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Development of Cryogenic Fluid Technology in Space Applications
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Cryogenic fluid technology in space applications has become increasingly important to improve the performance and
reduce the cost of space equipments. In this research, developmental tests were conducted on superfluid helium used for the
cooling of space infrared telescopes, and on slush hydrogen showing an increased capacity to absorb heat with a higher
density than liquid hydrogen, which is currently being studied as a fuel for aerospace planes. The test results provided the
characteristics of the porous plugs used for vapor-liquid phase separation and the flow control of superfluid helium, the

forced flow characteristics of pressurized superfluid helium, and the production method, densimetry and flow characteristics
of slush hydrogen. The authors were able to gain an outlook to applications of these cryogenic fluids in the development

of space equipments.
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Function of porous plug and experimen-
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Flow characteristics of porous plug
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Experimental apparatus for forced flow super-
fluid helium
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Temperature distribution along test section for
different heater powers
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Experimental apparatus and production process of slush hydro-
gen (Freeze-Thaw method)
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Slush hydrogen production test by helium refrigeration method
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