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Stability and inner structure of high-speed lithium film flows
for the neutron source in Boron Neutron Capture Therapy (BNCT)

Masamichi NAKAGAWA™ Minoru TAKAHASHI, Toru KOBAYASHI and Masanori ARITOMI

*1 Tokyo Institute of Technology, School of Engineering, Dept. of Mechanical Engineering
Ohokayama 2-12-1-NE-6, Meguro-ku, Tokyo, 152-8552 Japan

The stability and inner structures of high-speed liquid lithium film flows on the wall was studied hydrodynamically
for the neutron source in Boron Neutron Capture Therapy (BNCT) which makes cancers and tumors curable with
cell-level selections and hence high QOL. The objective of our research is to materialize the thin and high-speed film
flows of liquid lithium on the wall in a high vacuum as an accelerator target. Our current subject matter is to investigate
the interactive coexistence with both inner structures each other; the potential core layer under the surface of a film flow
and the boundary layer developing on the wall. The wall film flow like a wall jet has a potential core with uniform
velocity profile on the side of the liquid free surface in the absence of the pressure gradient. Since the boundary layer on
the wall is laminar or on the way to turbulent transition, the thickness of the boundary layer was estimated less than a
half of the film thickness. The thickness of the potential core was therefore evaluated more than a half of one.

Key Words : Boron Neutron Capture Therapy (BNCT), Accelerator target, Liquid lithium, Wall film flow, Flow stability,
Shortwave approximation, Neutrally stable, Potential core, Boundary layer, Interactive coexistence
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(b)

Fig.1 Photographs of the surface of liquid lithium film flows on the concaved wall in a high-vacuum (< 107 Pa), i. e.,

220 °C in temperature at the saturation pressure of lithium, h = 0.6 mm in thickness, and U = 30 m/s in velocity.
Strobo exposures of camera were (a) 1 ms and (b) 10 ps, respectively. These figures are quoted Fig.7 (a) and (b)
in the paper experimented by Kobayashi, et al. ©.
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Table 1. Flow velocity, wave number and Reynolds numbers of liquid lithium film flows on a wall in a high-vacuum;
the joint data experimented by Takahashi, et al.(Takahashi, et al., 2012) and Kobayashi, et al.(Kobayashi, et al., 2014). )

Velocity | Wave number Reynolds numbers [-]
U [mis] k [U/m] RecL=UL/v | Re'=173 [Re "~
5.0 ~0 2.86x10° 925
10.0 illegible 5.76x10° 1313
15.0 illegible 8.69x10° 1613
30 3x10° 2.70x108 2843




e k=g 04%n=0211 (13)
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