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The electromagnetic pump (EMP) was developed to over-
come the capacity and efficiency limitations of previous
machines. This paper proposes a flux-concentration-type
electromagnetic pump using that the flux-concentration
effect, which depends on eddy currents, and discusses the
calculated and experimental dynamic characteristics of an
in-sodium tests system. According to the experimental
results, the maximum flow rate was 520 //m and the effi-
ciency was over 109. The calculated results estimate that
the pressure of the new EMP is 1.7 times more than that of
a conventional one. A new configuration of the EMP is
proposed to increase the capacity of the flow rate, and its
dynamic characteristics are discussed.
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Fig. 1 Flux-concentration-type electromagnetic
pump.
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Fig. 2 TFlux-concentration and flux-shielding effects.
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Table 1 Physical properties of U-alloy 47, sodium,

Temperature of sodium = 200°C

. Frequencv = 50 Hz

and water
U-alloy 47 Sodium Water
Melting point | 467 97.82 0
Boiling point (7l .. L. 881.4 100
Demsity  [,/af]] 8.8 (25%C) 0.927(Mp) | 0.998 (20C)
Viscosl
ol [mpa-sl| 274 (60°C) | 0.68 (100°C) | 1.002 (20°C)
Conduetivity 15,11b 31% 10 °(200C)| 7.4x10°200C)] - - - -
Specific heat
P Cave. Tl 0.035 (60C) | 0331Mp) | 1.003 (25%)
M-p = Melting point
q) (@‘@‘ (Is) 400 No.| Name
\ 10 1.“70 1 |Outer duct
2 {Inner duct
3 |Casing
@ 4 |Exciting coil
l 5 |Outer core
. 6 |Inner core
" mm * 7 |Duct support
.1[: ~17 8 |Duct limb
b r:f!{ Thermal
o insulation
Oumaw gate I ? " Inflow gate
ARG =
® @ ® ®

Fig. 3 Flux-concentration-type EMP (OND-1000 type).
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Fig. 4 System diagram of a sodium-testing loop.
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Fig. 5 Pressure vs. flow rate characteristics.
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Fig. 6 Efficiency vs. flow rate characteristics.

Efficienc

o

o

w
...2...

fz. EAEHRABHERO b 0%, REH KA AOXNBUER
HafHLTW3. Fig. 5 3EFE% 50~400V ic&{ba g
ol Fictd 2HBHEERLALbDOTH 2. BBERE
100 VU FOF— % BENGTOREERENLKEVLEELSN
ZOTRE[EN>TWAE, TORERLD, BF 400 VEICH
WTHRKHE 519 [/min BE SN, FRFROMEMIC L 50
HEDETHA LN, BESKELRILHVZOEFIKE
(M ->TVBY, ThZEFEENX360EEb0 3. 7+
FY Y AR UTeAS EHANEALE BEERZEMSNEY
TEho, BEEARSCIIHBEOET /NS EREDbN
3. Fig. 6 BCO®R Y 7OMRRFHETH 555, EREL N
BIFBERY 0.25% BETHZOICHANRKRT 10% BEL
oTW5,

3.2 BREREZEBAVCRIFICK 31588

ChETRESEMT ) Y ADEARKE, BREREEH
mt%ﬁ’i@%@%ﬁ%@ﬁbf%tﬂ = DENHEE TR
T3 B ISEEBONHIERE OB 2T 7. RireFv
% Fig. 7 &_/T\"é‘, 12 BT 7V TR OBRILEZEX S /00
WEPISEREHAEEL 1BYy FH%2EFTY v/ Lk, Fig
8 ILZDRERAZRT. T ON» SR EASRIER L 1213 RE UK
HEB->TVEDOHbNSE. ORI D, BIFICLY T8
it HBEERINTEZCEOMRTER. LEREOBIIC
L BFENOETICT X P L TRIEBOHPREL L -

TW5H, THhRBFCBOTREBBEABEEZRICANT
WRWHALTHD, ZOSPEHIEERENCEELSNS. £k,
Fig. 9 I C OB 2 W T ALIP & QIR AT - iR E R

HAGHAMS¥4a3 Vol 21, No. 4-2, 1997

NI | -El ectronic Library Service



The Magnetics Society of Japan

Temperature of sodium T = 200°C
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Fig. 9 Pressure vs. flow rate charac-
teristics (calculated values).

Fig. 7 3D axisymmetric model for
calculation.

Fig. 8 Pressure vs. flow rate
characteristics.

Fig. 10 Flux-concentration-type EMP with double
excitation.
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WETX 2, Fig. 11 Flux distribution: (a) with one excitation; (b)
with double excitations.
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Fig. 12 Pressure vs. flow rate characteristics: (a) con-
ductivity of U-alloy=2.31X10%S/m; (b) conductivity
of sodium=2.96 X107 S/m.
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Fig. 18 Test model flux-concentration-type EMP
with double excitation.
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Fig. 14 Pressure vs. flow rate characteristics

(experimental values).
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