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A Gas Compressor Using Magnetic Fluid
(3rd Report, Characteristics of a New Apparatus Driven
by Rotating Paired Permanent Magnets)

Michio SADATOMI* Takahiro NAKAMURA and Yoshifusa SATO

*¢ Kumamoto University, Dept. of Mechanical Engineering and Materials Science,
Kurokami 2-39-1, Kumamoto, 860-8555 Japan

In the first report of this series™, we proposed a non-mechanical gas compressor using magnetic
fluid (MF) and a linear motor. And then, its feasiblity was confirmed by a simplified test using two
kinds of apparatus, i.e., a straight-channel-type compressor driven with a series of belt-driven paired
permanent magnets®™, and a spiral-channel-type compressor with a unique linear motor called
“electromagnetic motor”®. However, the discharge pressure obtained in these compressors was not
enough. In this study, in order to increase the discharge pressure and to know the precise perfor-
mance, a new apparatus having a spiral channel and a rotating paired permanent magnets has been
developed and tested. Results of this test together with comparisons with calculations by a simplified

one-dimensional model are presented in this paper.
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Fig.1 Prototype of a gas compressor using MF®"
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Fig.2 Apparatus having a straight channel and
permanent magnets®
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Fig.3 Apparatus having a spiral channel and an
electromagnetic motor®®
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Fig.5 Apparatus having a spiral channel and paired
permanent magnets
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Fig. 7 Magnetic flux density distribution along the
x-axis between paired magnets
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Fig. 8 Maximum discharge pressure vs. volumetric flux
of MF at U=1.0m/s (Effect of magnetic field
intensity)
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Fig.9 Maximum discharge pressure vs. volumetric flux
of MF at B,=0.332T (Effect of magnet veloc-
ity)
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Fig.10 Volumetric flux of discharged air vs.
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Fig.11 Volumetric flux of discharged air vs.
volumetric flux of MF (Effect of magnet veloc-
ity and discharge pressure)

1 5
U=1.0mis, 4P=30kPa z
08 |- ~ 4
© e (?1 AAB=0332T w
s 00B,=0238T ~
06 {~ 7y 3
< P <
o ! o
04~ £, e 42
N __——0—0
e
02 |- 1
A B c
0 L L 0
0 0.1 0.2 03
JvrF mis

Fig. 12

Isothermal compression efficiency and effective
shaft power vs. volumetric flux of MF at U=

volumetric flux of MF at U=1.0m/s and 4P=
30 kPa (Effect of magnetic field intensity)
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Fig.13 Isothermal compression efficiency and effective
shaft power vs. volumetric flux of MF at B,=
0.238T and 4P=30kPa (Effect of magnet

velocity)
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Fig. 14 Effect of magnet velocity on isothermal com-
pression efficiency and effective shaft power at
B»=0.238T and 4P=30kPa
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