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0. Definitions
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1. Update on thermal loads

Supplyair
Exhaustair

Underground

Surface

Chilledwater
Supply

Return
AHUs

S
h

a
ft

Cavern

Chilledwater
Supply
Return

TOCHILLERS

TOCHILLERS

Inigo Martin Melero (CERN/EN/CV)



Inigo Martin Melero (CERN/EN/CV) 5

1. Update on thermal loads

Ventilation cooling requirements 
in Primary Water Circuit

Chilledwater

Refrigerant

Primarywater 1

Chiller

6°C

12°C

25°C

More info:

I. Martin Melero @ Session TIWG 5 

Primary circuit heat loads

Point Cryogenics Experiment General Services Power convertersRF Chilled Water Underground TOTAL

A 0.35 0.50 2.00 5.87 42.56 51

B 2.00 5.18 1.05 8

D 0.35 0.50 2.00 5.84 42.56 51

F 2.00 5.18 1.05 8

G 0.35 0.50 2.00 5.87 42.56 51

H 34.00 2.00 4.50 11.24 48.95 100

J 0.35 0.50 2.00 5.84 42.56 51

L 10.00 2.00 0.07 5.71 2.74 20

Heat loads (MW) at Cooling Towers, FCC-ee ttbar
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1. Update on thermal loads

Point Cooling power (kW) Flow rate (m3/h) Numberof chillers Cooling power / chiller (kW) TOTAL (kW)

A 4,895 703 6 1,000 6,000

B 4,322 620 6 900 5,400

D 4,875 700 6 1,000 6,000

F 4,322 620 6 900 5,400

G 4,895 703 6 1,000 6,000

H 9,367 1345 7 1,800 12,600

J 4,875 700 6 1,000 6,000

L 4,757 683 6 1,000 6,000

Chillers, FCC-ee ttbar

Chilled water requirements

Chilledwater

Refrigerant

Primarywater 1

Chiller

/ht Ғ р 

Increase in chillers due 
to cable load Tunnel

6°C

12°C

25°C

Primary water 
requirements 
in Table p. 5

Chillers

Inigo Martin Melero (CERN/EN/CV)
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1. Update on thermal loads Chilled water loads

2. Underground heat loads to chilled water (kW)

POINT Cryogenics RF
Experimental 

Areas
Power 

Converters
Ventilation 

UW TOTAL

A 10 50 220 200 480

B 220 220

D 10 40 220 200 470

F 220 220

G 10 50 220 200 480

H 145 4,600 220 200 5,165

J 10 40 220 200 470

L 60 75 220 200 555

1. Surface heat loads to chilled water (kW)

POINTCryogenics
Power 

Converters
General 
Services

Experimental 
Areas

Shaft 
Pressurisation

Fresh Air for 
Underground Areas

TOTAL TO 
CHILLED WATER

A 13 500 50 300 150 1013

B 500 150 50 700

D 13 500 40 300 150 1003

F 500 150 50 700

G 13 500 50 300 150 1013

H 1,400* 2,250* 500 150 150 800

J 13 500 40 300 150 1003

L 402* 35* 500 150 150 800

*Extracted without chilled water ĄOption: free cooling

3. Sector heat loads to chilled water (kW)

Magnets Cables
Synchrotron 

radiation 
absorbers

Alcoves
TOTAL

PER SECTOR

352 2,500 250 300 3,402

Chilled 
water load

=
1. Surface + 2. Underground 

+ 3. Sector

Scenario for 7 alcoves

Inigo Martin Melero (CERN/EN/CV)
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2. Update on integration
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2. Update on integration
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Technical Areas in B, F Air Supply Extraction Emergency extraction

Access Mode Ventilation Service Cavern: 40,000 m3/h 40,000 m3/h 40,000 m3/h

Technical Points: B, F

PF.9

PF.7

Reference Duct Function Size

PF.1 Ventilation Tunnel Supply 1 1.2 m

PF.2 Ventilation Tunnel Extract 1 1.2 m

PF.3 Ventilation Emergency Extract 1 1.2 m

PF.4 Ventilation Tunnel Supply 2 1.2 m

PF.5 Ventilation Tunnel Extract 2 1.2 m

PF.6 Ventilation Emergency Extract 2 1.2 m

PF.7 Ventilation Service Cavern Supply 1.1 m

PF.8 Ventilation Service Cavern Extract 1.1 m

PF.9 Shaft Pressurisation 1.2 m

PF.8

PF.1

PF.2 PF.3

PF.6

PF.4

PF.5

PF.9

PF.1PF.2 PF.7PF.8

PF.4PF.5

Integration 
under study

Tunnel Section

Shaft View



2. Update on integration
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Technical Areas in H,L Air Supply Extraction Emergency extraction

