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COMMENTARY 

Effect of thermal equilibrium and its causes 

Dennis Chang 

INTRODUCTION 

he scientific community in the area of thermo-fluidics has 
devoted a lot of attention to researching ways to improve heat 

transmission in various thermal systems. Incorporating porous media 
into thermal systems is one of the best methods for improving heat 
transfer. It is possible to simulate the transport processes via porous 
media, which have a fluid phase and a solid matrix, by either 
assuming that both are in thermal equilibrium or not. All energy 
types, including heat, have inertia according to the special theory of 
relativity; as a result, according to the equivalence principle, they also 
have weight. The current matter looks into the thermodynamic 
ramifications of the notion that heat has mass. To stop heat from 
moving from areas with greater to lower gravitational potential, it is 
specifically examined to see if a temperature gradient is required to 
achieve thermal equilibrium in a gravitational field. 

It is first attempted to change classical thermodynamics just to the 
extent of linking an additional amount of potential gravitational 
energy with each intrinsic quantity of energy in order to provide a 
preliminary non-rigorous examination of this issue. Using this 
method, an expression for the increase in equilibrium temperature 
with a drop in gravitational potential is generated, albeit it should be 
noted that it may only be accurate to some extent in the presence of a 
weak gravitational field. The uncertainty and lack of rigor in this 
preliminary treatment are then discussed, and the need for a 
thorough analysis based on general relativity concepts is made clear. 

According to the special theory of relativity, all energy forms, 
including heat, have inertia; hence, in according to valence the 
principle, they also have weight. The current topic examines the 
implications of the idea that heat has mass from a thermodynamic 
perspective. It is specifically investigated to discover if a temperature 
gradient is necessary to achieve thermal equilibrium in a gravitational 
field to prevent heat from flowing from regions with greater to lower 
gravitational potential. To simplify the study, the local volume 
averaged transport equations for the several phases can be merged. 
The restrictions that must be met to achieve this simplification have 
been the topic of multiple prior research. This considerably simplifies 
the analysis of this coupled heat, mass, and momentum transport 
mechanism. Estimating the variation between local volume average 
quantities related to the various phases is essential for the 
formulation of these restrictions. This estimate has always been 
predicated on the flux between the phases, whether it be diffusive or 
conductive.

We build on earlier work in this paper to create the governing 
differential equation for the variance of local volume averaged 
temperatures in a packed bed reactor. This equation results in 
restrictions connected to the idea of local thermal equilibrium, and 
these limits have some essential but not in the earlier research on 
local thermal equilibrium or local mass equilibrium. The temperature 
distribution is given a thermodynamic treatment, and a conclusion 
that agrees with the findings for radiation alone is reached. The 
distribution of a perfect monatomic gas in a gravitational field is then 
discussed, taking into account the presumptions that the total 
number of atoms must remain constant and that matter and 
radiation are readily interconvertible. As was discovered by Stern and 
the author for the situation of flat space-time, the latter case also 
yields the same dependency of concentration on temperature. 
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