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Fig.1 Schematic diagram of residual ions deflection system of EAST-NBI.
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Fig.2 Preliminarily designed cooling structure.
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Fig.3 Improved water cooling structure.
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Table1 Measurements of cooling water pressure and flow of the preliminary designed and improved coils.

K I v 2 el i = A 2k P TR
Water pressure / MPa  Flow of preliminarily designed coil / t-h™" Flow of improved coil / t-h™" Flow increment / %
0.35 0.111 0.159 432
0.40 0.121 0.176 45.5
0.45 0.127 0.193 52.0
0.50 0.143 0.213 49.0
0.55 0.154 0.224 455
0.60 0.163 0.239 46.7
0.65 0.172 0.252 46.5
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Fig.4 Cooling water temperature rise of improved coil and the
preliminary designed coil.
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Fig.5 TImproved coil long pulse when the cooling water inlet
and outlet temperature difference.
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Fig.6 Infrared image of the preliminary design of the coil.

&7 Chhek el s I R 2D R
Fig.7 Infrared image of the cooling structure of improved
coil.
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Analyses and tests of cooling capability of EAST-NBI deflection magnet coils

ZHAO Xiangxue'” WANG Yan' LIANG Lizhen' HU Chundong' WEI Jianglong'
1(Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China)
2(University of Science and Technology of China, Hefei 230026, China)

Abstract Background: The deflection magnet is one of the key components of the neutral beam injector, it is
installed in the neutral beam injector vacuum chamber. While the neutral beam injector works, the heat generated by
current running through exciting coils of deflection magnet must be taken away by the cooling water simultaneously.
Purpose: In order to meet the requirements of the developing nuclear fusion researches, the neutral beam injector
must work steadily, providing neutral beam of high energy, high power continuously. The cooling abilities of the
deflection magnets must be enhanced. Methods: The water cooling structure of excitation coils of the original
deflection magnet was optimized by adding a pair of water taps in each primary coil, and the tests were made to check
the cooling capbilities of the improved exciting coils. Results: When the neutral beam injector runs at the state of
long pulse, improved water cooling structures take away the heat generated by the exciting coils timely. The
improvement of the cooling abilities of the coils was successful. Conclusion: The temperature difference between the
inlet and outlet of the cooling water pipe is about 21 °C, and the surface temperature of deflection magnet coil is about
45°C.
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