To: Pete Kroon

From: Michael Sivertz

Date: September 1, 1998

Cc: Mike Marx, Tom Shea

Re: Proposal for PC Incursion into No-Man’s Land
This note is to request that an allowance be made to expand the radial envelope for the Pad Chambers, specifically PC-2 and PC-3, so that a cooling plenum can be added to the PC design.

The current envelope for PC-2 is from R=4150.0mm to R=4234.5mm.

The current envelope for PC-3 is from R=4880.5mm to R=4980.0mm.

The proposed envelope for PC-2 is from R=4132.8mm to 4234.5mm.

The proposed envelope for PC-3 is from R=4880.5mm to 5008.4mm.

The limiting envelope for PC-2 is the outer RICH window at 4100.0mm.

The limiting envelope for PC-3 is the face of the EMCAL at 5030.0mm.

These envelopes were chosen based on the size of the PC in the drawings from McGill over 4 years ago.  Much of the McGill design has been retained, but the original design did not allow for cooling equipment.  RHIC Safety has requested that the PC ROCs and FEMs be cooled with dry nitrogen.  Jim Rank has notified us that there is not sufficient dry nitrogen boiled off from the supply tank to supply even 10% of the PC needs.  This implies that the PC must recirculate its supply of dry nitrogen within an enclosed volume.

The PC group anticipates using a blower and water-to-air heat exchanger to pump dry nitrogen around within an enclosed volume above the ROCs, and within boxes surrounding the FEM cards.  This enclosed volume extends approximately an inch beyond the outer edge of the PC surface.  See drawing 1 which shows the corner of PC-3 held by the H-frame.  This H-frame rises ~0.29” above the surface of PC-3.  On top of this H-frame lies a thin-walled aluminum pipe, 1” in diameter.  This pipe acts as a conduit for the dry nitrogen as well as a tie-down point for one side of a plenum which stretches across the top of the PC-3 electronics.  This pipe has 9 holes drilled into the side of it allowing cool nitrogen to be pumped out across the ROCs.  A similar fluted pipe on the opposite side of the chamber draws the heated nitrogen in and sends it back to the heat exchanger and the blower.  The plenum is constructed out of 0.003” mylar.  The height of the plenum above the lower surface of PC-3 is 127.9mm.  This means that the cooling volume of PC-3 extends to a radius of R=5008.4mm.  This protrudes halfway across the no-man’s land.  The EMCAL envelope begins at 5030.0mm.

A similar condition exists for PC-2 where the H-frame holding PC-2 is a 4” I-beam.  This allows for the nitrogen distribution pipe to be under the edge of the beam (see drawing 2).  The gas plenum for PC-2 extends the envelope from 4234.5mm down to 4132.8mm.  This again places the PC-2 envelope nearly an inch into the no-man’s land.  The RICH envelope ends at R=4100.0mm. 

It is difficult to understand how the PC system can be cooled without making an incursion into the unallocated region between the subsystems.  Please let us know if you can give your approval to this plan.

Michael Sivertz

Attachments: Drawings of PC-2 H-frame and cooling plenum and PC-3 H-frame and cooling plenum.

