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PART 1

GReC Experiment in hall SM18GReC Experiment in hall SM18

Collaboration :Collaboration :
CERN (GENEVA, SWITZERLAND), 

CRTBT (GRENOBLE-FRANCE)
LEGI (GRENOBLE-FRANCE)
ENSL (LYON - FRANCE)
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GReC ExperimentGReC Experimentpp
LLarge axisymmetric turbulent jetarge axisymmetric turbulent jet
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GReC ExperimentGReC ExperimentGReC ExperimentGReC Experiment

Cryogenic requirements

Gaseous He flow as cold as possible (~4.5-5 K)
No liquid droplet allowed at all (single phase)No liquid droplet allowed at all (single phase)
Flow rate as high as possible
As stable as possible steady-state conditionsAs stable as possible steady-state conditions 
during the measurement period (a few hours)
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GReC ExperimentGReC ExperimentGReC ExperimentGReC Experiment

Cryogenic facility available and compatible :

6kW @ 4.2 K  LINDE cryoplant in SM18 

300 g/s LHe @ 4.2K , atm. pressure
R 107 Rλ⇒ Re ~ 107, Rλ ∼ 6000

Availability of a distribution valve box with 
m bl t n f linremovable transfer lines 
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SM18 HallSM18 Hall
Largest Largest cryogenic test facility at CERNcryogenic test facility at CERN

CryogenicCryogenicCryogenic Cryogenic 
test area for test area for 
the big LHC the big LHC gg
magnets magnets 
and RF and RF 
cavitiescavities
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SM18 Helium Cryogenic infrastructure SM18 Helium Cryogenic infrastructure y gy g
SUMMARYSUMMARY

He cryogenic equipments connected to hall SM18 : 

P18 : 18 kW @ 4.5K, atm. p. AL refrigerator 
(~770 g/s LHe) feeding a 25 000 liter LHe(~770 g/s LHe), feeding a 25 000 liter LHe 
dewar
Network of LHe distribution and recuperationNetwork of LHe distribution and recuperation 
transfer lines
Large pumping unit 400W @ 1 8 K (10 mbar)Large pumping unit 400W @ 1.8 K (10 mbar)
2 x 100 000 liters LHe storage vessels
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SM18 Helium Cryogenic infrastructure SM18 Helium Cryogenic infrastructure y gy g
SUMMARY (2)SUMMARY (2)

He cryogenic equipments available in hall SM18 : 

6 kW @ 4.2 K  LINDE cryoplant  

300 g/s LHe @ 4.2 K , atmospheric pressure
Additional separate LN2 precooler
F d h 25 000 li LH b ff d (b k f hFeeds the 25 000 liter LHe buffer dewar (backup for the 
18 kW during LHC magnets tests)
Distribution Valve Box : TLs to Dewar (fixed) + string D L D (f ) g
(removable)
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SM18 Helium Cryogenic InfrastructureSM18 Helium Cryogenic Infrastructure
l l hl l hGeneral Flow SchemeGeneral Flow Scheme
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SM18 SC Magnets Test Benches SM18 SC Magnets Test Benches gg
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SM18 Magnets + Cavities Test StationsSM18 Magnets + Cavities Test StationsSM18 Magnets + Cavities Test StationsSM18 Magnets + Cavities Test Stations
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SM18 Magnets Test BenchesSM18 Magnets Test BenchesSM18 Magnets Test BenchesSM18 Magnets Test Benches
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6kW LINDE Cryoplant: recuperated from LEP and re6kW LINDE Cryoplant: recuperated from LEP and re--
i t ll d i SM18 f th LHC t t i (P t fi t ll d i SM18 f th LHC t t i (P t finstalled in SM18 for the LHC magnet string (Proto of installed in SM18 for the LHC magnet string (Proto of 

a full cell of the LHC magnets lattice)a full cell of the LHC magnets lattice)
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6kW LINDE Cryoplant: recuperated from LEP and re6kW LINDE Cryoplant: recuperated from LEP and re--6kW LINDE Cryoplant  recuperated from LEP and re6kW LINDE Cryoplant  recuperated from LEP and re
installed in SM18 for the LHC magnet stringinstalled in SM18 for the LHC magnet string
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GReC ExperimentGReC Experimentpp
Solutions for the cryogenic requirementsSolutions for the cryogenic requirements

Recycling of a 
cryostat usedcryostat used 
for the tests of 
LEP cavities

Development of a 
special removablespecial removable 
interconnecting 
transfert line 
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GReC ExperimentGReC Experimentpp
Simplified Test SetSimplified Test Set--up Flow Schemeup Flow Scheme
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GReC Experiment : special coaxial interconnecting transfer line

3 x 3.5 kW heaters
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GReC GReC 
ExperimentExperiment

