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Abstract

In recent years, magnetic hyperthermia as a new tumor treatment method has been studied. In
this paper, the Non-Fourier heat transfer equation with magnetic nanoparticles as the heat source
is analyzed. The heat transfer model of single-phase-lag equation is established by introducing re-
laxation time based on the Fourier heat transfer model, and the analytical solution of the equation
is obtained by using the method of separating variables. The effects of external magnetic field and
properties of magnetic nanoparticles on temperature distribution are investigated.
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Figure 1. Temperature curve under different magnetic field strength. (a) Change with time at 0.02 m and (b) Change with
distance at 400 s
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Figure 2. Temperature curves at different alternating magnetic field frequencies. (a) Change with time at 0.02 m and (b)
Change with distance at 400 s
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Figure 3. Temperature curves for different relaxation times at (a) r = 0.02 m and (b) r = 0.002 m with time (H = 7 kAm?, f=

65 kHz)
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Figure 4. Temperature curves for different relaxation times with distance at (a) t = 100 s and (b) t =400 s (H =7 kAm %, f =
65 kHz)
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