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This note presents the design of the gas system for the Radial Time Projection Chamber (RTPC), the Drift Monitoring System, 
(DMS) and for the buffer volume between the target and RTPC.  
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The gas system will provide pre-mixed 20%:80% CO2:He 
for the RTPC and the DMS, and helium for the buffer volume.  

After reducing the pressures of the premixed CO2:He and 
that of helium down to 30 psig, the gases will be piped via 
250-ft, stainless steel gas lines (outer diameter of 0.25” and  
inner diameter of 0.152”) to the DMS, the RTPC, and the buf-
fer volume, Fig.1.  Flow limiting orifi ces and relief valves 
will protect the gas system.

Nominal fl ow rate through DMS and RTPC volumes, 
1400 cc and 7000 cc, respectively, is expected to be ~120 sccm, 
which will be measured by a MKS mass fl ow controller with a 
range of 6–260 sccm.  

RTPC pressure is anticipated to be 760.2 Torr, 0.2 Torr 
above atmospheric pressure (~760 Torr).  A differential pres-
sure transducer with a range of ±10 Torr will monitor the 
differential pressure between the DMS and RTPC volumes, 
which is expected to be 0–0.1 Torr.  

The expected pressure in the buffer volume is 760.2 Torr.  
Absolute pressure in the buffer volume will be measured with 
an  absolute pressure transducer with a range of 0–1000 Torr.  
A fl ow meter with valve will measure the helium fl ow (Fig.1), 
which is expected to be 10–20 sccm.  

Gases will be vented to the atmosphere via mineral oil  
bubblers, which have 0.1 inches of mineral oil above bottom 
of tube (~ 0.2 Torr).  The bubblers act as check valves to pre-
vent backfl ow of air into the system, maintain detector pres-
sure and provide visual indication of gas fl ow.  

The valve panel, Fig. 2, is the operations center of the gas 
system.  For instance, to remove DMS, the bypass valve MV4 
must be opened fi rst, then inlet valve MV3 must be closed, 

and lastly gas outlet valve MV5 must be closed.  
In case the valve sequence is engaged incorrectly, e.g. 

MV3 open, MV4 closed, and MV5 closed, gas pressure in 
DMS would increase, eventually damaging the module; this 
possibility is prevented by the overpressure protection check 
valve CV1, which limits the pressure in the DMS to 52 Torr.

A GUI running on National Instruments cRIO will be used 
to control the MFC and read back the fl ow and pressure sig-
nals; these signals will be transmitted to EPICS.

To conclude, the gas system design has been approved.    

FIG. 1.  Diagram for the RTPC gas supply system.  

FIG. 2.  RTPC valve panel diagram.


