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Numerical Analysis of Moving Type and Static Type Electrodynamic
Suspension Simulator with Superconducting Levitation Magnet

E.R. Lee’, D.K. Bae™"

Abstract: This
simulation results
electrodynamic

the numerical
moving type
simulator  and

paper
on

presents

the
suspension  (EDS)
static  type EDS  simulator using  high-Tc
superconducting (HTS) levitation magnet. The
levitation force of the EDS system is formed by the
reaction between the moving magnet and the fixed
ground conductor. The possible two ways to
simulate the EDS system were simulated in this
paper by using finite element method (FEM). The
first way was the moving type simulator which
consists of the fixed HTS magnet and the moving
ground conductor. The second way was the static
type simulator which consists of the fixed magnet,
the fixed ground conductor and the ac current
supply system. To verify the characteristics of high
speed EDS system with the moving type simulator
heavy, large and fast moving ground conductor is
needed. The static type simulator can get the
characteristics of the high speed EDS system by
applying equivalent ac current to velocity, therefore
it does not need large moving part. The static type
EDS simulator, which c¢an consist of an HTS
magnet, the fixed ground conductor(s), an AC power
supply and the measuring devices, also test the
effect of the shape of the ground conductor easily.
The plate type ground conductor made stronger
levitation force than ring type ground conductor.
Although the outer diameter 335 mm ring type
ground conductor (Ring3) was larger than the outer
diameter 235 mm ground conductor (Ring2), the
levitation force by RingZ was stronger than that by
Ring3. From the calculation results on this paper,
the consideration of the magnetic flux distribution
according to the levitation height should be included
in the process of the ground conductor design.
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Table 1. Specification of HTS levitation magnet.

Specification
Inner diameter 100 mm
Outer diameter 317 mm
Number of 2 ea
double-pancakes
Number of turns 1244 turns
Inductance 279.4 mH
Wire length 800 m

Fig. 1. 3D analytic model of levitation magnet.
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Fig. 2. Distribution of magnetic flux density at 20
mm below the levitation magnet.
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HTS
winding

Bae—» Moving

Ground
conductor

(a) Moving type EDS simulator.

HTS winding

Ground conductor

(b) Static type EDS simulator with plate ground
conductor.

HTS winding

Ground
conductor

(¢) Static type EDS simulator with ring ground
conductors.

Fig. 3. Model of moving type and static type EDS
simulator.

Table 2. Specifications of ground conductors.

Specification

moving Thickness 35 mm
Plate Width 262 mm

type Length Finite
Thickness 35 mm
Plate Width 262 mm
Length 700 mm

Thickness 35 mm

Ringl | Inner diameter 65 mm
Static Outer diameter 135 mm
type Thickness 35 mm
Ring? | Inner diameter 165 mm
Outer diameter 235 mm

Thickness 35 mm
Ring3 | Inner diameter 265 mm
Outer diameter 335 mm
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Fig. 4. Results of force calculation on moving type
EDS simulator (levitation height: 30mm).
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Fig. 5. Results of force calculation on static type
EDS simulator with Plate ground conductor
(levitation height: 20mm).
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