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PROGRAM —PROJECT — JOB

HIGH FIELD MAGNET DEVELOPMENT

TESTING FACILITIES

TITLE

1.8K MAGNET TEST FACILITY

SUMMARY AND INTRODUCTION

This note contains a description of, operational procedures for, and design
calculations for the 1.8K magnet test facility. This facility which will cool
an ESCAR sized magnet to 1.8K will be located initially in Bldg. 58 and will
utilize the CTI 1400 helium refrigerator/liquifier and Kinney KD 310 vacuum
pump. With these components approximately 4.5W of refrigeration will be avail-
able at 1.8K. With the addition of a second vacuum pump the 1.8K refrigeration
would increase to 7.9W at which point the liquifaction rate. of the refrigerator
is limiting. If operated with the larger CCI (Cryogenic Consultants Inc.)
refrigerator which is scheduled for deliverly in March of 1980 and an appropriate
vacuum system, substantially more refrigeration would be available. In which
case the J.T valves and heat exchangers located within the He II Cyrostat wou]d
be 11m1t1ng

This system is patternedafter a system described by Bon Mardion(]), though the
design details are different. The magnet is suspended vertically within a

pool of subcooled, sub A temperature liquid helium. This pool, which does not
contain a liquid vapor interface, is pressurized to slightly above one atmosphere
by a second bath via a liquid filled channel. This second bath which contains

a liquid/vapor interface and which is physically located directly above the
magnet bath is connected to the helium refrigerator. Excessive pressures in

the lower reservoir are relieved by venting into the upper reservoir via a

spring loaded relief valve. Al]l electrical leads including the magnet current
leads pass first thru the upper reservoir before entering the lower reservoir.

i Further, the lower reservoir-is suspended from the upper reservoir. The entire

assemb]y is surrounded by an LN cooled shield and enclosed within a vacuum
jacket. Thus there are no direct heat flow paths from the ambient temperature
to the low temperature bath.

A cooling loop in the lower reservoir maintains the lower bath temperatures at
the desired level. Coolant for this loop is extracted as liquid from the upper
reservoir and vaporized at a reduced temperature and pressure which is maintained
with the large vacuum pump. A flow schematic is shown on Figure 1.

Following filling of the cryostat with liquid, the cool down time for the lower
reservoir to 1.8K is predicted to be approximately 8 hours. The cooling effect
of the zero-net-mass-transfer-convection in the pressurization channel and

other conduction leaks between the two vessels is expected to lower the tempera-
ture at the bottom of the upper reservoir to somewheres near T The tempera-
ture gradient in the liquid in the upper reservoir is expected %y this writer

to be contained within a very thin layer at the bottom.
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With the magnet in place the liquid volume within the lower reservoir is
approximately 98 2. The total heat capacity of this liquid between 1.8K and TX
is 34 KJ. Thus for magnet quenches which release less that this quantity of
energy no vapor generation or pressure rise is anticipated within the Tower
bath. For greater energy releases the superfluidity is destroyed and the heat
transfer regime between the magnet and bath very quickly transitions into film -
boiling and probable relief into the upper vessel.

A table of contents follows.
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