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Abstract

In this paper, the Pennes equation is modified by introducing relaxation time and fractional de-
rivative, and a dual-phase-lag model of temperature distribution is obtained. On this basis, the
heat transfer problem with magnetic nanoparticles as the heat source is solved, and the numerical
solution of temperature distribution is obtained by using Laplace change. This paper analyzes the
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effects of fractional derivative parameters, relaxation time and the properties of the external
magnetic field on the temperature distribution by figures.
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Figure 1. Temperature changes with time at (a) different heat flow relaxation times z (zr = 1.6) and (b) different temperature
gradients relaxation times zr (z; = 1.6). (=1, =1,f=6 x 10® Hz, H = 1000 A/m)
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Figure 2. Temperature changes with time at (a) different a (8 = 1) and (b) different § (« = 1). (zq = 1.6, 7r = 1.6s, f = 6 x 10°
Hz, H = 1000 A/m)
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Figure 3. Temperature changes with time at (a) different magnetic field intensity H (f = 40 x 10° Hz) and (b) different alter-
nating magnetic field frequency f (H = 1000 A/m). (a=1,=1,74=1.68,77=1.65)
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