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Theoretical Analysis of Charging Current of Linear Type Magnetic Flux
Pump According to the Penetrated Position and Moving Speed of
Magnetic Flux

7
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YoonDo Chung

Abstract: We proposed a linear type magnetic flux
pump (LTMFP) as a power supply for
superconducting magnet system. In order to explain
the operating mechanism of pumping action, the
pumping sequence based on penetrated position and
moving speed of magnetic flux on  the
superconducting Nb foil should be understood. In this
paper, we induced a theoretical equation for pumping
current of LTMFP according to the position of
normal spot and corresponding equivalent circuit. In
addition, current charging tendencies under the
intensity of magnetic flux and frequency were
described based on the theoretical pumping equation.

Key Words: Linear type magnetic flux pump, Nb
foil, Pumping mechanism, Theoretical pumping
equation.
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—> Current flow
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armature coils set-up in the air gap of 3mm laminated

Py iron core

(a)

Homopolar traveling Superconducting
magnetic flux wave Nb foil

Load magnet:
/" (Inductance : L)

Pumped current: I
Normal spot region

(b)

Fig. 1. Ilustrations of the LTMFP system (unit: mm)
(a) structure (b) schematic illustration of the
homo-polar traveling magnetic flux wave on the
superconducting Nb foil.
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Fig. 2. Schematic diagram of the invasion of the
normal spot.
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normal spot is inside of the Nb foil

Fig. 3. Schematic diagram of the current pumping
operation.
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Fig. 4. Basic pumping sequences of the LTMFP
according to the position of normal spot.
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Table 1. Variations of the magnetic flux A¢ and the
load current IL with the switching condition for
each step in LTMFP.

Step S1 Sy AD IL
(a) off on O-[In1 | Ina
(b) off on ®-['In1 | Ina
(c) on off ®-[Tn1 | Tni
(d) on off ®~['In1 | In
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Fig. 5. Digitized diagram of pumped current In
during operating period tn.
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