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Cryostat + Modules

Pumps

Cryo Cooler

Flow Meter

Recirculation Filter in 
Vacuum Vessel

Heater

Filling Filter

MAIN COMPONENTS
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Lesker CFT30V2386 
Lesker CFT05V0752
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FILLING NORMAL 
OPERATION DRAININGPISTON 

PURGE
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PISTON 
PURGE

FILLING NORMAL 
OPERATION DRAINING
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FILLING NORMAL 
OPERATION DRAININGPISTON 

PURGE
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FILLING NORMAL 
OPERATION DRAININGPISTON 

PURGE
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Inlet Manifold

Flow Meter + 
Fill Assembly

Filter and 
Vacuum Vessel

Cryostat 
Exhaust

Cryostat Inlet Cryostat Outlet

Cryogenic System Design Update

Cryostat and Modules 
(+  LArPump and lines)

Level 
Meter

BERN 
DELIVERABLES
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• Inlet manifold 

• Rigid vacuum-

jacketed 

manifold that  

distributes the 

filtered supply to 

the four modules.

4 x Outlets 1/2” ID 
Johnston male coupling

Over pressure valve for 
line relief

Control valve

Shut off valve 
for port

Pump-out port 
for line purge 

Cryogenic System Design Update

FROM FILTER

TO CRYOSTAT

Inlet 1” ID Johnston 
female coupling
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4 x Outlets 1/2” ID 
Johnston male coupling

Inlet 1” ID Johnston 
female coupling

Cryogenic System Design Update

• Johnston couplings 

• Stainless steel couplings used to 

connect vacuum insulated piping and 

vacuum insulated flexible spools.
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A A

Electrical Breaker CF-63

Bellow
Electrical Breaker CF-16

Welded Flange CF-40/CF-16/Indium SealAdapter Flange CF-40/CF-16

Adapter Flange CF-16/Indium Seal

Johnston Coupling Female

KF-50

40
035

4

55
4

• Johnston couplings 

• Stainless steel couplings used to 

connect vacuum insulated piping and 

vacuum insulated flexible spools.

Lesker 
MH-TE-A03Lesker 

CFT05V0752

Lesker 
CFT30V2386
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• Flow Meter and Fill Assembly 

• Foam insulated junction box housing flow meter and control valves

Female Johnston 
coupling (pump) Female Johnston 

coupling (filter)

Female Johnston 
coupling (fill/drain)

Control valve 
(fill/drain)

Over pressure valve 
for filter line relief 

Control valve 
(filter)

Shut off valve 
for port

Pump-out port 
for line purge

Cryogenic System Design Update

TO 
FILTERFROM 

COLD 
PUMP

FILL/DRAIN LINE

Flow Meter Promass 
F500 (Coriolis)
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Female Johnston 
coupling (inlet)

Female Johnston 
coupling (outlet) Pump out 

port (argon)
Pump out 

port (argon)

Shut-off 
valve (argon)

Pump out 
port (vacuum)

Shut-off 
valve (argon)

Pressure 
relief (argon)

Shut-off valve 
(vacuum)

Pressure 
sensor (argon)

Pressure 
sensor (vacuum)

Temperature 
sensor (filter, x4)

FROM PUMP/FILL LINE TO CRYOSTAT

• Filter and vacuum 

vessels 

• Can be built in house 

(no need to adhere to 

pressure vessel code) 

• < 6” ID 

• 10l mol sieve + 10 l 

getter 

• Particulate filter at 

inlet and outlet
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• Temperature sensors, for filter material 

• RTD Probe PR-12-2-100-1/4-4-E-RP-SL by Omega
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• Cryostat 

liquid inlet/

outlet 

• Connection for 

inlet from 

cryocooler and 

pump outlet, 

including 

internal lines 

• Identical setup
TO CRYOSTAT FROM CRYOSTAT

FROM CRYOCOOLER TO FILTER
Female Johnston 

coupling (inlet)
Female Johnston 
coupling (outlet)

Relief valve 
(inlet)

Relief valve 
(outlet)

Control valve 
(outlet)Control valve 

(inlet)

Dielectric break Dielectric break
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• Cryostat exhaust 

• Exhaust lines for 

the cryostat and 

associated valves

Exhaust check valve

Anderson Greenwood 
9300 series 

relief valve

Control valve for 
maintaining normal 
operating pressure 

(50 mbar)

To maintain 
pressure under 
design pressure 

(350 mbar)

RGA connection 
with shut-off 

valve
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• Cryostat and Modules 

• 3 vacuum jacketed lines  

• Cryostat→Flow Meter 

Flow Meter→Filter 

Filter→Cryostat 

• LAr Recirculation Pump 

and pipe work 

• Level meter (Demaco)
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• Recirculation pump is a Barber Nichols BNHeP-36-000
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• Power supply to filter box 

• Along the rail, vertically

HV CABLE 
ROUTING

Power supply

Filter box

Jul 9 2021 
After Run2, disconnected

Cabling
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• Module0 HV Cable: 1.9 m from the filter to the module 

• Large bending radius

HV CABLE 
ROUTING

NOT be
nt

Module0 Run 1


