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Block diagram of ePIC dRICH gas system

The design and prototyping of the gas system is ongoing 
in collaboration with the CERN Gas group
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Scheme of our test beam gas system
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Final CO2 Contamination in C2F6 for a delta-P ~ 4 bar

Typicl Bronkhorst Feedback control.
Refill ~30 ln/h to compensate removed CO2

Gas System

Vessel and gas system overview 
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Input panel and pumps
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Flowmeters and flow control
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Membranes, permeate volume, analyzer
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large membrane: 
440 ml

small 
membrane: 
30 ml
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Temporary storage volume
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380 l recovery drum (50 bar max)

Drum top and bottom connections
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Sequence of operations with C2F6

Cleaning and filling:
- Air to N2:  open circuit
- N2 to CO2: open circuit
- CO2 to C2F6: recirculation, membrane separation

Normal operation with C2F6 : 
recirculation on, filtering on, membrane separation on
C2F6 input compensates p,T variations, residual CO2 purge, and leaks (~1 l/h)

Stand-by operation with C2F6 : 
no C2F6 recirculation, pressure stability by allowing small input flow
problems: contamination level increases, overpressure not compensated

C2F6 Recovery:
-  C2F6 to CO2: circulation, membrane separation at high flow and high pressure
-  CO2 to N2 or directly to air
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flushing N2 or CO2  (no circulation) 

Air to N2 and N2 to CO2: open circuit
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C2F6 filling

CO2 to C2F6: recirculation and membrane separation
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Vessel pressure stability in normal operation

During data taking operation: C2F6 input compensates leaks and p,T evolution
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delicate C2F6 recovery operation
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C2F6 filling and recovery experience

C2F6  to CO2 transition in ~1.5 h

Filling: CO2 extracted from the top, C2F6 injected from the bottom,
CO2 filtered by membrane, C2F6 from tank to prototype

Recovery: C2F6 extracted from the bottom, CO2 injected from the top
C2F6 passing the membrane (retentate), only CO2 permeate purged 

First filling: severe leaks with C2F6 
after CO2 operation with small leak

Fast intervention: external “sealing”
Data taking at SPS could be performed

Recovery in the Storage Drum
 C2F6 successfully reused at PS

Opening and fixing leaks.
C2F6 normal operation (~1 l/h)

Filling/Recovery performed three times
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Monitoring p,T, flow, transp., …

Essential role of p sensors
(4 on vessel, 4 on gas system)

Many temperature sensors helped
understanding the status and the

transitions

Important moisture measurement
and CO2 measuring device

Six flow meters and rotameters

Speed of sound (binary gas analyzer)

Control and recording 
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UBE membranes
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Small selective permeability 
membrane measurements

Permeability proportional to Δp.
For Δp = 1 bar we measured:
CO2 ….. 200             l/h 
C2F6 …..      0.004   l/h 
N2 ………     6             l/h
Ar  ………  10             l/h
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Cascading Membranes
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