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Ryutaro and Riccardo discussed the issues raised in the meeting.
Possible solutions elaborated are summarized in the sketch of figure 1.
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Figure 1: Sketch of Suspension, vacuum and cryostat penetration arrangements.


[image: Macintosh HD:Users:ric:Desktop:specchio diaccio:cryo payload:cryostat cutout.pdf]
Figure 2: Cryostat cutout; visible on the heat shield roof are removable bolted disks, matching the 800 mm pipe above, foreseen for evolving cryostat penetrations.

It turns out that Kimura-san has already foreseen removable disks on the roof of the cryostat heat shield, precisely to provide flexibility for the wire heat shield penetrations. The evolution of our discussion was based on these removable disks.

First it seemed to us that the four chimneys depicted in figure 2 are not the best way to make penetrations, because of the possibility of heat skimming down the chimneys. Perhaps they are still undetailed solution.  Our suggestion is to assemble a sequence of plates at degrading temperatures.  Each mirror-finish  plate will have 11 wide holes for the wires.  Each of the 11 wires would carry mirror-finish disks between each plate pair to stop the heat flow.  The wires could be made out of thin Titanium grade V wires, to limit conduction.  The separation between plates can be adjusted to sufficiently reduce the conductivity along the wires.  The proposed solution is depicted in figure 3.
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Figure 3:  Left, view of one of the plates (mirror finished and gold plated) forming a temperature degrading stack. Each plate has eleven holes for wire penetration.  Center, expanded view of two plates with wires fed through the holes.  Each wire carries disks (also mirror finished and gold plated) wider than the holes to stop the radiant heat flow.  Electrical wiring would go along some of the wires, clamped by the disks.  Right, a stack of temperature degrading disks.
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Figure 4:  Vacuum tank design, fitting above the cryostat.

The issue of the vacuum tank housing the bottom filter was discussed, in view of the solutions proposed in JGW-T1201317 and JGW-G1201312.  The proposed solution is illustrated in figure 4.
A small vacuum tank, 1 to 1.2 m in diameter (depending on the requirements of the baffle suspension springs), ~ 1 m tall, weighting less than ½ ton is proposed.  It sits over a flange mounted on top of the cryostat.
The top of the vacuum tank has an inverted flange, already designed and proposed for this use, than when unbolted allows the sliding of the chamber along the 250 mm tube descending from the SAS chamber.  The tank is counterweighted so that it can be raised by hand for insertion of the bottom filter and does not weight on the cryostat.  The 250 mm pipe has a bellow that would apply a 500 kg lift force on the cryostat when vacuum is pulled.  This force has been judged acceptable, however it can be balanced by simply unhooking the chamber counterweights when pulling vacuum.  We considered that there is suitable access to the mirror compartment standing on the bottom of the cryostat tank, and to the temperature degrader disks standing in the same area with a suitable stool or platform as illustrated in figure 5.
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Figure 5:  Access to the mirror compartment and to the temperature degrader plates.

We considered that a small platform on the cryostat shoulder, surrounded by a clean air tent will be sufficient for easily, cleanly and safely install the bottom filter while comfortably working at waist height. The air flow from that tent down the pipe will help to keep the cryostat clean while installing the degrader disks and the descending wires.

First Ryutaro will further discuss the issues with Kimura and the other relevant vacuum and cryo persons, as well as input from Tomotada for baffles.
Then Riccardo will proceed with refining the interfaces and pre-engineering a more detailed proposed system.  
Simulations are needed both for thermal, controls and suspension behavior.  
image1.emf



...\Dgn\LCGT\Progetti\Tower A.dgn  14/09/2012 18:37:30











image2.jpeg




image3.emf









image4.emf










bt e

o it

e S S v 3 A e s



