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Clean Room Specs WIP

Standard Features

Overall 				CLASS 1000 with 5 people working
				Air change rate consistant with use of N2 glove boxes (minimum 5/hour, CLASS 1000 spec has higher rate requirement)
				Isolation required between zones: Assembly zones, TBD, and Cryostat assembly zone. Seperate air handling equipment is assumed.

Panels				Vendor specified
Floor				Vendor specified
Lights				Vendor specified, preferably included in filter modules (see below)
Doors				Vendor specified, number and placement TBD

Air Handling/Filters		Preferred: Modular ceiling mounted (may conflict with head room requirements/available space within steel structure)
				Backup:   Roof mounted with exterior ductwork (may conflict with utiolities and hardware in andjacent structures)

Pass-throughs			How many? What size? Options include auto door openers.
BIG pass-throughs		Can we use these for loading Cryostat parts?

Vestibules			Stand-alone unit preferred: Air shower probably NOT preferred  How many?

Utilities				Power distribution in each room:  220v outlets, (440 ?, 3-phase?, other), How many?
					Hard-wired power may be required for assembly stations:
						Tower assembly unit
						Automated wire-bond unit
						Automated glueing station
						Fume Hood
			                     **UPS power supply for critical systems, standard power distribution for everything else, TBD
				
				Breaker panels in each room
				N2 distribution in each room (How many ports)
				Shop Air
				Water  (deionized ? Is this available in the Experiment Hall, or do we need a stand-alone system?)
				Vacuum
	            	          ?Drain plumbing?

Furniture			Tables, chairs, storage cabinets, TBD   (A subset of the PSA cabinets may be required)



Special features and additional equipment

Utility interface			Vendor supplies interface frame, LNGS supplies utility interface panels, min. 1 for each room.
				Will include utilities listed above

Fume Hood			Requires filtration on the output for dangerous chemicals, TBD

O2 monitors			Requires interlock with Visual and Audio alarm system
				Requires O2 monitor Failure alarm
				Requires interlock with N2 supply

Crash/Escape panels		(Is this neccessary? re N2 glove box use)

Fire sensors/Alarm		( Stand-alone, ie. independent of power supply?)

Extinguishers			Hand held units, consistent with Clean Room use

Emergency lighting		Stand-alone, isolated from power supply

Large access doors		May be removable panels. Required for installation of large equipment and Cryostat assemblies. Location, size, number TBD

Portable filter unit		Required for Radon-free enclosures, capacity TBD. Enclosure volumes range from 25 m3 to 60 m3, TBD

Portable lighting			May be desireable for Radon-free work areas/enclosures

Tower assembly station		Requires Hole in the Clean Room floor and access from the room below. Unit supplied by LNGS

N2 Glove boxes			Includes hand-assembly areas, Tower assembly station, Wire-bonding station, Glueing station

Vibration Isolation/Seals		Cryostat seal: Flexible membrane between Clean Room cieling and 300K flange		
				Cryostat Support Structure Seals: Flexible membranes between Clean Room floor and 4 support columns

Removable floor panel		Removable floor structure below Cryostat. Removed/replaced several times during assembly, testing, and operation phases

Removable floor Seal                  Removable seal (Membrane or hard panel). Removed/replaced several times during assembly, testing, and operation phases

Radon-free enclosures		Detailed in separate document/page

Radon-free air supply		Detailed elswhere




													


Radon-free Enclosures


Detector assembly enclosure	Located in the assembly area.  * This is an option.
Temporary enclosure. Will be erected and removed at appropriate phases of the assembly process.
				Air supplied by Radon-free air supply. Positive pressure relative to Clean Room ambient pressure. Exhausts into the Clean Room.
				Requires stand-alone filtration unit installed INSIDE the radon barrier. Capacity TBD. Air flow in the enclosure is assumed to be NON LAMINAR.
				Assumed Radon-free air supply rate (3 cubic meters/hour) and enclosure volume consistent with 5 room air changes/hour.
				Requires utility feed-through interface. Utilities TBD.
				Option 1: Hard sided prefabricated enclosure with vestibule or Squeeze-box access and pass-through ports.
				Option 2: Soft inflatable prefabricated structure, also with vestibule or Squeeze-box access and pass-through ports. May be single use, disposable.

Detector assembly enclosure	Located in the Cryostat assembly area. **This is the OTHER option.
				Same as above with the following additional feature: Flexible seal between the walls and the 4K Flange.

Cryostat assembly enclosure	Same as above with the following additional features:
					Removable floor panels.
					Removable floor seal.
					May need temporary/removable floor structure, other than floor panels, to support personnel in working configuration.
					Used in conjunction with Shield and Cryostat assembly enclosures below the floor.
					Requires flexible seal between walls and the 300K Flange.

Shield Enclosure		Attaches to the Clean Room floor flange and the top of the Shield. Effective with the shield lowered or raised, and in between.
				NOTE: at the moment, possible conflicts with the MUON veto system have NOT been considered.
				Flexible membrane. Under inflation pressure, the membrane follows the Shield as it is likted into operating position.
				Used in conjunction with the Cryostat assembly enclosure, above.

Cryostat Loading enclosure	Attaches to the Clean Room floor flange and the Shield elevator deck, below the Clean Room floor.
				Flexible membrane. Under inflation pressure, collapses upward as the elevator and it's load rise to the Clean Room floor elevation.
				Effective with the elevator lowered or raised, and in between.

				A method for detaching the membrane at the elevator deck for loading is under study at the moment, but not yet articulated.









Materials, Techniques, Mockups, and Tests

A suite of full-scale proof-of-concept tests are now in the begining stages.

The primary goal is to proof test the Radon resistance of the proposed enclosures under exaggerated Radon exposure in configurations as close as practical to the actual conditions under which they will be used.

Additional goals are to provide real-scale experience to evaluate working conditions and access, and to uncover glitches that have not been considered.
The basic goal is to see if they, in fact, work at all.

Scale mockups are planned for the Shield and Cryostat assembly enclosures to demonstrate the function, geometry, and assembly techniques, since considerable confusion surrounds them.

Preferred materials for the test articles are Lexan (Polycarbonate) or Plexiglass (Poylmethylmethacrylate) sheets for the hard enclosures, and Vinyl or Polyethylene films for the soft enclosures.

A large variety of tapes and extrusions seem appropriate for joining panels, films, and making seals. To date, none have been tested. Time pressure may dictate the use of immediately available materials with the risk that poor performance may not allow us to distinguish between Radon-permeable materials, and poor craftsmanship.
