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Transient Thermal Characteristics of Cryogenic Target During
Removal of Thermal Shield

LI Cui, CHEN Xun, LI Yanzhong

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In the present study. the transient thermal characteristics of cryogenic target during
the thermal shield removal process are numerically studied, and optimal temperature control
schemes are proposed to improve the target temperature distribution and to avoid ice quality
deterioration. An unsteady numerical model is established for the cryogenic target with multiple
thermal shields based on the Boussinesq assumption and the discrete coordinate radiation model.
The transient thermal characteristics of the cryogenic target during the removal of thermal shield
are analyzed under different hohlraum pressures and sealing film transmittances, and the
numerical results of removal thermal shield under different control schemes of cooling rings are
analyzed. The results show that the temperature on the capsule surface rises precipitously in
accompany with the deterioration of temperature uniformity after removing the thermal shield.
As the helium pressure in hohlraum increases, the maximum temperature difference on the
capsule surface increases dramatically while the peak temperature has no significant variation.
The decrease of sealing film transmittance is conducive to restrain the rises of both the maximum

temperature and the maximum temperature difference. There is an optimal heat flux of cooling
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ring to meet the thermal requirements of ignition in a wider transmittance range which is 19 times

more than that under constant temperature of cooling rings. The results can be served as a

guideline for thermal preconditioning of cryogenic target before ignition.

Keywords: cryogenic target; thermal shield; transmittance; transient characteristic; numerical

simulation
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