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Numerical Investigation on Temperature Characteristic
of Capsule Surface and Filling Tube
of Cryogenic Target under Radiation Condition

GUO Fucheng, LI Cui, CHEN Guanhua, LI Yanzhong”
(School of Energy and Power Engineering . Xi’an Jiaotong University » Xi’an 710049, China)

Abstract: During the ice-laying period, a phenomenon is observed that the ice crystal
could not be maintained in the filling tube, which results in the direct connection
between the capsule and the deuterium source at high temperature. In this paper, a 3D
cryogenic target model was established to study the influence of several factors on the
temperature along capsule surface and filling tube. The results show that changing the
transmittance of the sealing film can effectively solve the problem of being unable to
block the filling tube, while changing the shield temperature and the surface emissivity

of the aluminum enclosure has no obvious effect on that problem. It is found that the
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crystal can be maintained in the filling tube under the boundary conditions discussed in

this paper with the transmittance of the sealing film greater than 0. 025.

Key words: inertial confinement fusion; numerical simulation; radiation; temperature

characteristic
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Fig. 1

Physical model for cryogenic target
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Fig. 2 Gird-independent validation result
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Fig. 3 Temperature contour of cryogenic target
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Fig. 4 Temperatures of epipolar plane and capsule and filling tube in equatorial plane

under different shielding-temperature conditions
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Fig. 6 Temperature contour of cryogenic target under different sealing-film-transmittance conditions
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