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August 26 1998

Yousef Makdisi

RHIC Safety

Dear Yousef


Re: Gas Leak Rate in Pad Chambers

The installation plan of the Pad Chamber prototype in the PHENIX engineering run requires approval of the gas system for flushing and testing.  Currently our plan is to mount the PC-3 prototype on the TEC in Building 701.  The two detectors will then be installed in the PEH together.  We are designing a lifting fixture for the PC.  When the design is complete, we will submit the drawing to you for approval before building the fixture.

We have just completed extensive leak tests on the PC-3 prototype.  The testing was performed using P-10 gas and a flammable gas sniffer.  There was evidence for a number of small leaks.

In order to measure the leak rate, gas was introduced into the chamber until a bubbler on the gas outlet indicated that the chamber was under a pressure of a quarter of an inch of mineral oil.  At this pressure, the outlet bubbler was bubbling at a rate of five to ten bubbles per minute.  The gas inlet was flowing at a rate of 0.06 liters per minute, or 0.13 cubic feet per hour.  Assuming that all leaks in the system are from the chamber itself, this gives an upper limit to the leak rate at which the prototype will be leaking P-10 gas into the experimental hall; 0.13 cubic feet per hour.  

It is expected that the operating pressure of the chambers in the PEH will be between one and two millimeters of water.  This is less than the six millimeters of mineral oil during the test.  A reasonable assumption is that the leak rate will be proportional to the gas pressure in the chamber.  This brings the expected leak rate in the PEH down by a factor of two or three from the measured rate.

We are seeking your approval to operate the PC-3 prototype in the PEH during the engineering run in a mode that leaks P-10 gas into the hall at a rate of about 0.05 to 0.1 cubic feet per hour

When considering the final detector configuration, the Pad Chambers will be comprised of up to 32 chambers similar to the PC-3 prototype.  (There will also be 16 chambers of PC-1 style, which will be described, in a separate note.)  The PC-3 prototype differs in a number of significant ways from the production chambers.  First, a printed circuit board that will be an integral part of the construction in production chambers is mounted onto the prototype chamber using transfer tape.  This mounting scheme allows some gas in the chamber to escape through the circuit board that has plated through holes via the imperfect transfer tape seal.  A small amount of gas, estimated to be a half of the total leak rate, leaks out of the chamber through this path.  This will not be a leak in the production chambers.

The other leak path that we were able to isolate seems to be around the terminal board glue joints.  We believe we understand why this area constitutes a leak in the prototype, and how we can improve this glue joint in the production chambers.  For this reason we anticipate that the total leak rate of P-10 in the PEH from all 32 PC-2 and PC-3 chambers should be on the order of 0.7 cubic feet per hour.

As production chambers are finished, each chamber will undergo detailed leak studies.  Results of these measurements will be communicated to RHIC Safety before the chambers are installed.

Sincerely,
Michael Sivertz

Local Subsystem Manager

PHENIX Pad Chambers

Building 510C

Cc: Bill McGahern