Head of the Head of the 
special coaxial special coaxial pp
interconnecting interconnecting 
transfer linetransfer line
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GReC ExperimentGReC Experimentpp
Results & StabilityResults & Stability
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GReC ExperimentGReC Experimentpp
Results & StabilityResults & Stability
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CERN FacilitiesCERN Facilities

PART 2

He Pipe Experiment in hall 180He Pipe Experiment in hall 180

Collaboration :Collaboration :
CERN (GENEVA, SWITZERLAND), 

NEEL (GRENOBLE-FRANCE)
LEGI (GRENOBLE-FRANCE)
ENSL (LYON - FRANCE)
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Halls 180+191 : ATLAS assembly and Halls 180+191 : ATLAS assembly and 
cryogenic test area for huge parts of thecryogenic test area for huge parts of thecryogenic test area for huge parts of the cryogenic test area for huge parts of the 
detector : SC magnets + LAr calorimetersdetector : SC magnets + LAr calorimeters
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Helium Cryogenic infrastructure basedHelium Cryogenic infrastructure basedy gy g
on a 1.2 kW @ 4.5K Linde cryoplanton a 1.2 kW @ 4.5K Linde cryoplant

He cryogenic equipments available in hall 180 : 

1.2 kW @ 4.5 K  TCF200 LINDE cryoplant  

60 / LH @ 4 5K t h i60 g/s LHe @ 4.5K , atmospheric pressure
Refrigerator can be boosted with LN2
Additional separate LN2 precoolerp p
Availability of 2 x 100 g/s LHe immersed centrifugal 
pumps
DVB with 3 shielded distribution linesDVB with 3 shielded distribution lines 
Modular TF with an up to 1.5 kg/s LHe centrifugal pump

⇒ Insertion of the He pipe experiment (module)
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Helium Cryogenic infrastructure based Helium Cryogenic infrastructure based 
k @ d lk @ d lon a 1.2 kW @ 4.5K Linde cryoplanton a 1.2 kW @ 4.5K Linde cryoplant
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He Pipe ExperimentHe Pipe ExperimentHe Pipe ExperimentHe Pipe Experiment

Profit ofProfit of 

the availability of the largest LHe forced flow at 4 5K :the availability of the largest LHe forced flow at 4.5K : 
centrifugal pump of 1.5 kg/s, ΔP=400 mbar
the modularity op the installation

⇒ He Pipe Experiment to study confined and wall-bounded 
turbulence forturbulence for

Re ≥ 107

4/26/2007 EuTuCHe, O. Pirotte : Large scale He hydrodynamic facilities  used and in preparation at CERN



ACTUAL ACTUAL 1.2 kg/s LHe Pump1.2 kg/s LHe Pump
TEST SETTEST SET--UPUP
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PROJECT OF MODIFIED PROJECT OF MODIFIED 
TEST SETTEST SET--UP FOR He PipeUP FOR He Pipe

600 or 1500 g/s LHe pumps
Coriolis Flowmeter

LHe Venturi

600 or 1500 g/s LHe pumps

600 liter LHe buffer
LHe Venturi 
Flowmeter

H Pi Hi h R E iGH V t i He Pipe High Re ExperimentGHe Venturi
Flowmeter
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1.2 kg/s LHe Pump1.2 kg/s LHe Pump
Test FacilityTest FacilityTest FacilityTest Facility
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ATLAS Hall180 : BT Cryo Test FacilityATLAS Hall180 : BT Cryo Test Facility

Precooler, DVB + TLs

TCF200 + Pump CryostatTCF200 + Pump Cryostat
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2 BT magnet test benches +2 BT magnet test benches +
1.2 kg/s LHe pump Test Facility1.2 kg/s LHe pump Test Facility

Cryogenic 
Area 

BTBT
Test

BenchesBenches
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Large Scale He HydrodynamicLarge Scale He Hydrodynamic
CERN F ili i l iCERN F ili i l iCERN Facilities : conclusionCERN Facilities : conclusion

Two High Re Experiments Two High Re Experiments wo High Re Experimentswo High Re Experiments
Large cryogenic facilitiesLarge cryogenic facilities

Hall 180    SM18Hall 180    SM18
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Large Scale He HydrodynamicLarge Scale He Hydrodynamic
CERN F ili i l iCERN F ili i l iCERN Facilities : conclusionCERN Facilities : conclusion
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HALL 180HALL 180HALL 180HALL 180

4/26/2007 EuTuCHe, O. Pirotte : Large scale He hydrodynamic facilities  used and in preparation at CERN



ATLAS Hall180 : BT Cryo Test FacilityATLAS Hall180 : BT Cryo Test Facility

Precooler, OI VB + TLs

TCF200 + Pump CryostatTCF200 + Pump Cryostat
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GReC Experiment : handling tool for the transfer line
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