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Design and Characteristic Experiment Research
on Small NaK Thermal Vacuum Electromagnetic Pump
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(Division of Reactor Engineering Technology Research ,
China Institute of Atomic Energy, Beijing 102413, China)

Abstract: Equivalent circuit method was adopted to design a small NaK thermal vacuum
electromagnetic pump of which the rated working temperature was 500 C, rated flow
rate was 11 m’/h and rated head was 30 kPa. The ATC-Sy.x facility of China Institute of
Atomic Energy was used to obtain the operating characteristic curves of the electromag-
netic pump. The influence of working medium temperature, power and operating
frequency on the running characteristics of the pump was analyzed. The results show
that the optimum operating frequency of the pump is related to the working medium
temperature of the NaK, which is meaningful for the design of the pump and develop-
ment of the operating procedure.

Key words: NaK thermal vacuum electromagnetic pump; annular linear induction; flow

rate; equivalent circuit

PR S AR B A I S IR AR BT AR CALTP) ™Y J5 A A B 25 FL i 2 02 H i A
A — KPP R AL RGBT PR RO R R BB, ALIP BeA TAR 3 5 =41

Yrim B #A:2019-04-09; & B B #1:2019-05-29
EBE B A MR (1983—) , B BB IRVIAR AR A i B LRI WL A B LR S B ER L
) 4& H RR B8] : 2019-10-30 ; M 4% B AR 3E : http: // kns. enki. net/kems/detail/11. 2044, TL. 20191030. 1013. 010. html



95381 MERTAE . /NEY NaK #RECES LG BT SO R PR SE IR AT Y 513

SR X 57 A0 LU A 8L 2R YA BR 8 30 3E A S
& JE ALY TR T8 TR TR = AL
= HE AT PG ARSI IR I N B IRAS 4
Ji& v A SN FL A+ L VAL RS 37 1) ) AR A
T3 A < TR i BRAT T 18] ) AR s Bl L O
TESR W Z 87 A e 22 . 5 RS AR
(19 FEL 2 2% IR A P AN T ) T 5 A A0 i A
ME— [0 RO R A LA SR AR AR 2 AL R R Y
RO AR X 5 Sk 2 ] b BT il i 1y R A K
Na FL % 5% T 18 ik 1) 3k JEE 30 58 AR L » g dld B ) 17
A BLAARE T S BT 8 A4 4 i A G L BE R el
HRR B4 —E R 4E IRAE ). R A
A AR 50 S (RIS AR, L A
FE RS #B 6 25U LA ] o 2 R 2k Pl 240 % W) V5L
LER B L B S Ty s LS AR Y R
Tk e AL P B L B ) S Y L R e R
A 25 R AR RE

AR SCHE T 23 6] A% HL R AR S8 T R O )
AL R A5 50 B BT I ) = AR PR B
SN /Y NaK A 0 LR O T 1
TRER AW IE B A ATC-Swa 28 B T JE M B
S8 WS LR L B AR s AT R AF S B0
ZARNERERI R

1 RBEREN

/N NaK #4288 19 BE AR 45 4
AN RSN BN/ E 75 I o e
A A B

il
N e
TS

1 /AL NaK PR 25 HL 22 1) BE AR 254
Fig. 1 Basic structure of small NaK

thermal vacuum electromagnetic pump
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Fig. 2 Single phase equivalent circuit of ALIP
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Fig. 3 Scheme of ATC-Sy.x facility
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Fig.5 Effect of temperature on performance of thermal vacuum electromagnetic pump
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Fig. 6 Effect of power on performance of thermal vacuum electromagnetic pump
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Fig. 7 Effect of frequency on performance of thermal vacuum electromagnetic pump
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Fig. 8 Electrical parameter change of thermal vacuum electromagnetic pump
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