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Conditional well-posedness of Robin problem for anomalous thermal

diffusion equations of thermal protective clothing
PENG Peng, XU Dinghua
(School of Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: According to the theory of continuous time random walk, a spatial fractional order model
with anomalous thermal diffusion law and fractional Robin boundary condition was established to describe
the heat transfer law inside and on the boundary of isotropic materials under high temperature
environment. Aiming at the model, the variational form of the model was first presented. The singularity
of the homogeneous problem of this model was eliminated by multiplying a simple function factor, and the
definition of the weak solution of the variational problem was further given. Then, based on the properties
of the fractional derivative operator and the fractional integral operator, we proved the conditional well-
posedness of the model, that is, the energy estimation of the weak solution and the uniqueness of the weak
solution. The conditional well-posedness results of anomalous diffusion equations contribute to analyzing
the convergence of numerical algorithm and provide theoretical guidance for performance evaluation of
thermal protective clothing.
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