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Improved Characteristics of Flux-Concentration Type Electromagnetic Pump
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The electromagnetic pump can transfer liquid metal in continuous close-circulating system. These pumps have
higher reliability comparing with mechanical one. These features make the attractive pump suitable for transferring
liquid sodium in fast breeder reactor. But in conventional electromagnetic pumps, a large-sized pump means a
larger magnetic circuit length, then leakage flux between the slots is increased and the efficiency is reduced.
Therefore, for transferring liquid sodium, we have developed "Flux-Concentration Type Electromagnetic Pump”
that employs the magnetic shielding effect of eddy currents. This paper discribed the dynamic characteristics of the
flux-concentration type electromagnetic pump taking account of driving frequency by both experiments and FEM

analysis. We constructed the circulating system for liquid metal to measure the dynamic chatacteristics of
electromagnetic pump. In experiment, we used low-temperature melting alloy named "U-alloy47" instead of
sodium. As a result, this pump produced the pressure about up to 1.3 times in all range of flow rate. We simulated
the frequency characteristics for the width of conducting plate by FEM analysis.

Key Words : Electromagnetic Pump, Flux-Concentration effect, Magnetic Shielding Effect,
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Fig.3 Flux distribution
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Fig.6 Characteristics as a function of frec'lﬁency
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Fig.7 Pressure vs. frequency characteristics
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