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Abstract


The PHENIX experiment will keep the rate at which flammable gas leaks into the hall below the critical flammable gas leak rate of 1 Standard Cubic Foot per Hour (SCFH), or 472 cc/min.  We recently measured the leak rate of the pad chambers currently mounted on the carriages, 4 sectors (8 chambers)of PC-2 West, 4 sectors (8 chambers) of PC-3 West, in order to verify that the pad chambers do not approach this critical leak rate.  The new chambers installed leak at a rate of 9 cc/min from the south side chambers and 14 cc/min from the north side chambers.  These results, combined with the earlier results for PC-1 and PC-3 East, show that the total leak rate of the pad chambers is 0.16 SCFH (73 cc/min).  This is well within the guidelines.

Description

The pad chambers were measured individually before mounting on the carriages, and the results of those measurements are available from the PC Web page: http://www.phenix.bnl.gov/phenix/WWW/tracking/pc/gas_leak_rates.html.

We recently completed the installation of the PC-2 and PC-3 on the West Carriage.  In order to obtain approval to run flammable gas, it is necessary to test the entire PC gas system for leakage of flammable gas.  So we repeated the gas leak measurements that had been performed a year ago on the PC-1 and PC-3 East chambers.  That procedure is given below.

Procedure

1) Argon is brought to the input manifolds for the chambers.  The manifolds supply 4 PC-2 chambers and 4 PC-3 chambers simultaneously.

2) The chambers are pressurized to slightly above 0.30 inches of water.

3) The input supply is shut off, and the pressure is recorded as a function of time.

4) Knowing the volume of the chambers and the input and return lines, it is possible to know how much gas is in the chambers as a function of time, and hence derive the amount of gas that has leaked out.

5) This assumes that the chambers are approximately rigid containers, and temperature and barometric fluctuations are small for the duration of the measurement (5-10 minutes).

Results


PC-2 and PC-3 West

For PC-2 and PC-3 West the supply and return pressure were measured once a minute.  From this pressure drop we calculate the leak rate.  The dimension of the PC-2 chambers is 1.6 meters by 1.6 meters by 10 millimeters, with a volume of 32 liters per chamber, or 128 liters per manifold.  The dimension of the PC-3 chambers is 2 meters by 2 meters by 12 millimeters, with a volume of 48 liters per chamber, or 192 liters per manifold.  There is a total of approximately 250 meters of copper tubing for the supply and return lines with an inner diameter of 4.8 mm for a total tubing volume of 5 liters.  This gives a pressurized volume of 325 liters.  

When a volume of 325 liters is pressurized to 0.01 inches of water, the additional gas in that volume is equivalent to (0.01/360 * 325 liters) = 9 cc of gas at STP.  For the South side manifold, we observed a drop in pressure from 0.01 inches of water every minute, so 9 cc of Argon must have leaked out in that time.  For the North side manifold, we observed a drop in pressure from 0.015 inches of water every minute, so 14 cc of Argon must have leaked out in that time.

The tabulated values of pressure versus time for each of the PC manifolds is given below.

Summary

The leak rate measured for the new chambers is 9 cc/min for the South Chambers and 14 cc/min for the North Chambers.  When added to the previous measurement for the chambers used last year, this gives the total observed leak rate for the Pad Chambers as 73 cc/min or approximately 0.15 SCFH.  This is the leak rate at a pressure of 0.25 inches of water.  It should be noted that this stated leak rate is the rate at which operating gas will leak out of the chambers, and only half of the operating gas is flammable.  Thus the flammable component of the Pad Chamber leak rate is less than 0.08 SCFH.  

PC West North Manifold

Time elapsed
Pressure (inches of water)
Leak Rate (cc/min)

0 seconds
0.30
- 

400
0.20
14

PC West South Manifold

Time elapsed
Pressure (inches of water)
Leak Rate (cc/min)

0 seconds
0.30
- 

600
0.20
9

Total Leak Rates for Installed Detector Systems

Detector System
Pressure drop
Time elapsed (seconds)
Leak Rate (cc/min)

PC-1 East
0.25 to 0.22 (0.03)
618
0.4

PC-1 West
0.225 0.165 (0.06)
1680
0.3

PC-3 South East
0.20 to 0.15 (0.05)
59
27

PC-3 North East
0.20 to 0.15 (0.05)
73
22

PC-2/3 South West
0.30 to 0.20 (0.05)
600
9

PC-2/3 North West
0.30 to 0.20 (0.05)
400
14

Total
-
-
72.7
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