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HEREET N o7l Thermo-fluid Dynamics in Cryogenic Fluids

The cryogenic fluids have been utilized as the coolants in the fields of superconductivity, space
engineering, energy, medicine and food. The effective use of the cryogenic fluid has been examined to deal
with the downsizing and upgrade of the instruments. In the cryogenic fluids, some unique phenomena
occur in which cannot be observed in the fluid in room temperature, such as water. In particular, helium is
an element that has the lowest liquefaction temperature of all elements. There are two liquid phase in the
liquid helium (Fig. 1). One is the normal fluid helium (He I), and another is the superfluid helium (He II).

He II has some unique characteristics, such as the superleak and super thermal conduction. And He II
has been utilized for cooling of the large superconducting magnet for the accelerator and the infrared
observation equipment for the satellite. However, the thermo-fluid dynamics in He II is not fully
understood. In the present study, the thermo-fluid dynamics in the cryogenic fluids (liquid helium and
liquid nitrogen) are elucidated. The innovative applications of the cryogenic fluids are developed.
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Fig.1. Phase diagram of helium Fig. 2. Film boiling in superfluid helium (He II)

Available Facilities and Equipment ‘

Schilieren System (MIZOJIRI OPTICAL)
High speed camera, FASTCAM SA-X2 (Photron)

Cryogenic pressure sensor (PCB Piezotronics)
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