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Development of Computer Program for Design of the Small
Annular Linear Induction EM Pump

133 Use

[= R =1

AL A
, M

H. R. Kim, H. Y. Nam, and J. S. Hwang

Abstract

EM(ElectroMagnetic) pump is used for the purpose of transporting liquid sodium coolant with
electrical conductivity in the LMR(Liquid Metal Reactor). In the present study, computer program for
the pilot annular linear EM pump has been developed for the maximum flowrate with 200 l/min and
maximum developing pressure with 3 bar. Firstly, Balance equation is induced by the equivalent circuit
method which is commonly employed to analyze linear induction machines and the calculation of the
hydraulic pressure drop. Then, design equation is converted to the computer program and optimum
pump variables are determined by this code. The code is verified by the comparative analysis with the

characteristic of the commercialized pump.
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Fig. 1. Cross section of the annular Ilinear
induction electromagnetic pump.
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Fig. 2. Equivalent circuit per phase of an EM
pump.
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Fig 3. Flow chart of a computer program for
design of a small EM pump.
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Fig. 4. Initial screen of the computer program.
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Fig. 5. Screen of the indication of input variables
and question for modification/proceeding.
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Fig. 6. Output of the results of the optimum
design variables.
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Fig. 4. P-Q of the pump IA 21 at the 200C.
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Fig. 5. P-Q of the pump IA 21 at the 600°C.
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Table 1. Desion variables of the Novatame Funp 1A 21,

Known values Prediction Values

Core length: 336mm
Pump diameter: 334mm
Outer duct diameter: 4.5mm

Inter core gap:

. 4826mm  ||Inner core diameter:
Geometrical Outer duct Thickness: 33mm
368mm  [fInner duct thickness:
Slot depth: 90mm 1Imm
Slot width: 15mm
Pole pairs: 1

Frequency: 50Hz

. Slot/phase/pole pair:
Electrical Phase: 3 2

Pole pitch: 168mm
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