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Development of the Supersonic Jet Pump for Realization of Vacuum Pumping in the
Fusion Reactor
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The Supersonic Jet Pump (SJP) is an innovative vacuum pump that has a

possibility of simultaneous and continuous evacuation of hydrogen isotopes and helium gasses at a
high exhaust speed. In the SJP, the exhaust gasses are blown as the supersonic jet from the Blowin
Units (BUs) to the Cold Core Rod (CCR) cooled down to ~10 K. Gasses become frozen on the surface o
the CCR. The Rotating Cutter (RC) shaves off the frozen gasses to the bottom, where the shaved
frozen gasses become sublimated and are evacuated by a roughing pump. A part of the sublimated
gasses is introduced to the BUs and blown to the CCR again.
The proof-of-principle experiment of the SJP has been performed. The experimental results show that
(i) the exhaust speed of the SJP is 0.3 - 0.5 m3/s (air), that is comparable to that of a large TWP,

(ii) this exhaust speed is sustained after 100,000 seconds of pumping with 5 - 7 sccm of air
supply, and (iii) the hydrogen gas component largely increases when the RC is rotated.
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