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Simulation of Cryogenic Helium Released from Thermal Shield
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Abstract The leakage of the cryogenic helium gas from the thermal shield pipeline for the coil terminal box(CTB),
connecting the superconducting magnet and peripheral systems in the International Thermonuclear Experimental Reactor
(ITER) , was modeled, approximated, and simulated with software package FLUENT, based on gas dynamics, fluid me-
chanics and gas jet dynamic theory. The formula of gas leakage rate at high pressure and low temperature was derived, and
the transient leakage of helium in a period of 3 s was calculated. The major factors in the transient leakage, including the
distributions of velocity , concentration, pressure, and temperature , were simulated . The relative error between the analyti-

call calculated and numerically simulated leakages was found to be within 7.5% . We suggest that the simulated results be

of much interest for diagnosis of helium leakage of the system. .
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