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HEAT EXCHANGER TEST


We are in the process of constructing a full-scale test of the external heat exchanger employed in the interaction region quadrupole cryostats.  The goal of the test is to verify the design calculations for the heat exchanger, to confirm its viability for use in the interaction region quadrupoles, and to provide a platform that can be used to study various operational aspects of the triplet cryogenic system.  The test setup consists of four modules to simulate each triplet quad, a turnaround module at the non-feed end and a feedbox.  The test will be conducted at CERN some time toward the end of 1999.  The present status is that the four main modules are in the process of being fabricated, the turnaround module is in the bid process, and the feedbox is in the final design phase.  Figure 1 illustrates an isometric view of one of the heat exchanger test modules.  All four of the modules are identical.
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Figure 1.  Heat Exchanger Test Module (1 of 4)

SUPPORT STRUCTURAL TEST


We are presently in the process of having a full-scale prototype support fabricated.  The prototype will be used for structural testing of the support to confirm design calculations and study any anomalous mechanical behavior of the support during loading.  Prior to testing we need to modify a test apparatus designed and built for testing SSC supports.  We expect testing to commence shortly after the first of 1999.  Figure 2 illustrates a solid model of the proposed spider support.


Due to the fact that static heat load due to conduction through the support system is so small compared to the dynamic heat load, no R&D plans exist at this time to confirm the thermal performance of the support system.
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Figure 2.  LHC IRQ Cryostat Spider Support Solid Model

SUPPORT SLIDE TEST


One difficulty that always faces superconducting magnet cryostat designers is the cold mass to cryostat interface.  The cold mass must be anchored at one axial location to prevent its moving with respect to the piping, shield, and vacuum vessel, but free to slide everywhere else to account for thermal contraction and expansion during cooldown and warmup.  In this design, the pins located near the horizontal centerline of the support are where the cold mass attaches.  Nearly all commonly used sliding materials perform badly at low temperature and in vacuum and most of those that do work are not appropriate for use in a radiation environment.  Following the completion of structural testing of the full support, we will begin testing materials and designs for the cold mass to cryostat sliding interface.
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