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Observation of Flow Patterns of Vapor-liquid Two-phase

Helium in Cryopump Glass Models
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The cryopump system for JT-60 NBI consists of fourteen cryopumps.
 The pumping speed of each cryopump is 1,400 m®/sec for hydrogen and the
total pumping speed of fourteen cryopumps is as large as 20,000 m?®/sec,
which is the largest in the world. Each cryopump consists of six modules
connected by pipes to supply liquid helium to the six cryopanels. It is
necessary to supply liquid helium to the six cryopanels sufficiently in
order to evacuate the hydrogen gas stably. We carried out visual
experiments to observe the flow patterns of liquid helium in cryopumps

for the purpose of confirming usefulness of the pool cooling of the
cryopanels by liquid heljium. The flow patterns of two-phase helium flow
in cryopanels and channels were observed in two type glass models to
simulate the cryopump of JT-60 NBI. One is a glass model with a liquid
helium supply line for natural circulation, and the other is a glass model
without & liquid helium supply line. The two-phase helium flow in the
former glass model was homogenious flow, that is, liquid and gas were
mixed uniformly, circulating smoothly through cryopanels and pipes. On the
other hand, the two-phase helium flow in the latter glass model was
separate flow. In this model, there was the unbalance in liquid helium

supply to the cryopanels and also discontinuous choke in channels by

+ Depatment of JT-60 Facility
++ Department of Fuels and Materials Research
*  Hitachi, Ltd.
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liquid heljum in the counter two-phase flow which prevented smooth
release of gas helium from cryopanels at the junctions between pipes and

between pipe and phase separator.

Therefore, we decided to employ the natural circulation system with a

liquid helium supply line for cooling the cryopanels of JT-60 NBT.

Keywords: Cryopump, Two-phase Helium, Flow Pattern, Glass Model, JT-60

Neutral Beam Injector, Visual Experiment
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