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Design method of supercritical helium circulating pump

Zhang Xiaowei Sheng Linhai Bai Hongyu

(Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract ; The supercritical helium circulating pump is considered to be reasonable and effective in the
usage of forced flow cooling loop of superconducting magnets. The design method of the pump as a normal
centrifugal pump was described and several methods to improve the pump efficiency were discussed. It is

proved that the best method is to enhance the rotor speed and the study shows that the pump can be de-

signed as a full emission or a partial emission pump with a high speed.
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Table 1 Specific speed of supercritical

helium circulating pumps

EAST ITER
R 1 2 1 2 3
AOES/ x10°Pa 3 3 6 6 6
ABRE/K 4 4.8 4.5 4.5 4.5
B+ HEXL/ x 10°Pa 1 0.2 1.5 2.5 2.5
WItHE/ (kg/s) 0.24 0.32 0.35 0.5 0.8
H#E (v/m) 18 67 16 13 16.5
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Table 2 Parameters of JAERI supercritical helium
circulating pumps for ITER

RN E E—hB BHRB R
RAW Pump A Pump B Pump C
BHR R/ (ke/s) 0.35 0.5 0.8(1.0 max)
P FE 3L/ MPa 0.15 0.25 0.25
BHBE/ % 60% LAt 60% LA I 70% LA b
&t A O E S/ MPa 0.6 0.6 0.6
BiHAOBRE/K 4.5 4.5 4.5
it/ (1/m) 26 000 30 500 70 000
BREH/(1/m) 33 000 32 000 77 000
Wi st 3 (1/m) 140 134 389
M ER/ mm 37 40 26
4RI B 7wk FHER
AN 4 4 4
SRR BESEA SHESEMR SESEER
GERiIRCE DB WAL E BRERH k¥
HFLK/m 0.265 0.240 0.236
BER/ kg ~0.4 ~0.4 ~1.0

E1 RTITER A JAERI Bl EHRRETFEEE
Fig.1 Structure drawing of JAERI supercritical helium circulating pumps for ITER
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Table 3 Parameters of Barber-Nichols liquid
helium pump for ATLAS

E-RA Pump 1 Pump 2
BT R/ (kg/s) 1.2 1.2
#itHEL/ x 10°Pa 0.4 0.4
ACOEE/K 4.5 4.5
Wi HE/ (1/m) 4300 4 300
Bt L E (/m) 111 111
4 H 42/ mm 112.55 105.1
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Table 4 Parameters of IHI supercritical helium
circulating pump for EAST

EREIR Pump 5001 Pump 5101
Wit/ (¢/s) 240 300
WitHEL/ x10° Pa 1 0.2
WHRE/ % 74% 1) 60% LA |
AL EH/ x10° Pa 3 3
AHBEE/K 4 4.8
Wit/ (1/m) 76 200 27 000
BB/ (/m) 79 800 28 500
M4 EH %/ mm 17 24
iV B 23 %2
WAL Sk AR SRS AR
AL K K&

%5 JFTF EAST #) Barber-Nichols Bl§R &
BRRAEITSE

Table 5 Parameters of Barber-Nichols supercritical
helium circulating pump for EAST

RIAFR BNHeP-27-000 BNHeP-26-000
W (g/s) 240 320
WitHEL/ x10° Pa 1 0.2
W % 55 62
A EH/ x10° Pa 3 3
AORE/K 4 4.8
BWitHE/ (/m) 6 640 3 160
BAF#/ (1/m) 7 300 3 600
% FH 1%/ mm 9.7 92.7
R EE: HEA HER
RIS R RBRAR RBRR
AL AR R HRMW TR ARAR

2  HF EAST g Barber-Nichols BI§ R EER RN EFENE

Fig.2 Structure drawing of Barber-Nichols supercritical helium circulating pumps for EAST
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