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With the use of molecular notation, the three-dimensional FDTD algorithm is shown in 
Fig. 2. To determine the value 
  z

n
kji E1

,,
+   

in the time step n + 1 it is necessary to refer to the value of magnetic field strength calculated 
at the time n + 1/2 and also to the value  
  z

n
kji E,, . 

Similarly, values for nodes for the components of the magnetic field (leapfrog) are determined 
[6]. 
 

 
Fig. 2. Determination the values of Ez component of the electric fields’ intensity in the n +1 step,  

for Yee cell at index i, j, k in the FDTD algorithm 
 
Defining the coefficients, e.g. in Eqs. (22)-(24) describing the material properties of the 

Yee cells of difference mesh to write the difference equations in the FDTD algorithm in a sim-
pler way 
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c) 

Fig. 9. Comparing the changes of maximum values of Ez component behind single-layered wall,  
f = 2.4 GHz for FDTD and FEM method: (a) sh = 0.007 m; (b) sh = 0.011 m; (c) sh = 0.015 m  

 
 

8. Conclusions 
 
The contemporary development of wireless communication technology demands the de-

tailed analysis of the phenomena connected with the propagation of electromagnetic waves 
inside the buildings. The described charts and their graphical presentation indicate complex 
wave phenomena that occur during wave propagation through the wall made of clay hollow 
brick, which are treated as electrically porous material. Various constructions of walls, and 
variability of material parameters have to be individually examined because e.g. the increase 
in the loss of brick, the main role in the phenomena process has the attenuation of the wave at 
crossing over this kind of complex dielectric. This fact causes that it is impossible find the 
dependence, which will help in the evaluation of other variants of the hollow brick (without 
prior numerical analysis). 

In the case of a macroscopic analysis of an electromagnetic field inside buildings it is 
necessary to homogenise and to simplify the construction and to homogenise the material pro-
perties. This approach is imposed by the limitation of computer’s calculation possibilities, 
taking into account the numerical modelling of a complex structure. The obtained values of 
electric field intensity allow to determining the attenuation coefficient for different variants of 
the walls.  

Additionally it was proven that the large range of changeability of the value of the conduc-
tivity used to numerical analysis of these kinds of building structures might have the influence 
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