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ABSTRACT

The classical Fourier law is no longer applicable when studying thermal transient problems at the nanoscale or when describing heat transfer
phenomena in heterogeneous materials. Non-Fourier models are of great interest in the engineering field, particularly due to the use of heat sources
in many applications. In this paper, we provide an analitycal solution to the Maxwell-Cattaneo heat equation with homogeneous initial conditions
and non-homogeneous time-dependent boundary conditions, restricting ourselves to the linear regime and a one-dimensional situation. Thus, the
model solved analitycally is the following:

ρcv∂tT +∂xq = 0

τ∂tq+q =−λ∂xT

with the following initial and boundary conditions

T (x = 0) = 0; q(x,0) = 0

q(0, t) = f (t); q(1, t) = 0

respectively. In particular, by combining the temperature evolution equation and internal energy balance, an analytical solution of the heat wave-type
equation is derived. This is achieved by substituting the time-dependent heating function acting on the boundary with a time- and space-dependent
heat source. To solve the thermal equation, we apply Duhamel’s theorem, considering the problem initially at zero temperature. An exact solution
is obtained using the method of superposition, combining the homogeneous transient case and the inhomogeneous steady state.

Finally, the time evolution of the temperature history and the heat flux profile with time is represented for both the original problem and the one
approximated with a space- and time-dependent heat source, thus validating the solution method.
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