0 A ‘ . o wiy ) . ’ ~
P e ‘v'-%
i S .
R Ny
T o

2 /,
Bé'legﬁyr(@




— - DXETOT T —

S —

~hterior
A Cooling Systems : —
h . —
- Review —
- Thermosyphoen —

- EXxternal (in VVacuum can)



Instrumentation

Interface

Vacuum & TS Lines

TR TTRIRAK
CRIXXIXXRIXXXNNO QXXX REXKRR

for TS condensors

LN Dewar
Communication Lines

Flexible Hoses -

Syphones

o)
-
L=
=

O

Liquid Xenon



Stainless steel LUX-0.1 at Case University

Titanium LUX-1.0 at Homestake mine




INNER VESSEL (cold):
Alnternal pressure

60 psig in atm / 45 psig in vac
AExternal pressure

normal / vacuum
A100 kg mass

OUTER VESSEL (warm):
Alnternal pressure

TBD /45 psig in vac
AExternal pressure

30 psi /normal
A130 kg mass

23.750" 1.D. / §3.590" O.D. i TOTAL DETECTOR MASS
A2,412 kg (empty)
A350 Xe kg

Copper OFHC
— Conterbalance Part A

Conterbalance Part B
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Testing Prototype Cryostat at Case
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+ 50 kg LXe

LUX 0.1 detector
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experienced with construction of Titanium vessels
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Cooling cryostat, condesation of Xenon and T-
stabilization with Thermosyphons

Circulation of Xenon for purification




Thermosyphon principle ofi operation
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G.S.H.Lock, The Tubular Thermosyphon,

Oxford Univ Press, 1992

Fig. 3.13. Model of evaporative tubular thermosyphon standing vertical.




Cooling blades in two-phase gas turbine




HP Vectra VL800OPC with thermosyphon cooling system



DESIGN AND OPERATING CHARACTERISTICS OF A
CRYOGENIC NITROGEN THERMOSYPHON

Robert Christie and Dale Robinson David Plachta
ZinTechnologies, Inc. MNASA Glenn Research Center
3000 Aerospace Parkway 21000 Brookpark Road
Brook Park, Ohio 44142 Cleveland, Chio 44135
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Horizontal Thermosyphon:
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Temperature (K)
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Display Settings Temperatures
Thermometer 1 —-0-- 100 59
Thermometer 2
Thetmometer 3 = --0--
Thermometer 4 -
Thermometers 0
[] Thermometer 6 —-0--
Thermometer 7 -~
Thermometer 8 =~
[] Thermometer 9 —=X--
EBoth / ‘vl
A Min 0
A Max 1] |Seconds 1vl
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LUX Temperature

—-:-‘»—— Copper Head

Aluminum Plate, bottom
——— Cold Plate Thick

------ &-- Cold Plate Bottom

Cu Can Bottom

-8.05
Time (days)




Temperature (K)
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Thermal conductivity k = (eeWéeT ) ( L B30AKW/Ken
diamond 1-2 kW/Km
copper 0.4 KW/Km

Temperature

Pressure

0 200 400 600 800

Power, W

Cryogenics for the LUX Detector
IEEE Transactions on Nuclear Science, vol. 56, issue 4, pp. 2309-2312



http://adsabs.harvard.edu/cgi-bin/author_form?author=Usowicz,+M&fullauthor=Usowicz,%20M.&charset=UTF-8&db_key=PHY




HeatiExchangern & ILXe level control
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