Access Mode Ventilation Service Cavern: 40,000 m3/h 40,000 m3/h 40,000 m3/h

RF Points: H, L

Reference Duct Function Size

PH.1 Ventilation Service Cavern Supply 1.1 m

PH.2 Ventilation Service Cavern Extract 1.1 m

PH.3 Ventilation Klystron Gallery Supply 1 m

PH.4 Ventilation Klystron Gallery Extract 1 m

PH.5 Ventilation Klystron Gallery Emergency 1 m

PH.6 Ventilation Tunnel Supply 1 1.2 m

PH.7 Ventilation Tunnel Extract 1 1.2 m

PH.8 Ventilation Emergency Extract 1 1.2 m

PH.9 Ventilation Tunnel Supply 2 1.2 m

PH.10 Ventilation Tunnel Extract 2 1.2 m

PH.11 Ventilation Emergency Extract 2 1.2 m

PH.12 Shaft Pressurisation 1.2 mPH.12

PH.12

PH.9 PH.1

PH.2

PH.3

PH.4

PH.5

PH.6

PH.7PH.8

PH.10

PH.11

PH.5

PH.4 PH.3

PH.8PH.11

Integration 
under study

Shaft View
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2. Update on integration
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Technical Areas in H,L Air Supply Extraction Emergency extraction

Access Mode Ventilation Service Cavern: 40,000 m3/h 40,000 m3/h 40,000 m3/h

RF Points: H, L

Reference Duct Function Size

PH.1 Ventilation Service Cavern Supply 1.1 m

PH.2 Ventilation Service Cavern Extract 1.1 m

PH.3 Ventilation Klystron Gallery Supply 1 m

PH.4 Ventilation Klystron Gallery Extract 1 m

PH.5 Ventilation Klystron Gallery Emergency 1 m

PH.6 Ventilation Tunnel Supply 1 1.2 m

PH.7 Ventilation Tunnel Extract 1 1.2 m

PH.8 Ventilation Emergency Extract 1 1.2 m

PH.9 Ventilation Tunnel Supply 2 1.2 m

PH.10 Ventilation Tunnel Extract 2 1.2 m

PH.11 Ventilation Emergency Extract 2 1.2 m

PH.12 Shaft Pressurisation 1.2 mPH.12
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2. Update on integration
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RF Points: H, L

RF Areas in H, L Air Supply Extraction Emergency extraction

Run & Access Mode 30.000 m3/h 30.000 m3/h OFF

Emergency conditions < 30.000 m3/h < 30.000 m3/h < 30.000 m3/h

Reference Duct Function Size

PH.1 Ventilation Service Cavern Supply 1.1 m

PH.2 Ventilation Service Cavern Extract 1.1 m

PH.3 Ventilation Klystron Gallery Supply 1 m

PH.4 Ventilation Klystron Gallery Extract 1 m

PH.5 Ventilation Klystron Gallery Emergency 1 m

PH.6 Ventilation Tunnel Supply 1 1.2 m

PH.7 Ventilation Tunnel Extract 1 1.2 m

PH.8 Ventilation Emergency Extract 1 1.2 m

PH.9 Ventilation Tunnel Supply 2 1.2 m

PH.10 Ventilation Tunnel Extract 2 1.2 m

PH.11 Ventilation Emergency Extract 2 1.2 m

PH.12 Shaft Pressurisation 1.2 mPH.12
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2. Update on integration
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Exp. Points: A, D, G, J

Reference Duct Function Size

PA.1 Ventilation Experimental Cavern, Supply 1.2 m

PA.2 Ventilation Experimental Cavern, Extract 1.2 m

PA.3 Ventilation Experimental Cavern, Gas Extract 1.2 m

Exp. Areasin A,D,G,J Air Supply Regular Extraction Gas Extraction

Run & Access Mode 50.000 ς70.000 m3/h 50.000 ς70.000 m3/h OFF

Flushing Mode 50.000 ς70.000 m3/h 50.000 ς70.000 m3/h OFF

Fire Emergency Up to 70.000 m3/h Up to 70.000 m3/h OFF

Gas Emergency 20.000 m3/h OFF 20.000 m3/h

PA.1
PA.2

PA.3

PA.3
PA.3

PA.2PA.2

PA.1
PA.1

Integration 
under study

Shaft View



2. Update on integration
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Exp. Points: A, D, G, J

TechnicalAreasin A,D,G,J Air Supply Extraction Emergency extraction

Run & Access Mode Fresh air UAs: 20,000 m3/h
Ventilation Service Cavern: 40,000 m3/h 

