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Passive Phase Separator c:é:(;)d&

Linde‘s Participation on Space Projects

m 1977 -1980 GIRL (German Infra-Red Laboratory)

= 1980 - 1995 ISO (Infrared Space Observatory)

= 1994 - 2003 MELFI (Minus eighty deg. Laboratory Freezer) for 1SS
= 2001 - AMS (Alpha Magnetic Spectrometer) for ISS

= 2001 - 2007 HERSCHEL (Far-Infrared and Submillimeter Telescope)
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Infrared Space Observatory, ISO

LINDE scope of delivery:

= Process layout, design,
manufacture and space
gualification of the Helium
Subsystem

= Supply of the cryo-vacuum
ground support equipment

m Support to system tests
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Helium Subsystem of 1ISO

= Helium volume:
2.250 | (main tank)
60 | (auxiliary tank)

= Operational temperature:
1,8 K (main tank) superfluid
4,2 K (auxiliary tank)

= Cryo-autonomy:
72 h before launch

= Cryo hold time:
18 months (specified)
28.3 months (actual lifetime)
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Thermomechanical Effect Schematic
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Phase Separation
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Theoretical Consideration (M. Murakami et al)

= Small Pressure and Temperature Region

d r 3S3T3Kp
—m= AX
at (L+SXT)>hnX

= Large Pressure and Temperature Region

9 = A VKR b

dt hv X
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Schematic test set-up

V2

= LHe-glass - {]
cryostat movable 3

V1
= Moveable glass (j\ /@
He service

sample holder
pumps

radiation baffles

/LHe (T=16-2,0K)

= One pump for G\ flow mefer 1
He bath | porous p ug\

= One pump for
porous plug

e

el .heater

= Liquid-gas
sensor LG
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Lisitte.

Detailed sketch of the sample holder

= He flow through the porous
plug is from top to bottom

= By this arrangement any
accumulation of liquid on the
down-stream side is excluded

= Liquid breakthrough can easily
be detected

Blade Spring

Indium Seal

Cernox Thermometer

Sample Holder

i | Glass Tube
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= Sintered stainless steel samples are
thermally shrunk into a stainless
steel housing
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Phase separator consists of

B Sintered stainless

steel porous plug Vespel (solator
Feedthrough Conductor FeNiCo

@ Housing
B |nstrumentation

]
i
e

)\

J
i
i
ot

Porous Plug

Gasket (Indium)

inner ring of He-Vessel

final weld joint
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Characteristic mass flow as function of the pressure drop across the plug
measured for three constant bath temperatures
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Characteristic mass flow as function of the temperature difference across the plug

measured for three constant bath temperatures
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Charateristic mass flows as function of the pressure drop across the porous plug
measured at two different constant positions of the vent valve
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Conclusion

= The selected plug worked in normal phase separation mode
without any leakage

= The specified mass flow range of 4 to 17 mg/s could be reached
for the operational He Il bath temperature range between 1.6 K
and 2.0 K

= The phase separator housing has still to be modified to fit to
AMS He Il tank requirements
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