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The article defines the microscopic substantial system and elementary first-order incre­
ments of elementary third-order increments of interna! energy (IE), friction heat and heat 
exchanged between the substantial microsystem and the exterior. A substantial balance of 
interna! energy (IE) has been presented for extensive quantities (EQ) with reference to a sub­
stantial microsystem which has been next transformed into a substantia.l balance equation of 
the mass density of interna! energy (IE). The substantial bala.nce equation of the mass density 
of interna! energy has been integrated for a substantial system throughout the whole substan­
tial area, obtaining a substantial ba.lance equation of interna! energy for intensive quantities 
related to this area. It has also been defined under what conditions this balance equation can 
be used in the substantial area. In the case of the reversible change, the substantial balance 
equation of interna! energy (IE) for intensive quantities has been reduced to the equation 
commonly called the first principle of thermodynamics for intensive quantities. 

Due to the fact that the substance is where interna! energy (IE) is placed 
(in contrast to, e.g. the energy of a magnetic field), its basie balance will be 
considered in a substantial area, each point of which moves in the same way 
as the substance, i.e. at substantial velocity u ( of the local and instantaneous 
mass centre). Substantial elements of geometrical volume, surface, lines will be 
distinguished by an arrow symbol ➔ u placed below the proper letter. 

In an arbitrary place of macroscopic substantial system V_ we will differ-
➔ u

entiate an elementary third-order increment of the volume d3 V_ constituting a
-u

microscopic substantial system presented in the figure given below.
According to Fig. 1, an elementary third-order increment of the Jl Ą u vol­

ume of a substantial micro-system equals the scalar product of ax _ elementary 
-u

second-order increment vectors of the substantial surface and an elementary 
first-order increment of the displacement vector of the substantial surface 
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