60,000 m3/h 60,000 m3/h

Reference Duct Function Size

PA.4 Ventilation Service Cavern Supply
+ FreshAir for UAsSupply

1.3 m

PA.5 Ventilation Service Cavern Extract
+ FreshAir for UAsExtract

1.3 m

PA.6 Ventilation Tunnel Supply 1 1.2 m

PA.7 Ventilation Tunnel Extract 1 1.2 m

PA.8 Ventilation Emergency Extract 1 1.2 m

PA.9 Ventilation Tunnel Supply 2 1.2 m

PA.10 Ventilation Tunnel Extract 2 1.2 m

PA.11 Ventilation Emergency Extract 2 1.2 m

PA.12 Shaft Pressurisation1 1.2 m

PA.13 Shaft Pressurisation2 1.2 m

PA.1
PA.2

PA.3

PA.4
PA.5

PA.6
PA.7

PA.8

PA.9
PA.10

PA.11

PA.12

PA.13

PA.12

PA.13

Integration 
under study

Shaft View



2. Update on integration
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Exp. Points: A, D, G, J

PA.1
PA.2

PA.3

PA.4
PA.5

PA.6
PA.7

PA.8

PA.9
PA.10

PA.11

PA.12

PA.13

Reference Duct Function Size

PA.1 Ventilation Experimental Cavern, Supply 1.2 m

PA.2 Ventilation Experimental Cavern, Extract 1.2 m

PA.3 Ventilation Experimental Cavern, Gas Extract 1.2 m

Reference Duct Function Size

PA.4 Ventilation Service Cavern Supply
+ FreshAir for UAsSupply

1.3 m

PA.5 Ventilation Service Cavern Extract
+ FreshAir for UAsExtract

1.3 m

PA.6 Ventilation Tunnel Supply 1 1.2 m

PA.7 Ventilation Tunnel Extract 1 1.2 m

PA.8 Ventilation Emergency Extract 1 1.2 m

PA.9 Ventilation Tunnel Supply 2 1.2 m

PA.10 Ventilation Tunnel Extract 2 1.2 m

PA.11 Ventilation Emergency Extract 2 1.2 m

PA.12 Shaft Pressurisation1 1.2 m

PA.13 Shaft Pressurisation2 1.2 m
PA.6++

PA.6+

PA.7++

PA.7+

PA.8++

PA.8+

++ +

Integration 
under study

Tunnel Section

Tunnel Section
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3. Update on tunnel concept
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General Input data

Cross section area 15.2 m2

Sector length 11,396 m

Max. Temperature (running
conditions)

32oC (to be 
confirmed)

Max. dew point Temperature 12oC (to be 
confirmed

Compartment Input data 

Number of 
Compartments 29

Compartment

length 400 m

Volume 

Compartment 6,080 m3

Ventilation parameters

Normal operation air flow per 

sector 2 x 27,000 m3/h

Flushing air flow 

(longitudinal) per sector 100,000 m3/h

Air supply points per 
compartment 4

Air flowper supply point 
(normal operation) 474 m3/h

Time to complete air renewal
(flushing) 1.7h

Maximum air speed
(normal operation ςflushing) 0.5 m/s ς1.8 m/s

Cooling capacity in normal
operation for DT = 15 K per 
sector 271 kW

3. Update on tunnel concept General parameters
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3. Update on tunnel concept Semi-transverse

Run Mode Ą Machine is in operation
Access Modes Ą Maintenance / works 

are done in the tunnel
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3. Update on tunnel concept Semi-transverse

Flushing Mode Ą Full air renewal between  
Access and Run Modes
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3. Update on tunnel concept Semi-transverse

Emergency Mode Ą Smoke & fire or 
helium leak scenario
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3. Update on tunnel concept Longitudinal

Run Mode Ą Machine is in operation
Access Modes Ą Maintenance / works 

are done in the tunnel
Flushing Mode Ą Full air renewal between  

Access and Run Modes

Advantages

- No slab duct needed

- Less and simpler controls (dampers,etc)

- More efficient overall, less pressure loss

Challenges

- Degraded modes

- Force needed to open compartment doors

- Larger dampers at compartment walls  
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3. Update on tunnel concept Longitudinal

Emergency Mode Ą Smoke & fire or 
helium leak scenario



Inigo Martin Melero (CERN/EN/CV) 23

3. Update on tunnel concept Adaptation Run / 

Access Ą Emergency
(+)

(-)

Signs criteria

0 min 3 min 15 min

0 min 3 min 8 min

STABLE 
VENTILATION

STABLE 
VENTILATION

Emergency in central compartment*
Semi-transverse

Longitudinal

*With 7000 m3/h per affected compartment

SMOKE EXTRACTION 
CONDITIONS MET

SMOKE EXTRACTION 
CONDITIONS MET
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3. Update on tunnel concept Adaptation Run / 

Access Ą Emergency
(+)

(-)

Signs criteria

0 min 3 min 15 min

0 min 3 min 8 min

Emergency in lateral compartment*

Longitudinal

Semi-transverse
*With 7000 m3/h per affected compartment

STABLE 
VENTILATION

STABLE 
VENTILATION

SMOKE EXTRACTION 
CONDITIONS MET

SMOKE EXTRACTION 
CONDITIONS MET


