltaire 
Innovation

LHC-P8 to ZAC Ferney-Voltaire (ext.):

Worth a technical and economical evaluation, 

would it make sense ?

LHC-P1 to CERN Meyrin (int.):

More investment required (multi MCHF),

LS2 & resources already committed, new ...

Heat recovery from LHC-P8 to be injected in a local 

ñanergieò loop

(ZAC Ferney-Voltaire innovation)



Introduction to heat recovery at CERN

A first multi -MW project at CERN (LHC-P8 / ZAC Ferney-Voltaire)

Heat recovery for Meyrin & Prevessin sites 

Recent studies and new ideas 
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ZAC Ferney-Voltaire, the needs (2016)
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Heating network of new ZAC, and possible links to FV Heating Power needs [kW] for each hour of the year

WHERE ? HOW MUCH ?



LHC-P8, Heat available & technical constraints
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In practice, most important than highest temperature level: availability of maximum heat during winter months!

At least 5MW available, possibly 10MW for ZAC network upgrades, multi-MW available 55 to 65% over 15 years

WHERE ? HOW MUCH ?



Cost:

No loss, no gain, incentive for more recovery

Availability of heat:

CERN is not a district heating entity, Heat when 
available (of course with proper coordination)

Risks & responsibilities:

- Known technology & heat exchangers at CERN (to 
keep hands on availability for LHC)

- Circulation pumps for transfer loop outside of 
CERN (not CERN to decide when to operate the 
heat recovery loop)

Energy needs/available & general considerations
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General conditions:

(established with CERN top management)



Systematic evaluation done CERN / Pays de Gex (F)
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Systematic evaluation of possible 

synergies between CERN sites and 

local communities in France

- Heat profile per site (CERN)

- Review of needs (locals)

- Possible routing of heating network

=> Power density & preliminary costing 

to give a tendency

2017-2019

Typical evaluation Needs-Heat-Routing to probe if a synergy could lead to a viable heat recovery network



Systematic evaluation done CERN / Pays de Gex (F)
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Criteria ADEME (F):

P_density > 2 MWh/ml/y, viable with conditions (future interlink, needs ...)

P_density > 5 MWh/ml/y, economically viable

Decision to proceed with LHC-P8 to ZAC Ferney-Voltaire (2019),

and revisit LHC-P2 & LHC-P5 at a later stage (being considered now)

Systematic evaluation of possible 

synergies between CERN sites and 

local communities in France

- Heat profile per site (CERN)

- Review of needs (locals)

- Possible routing of heating network

=> Power density & preliminary costing 

to give a tendency

LHC -P2 

site

Possible 

network & 

major loads

5.5 MWh/ml/y

2.4 MWh/ml/y

3.2

MWh/ml/y

2017-2019

Typical evaluation Needs-Heat-Routing to probe if a synergy could lead to a viable heat recovery network
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Similar evaluation done CERN / Canton Genève (CH)

2019

Not enough thermal power density, or zones 

already equipped.

Agreement to revisit the situation in case of 

specific needs (interlink)



From Convention to Works@CERN and operation entity
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26 June 2019

2 x 5 MW heat exchangers being installed in dedicated building at LHC P8

Cost neutral for both parties:

Å 60% at completion

Å 40% pro-rata of heat

17 Sept 2020

23 Nov 2021

Primary
CERN

ҐҖἹ! Ӭ ҐҐἹ!

3K=JK ҐғἹ! Ӭ ҐҎἹ!

Public-private entity created to 

operate the network



LHC-P8 and link towards ZAC Ferney-Voltaire
2xDN500 pipes over more than 1.6km between LHC-P8 to B11 Heating-plant

2313Nov-2025

Ferney-Voltaire 
Innovation

- 2019: Signature of convention (contract)

- 2021: Acceptance of recovery circuits on CERN site

- 2023: Connection to LHC-P8

- 2024: Network of 2km completed, heating plant started (civil)

- 2025: Completion of complementary network in Ferney-Voltaire

- 2025: Completion of heating plant, commissioning before winter 25-26
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The branch for existing housing in Ferney 

(Dalkia) will help for early years !!!



LHC-P8 / ZAC Ferney-Voltaire, next: commissioning
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S2-2025:heavy 

commissioning by DALKIA 

on ZAC site

. . .

Courtesy N. Bellegarde

2025


