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Design and analysis of cryogenic cooling for CICC conductor of CFETR toroidal
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Abstract  [Background] The cryogenic superconductivity of the conductor in the toroidal field magnet plays an
important role in the stability of the whole Tokamak devices magnet system. [Purpose] This study aims at the
thermal analysis of cryogenic cooling system for the whole toroidal magnet. [Methods] First of all, the coil
configuration turns and the mass velocity of the cooling holes were determined after thermal analysis of cryogenic
cooling system. Then the pressure drop of liquid helium flowing through the central cooling hole of the conductor
was calculated to find the corresponding parameters. [Results & Conclusions] The analysis results show that under
the same working conditions, the temperature difference values of the series components arranged by the coils are
different. After comparison, the toroidal field magnet adopts the arrangement scheme with coil turns of 154. In order

to ensure that the temperature of the toroidal field coil case and the conductor jacket are within the range of 20 K and
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5 K respectively, the mass velocity of the inner cooling hole of the box wall and the central cooling hole of the

toroidal field magnet are set to 3.6 g-s™ and 9.5 g-s™' respectively. Under the given mass velocity, the pressure drop

of liquid helium in the central cooling hole of the winding conductor is 1.72x10° Pa.

Key words Toroidal filed magnet, Thermal analysis, Mass flow rate, Pressure drop
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Table 1 Coil parameters of each arrangement scheme

2% P HEA 77 % Coil arrangement scheme WE S TR W = EL
Plan 1 Plan 2 Plan 3 Plan 4
2% P8 [ %5 The coil number of turns 150 154 158 168
SR N~} Conductor section size / mm 64x64 64%64 64%64 64%64
i85 H1.45 B 1% Diameter of superconducting cable / mm 49 48 48 5137 [X 48 Inboard side 48
31X 40 Outboard side 40
FALT S FEL Y Single turn conductor current / kA 98 95.6 93.14 87.6
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