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Characteristic analysis of partial emission pump of supercritical helium

Zhang Xiaowei Bai Hongyu

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

Abstract: CICC ( Cable in Conduit Conductor) magnet of superconducting Tokamak is cooled by forced-
flow cooling with a large of mass flow rate of supercritical helium. The supercritical helium circulation pump
is effective and critical to achieve such a forced-flow cooling for the magnet. This paper describes the struc-
ture and performance of BNI supercritical helium pump, discusses the difference of unconventional partial e-
mission pump and conventional full emission pump, including impeller, blade and pump housing as well as

flow rate, head rise and efficiency.
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Table 1 Basic parameter of BNI supercritical helium circulation pump

LR ARG R/ (m’/h) HB#E/m  FHE/(/min) WEHE  HEAME/mm AN PEHEWEAER mm
BNHeP-27-000 6.28 74.2 6 640 40 92.7 6 9.9
BNHeP-26-000 9.36 16.6 3316 72 92.7 6 17.6

AL dKBhih

e feah WSRO tiu

B3 BNIRBIKEREBHRR

Fig.3 BNI supercritical helium circulation pump
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Fig.4 Partial emission pump structure
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Fig.5 Partial emission pump impeller
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Fig. 6 Full emission pump structure

H7 =REHRLGE

Fig.7 Full emission pump impeller
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Fig.8 Characteristics curves of partial emission pump
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Fig.9 Velocity triangle of the impeller inlet
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