
ISSN: 2582-4686 SJIF 2021-3.261,SJIF 2022-2.889, 
2023-5.384 ResearchBib IF: 8.848 / 2023 

 
 
 

VOLUME-4, ISSUE-1 

6 

General concepts of the laws of thermodynamics 

 

Shukrullayeva Ezoza, Shukrullayeva Dilnoza, Obloqulova Sitora 

2nd stage students of Jizzakh Polytechnic Institute 

Kurbonova Dilafruz Sobirovna. 

Assistant of Jizzakh Polytechnic Institute. 
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There is a department in the world that is responsible for the study of physical 

heat and the changes produced by heat in a system. We can learn about this section 

in thermodynamics and its laws. It is the branch of physics responsible for the study 

of all changes that result from processes involving changes in temperature and 

energy states at the macroscopic level. In these sections, we study the laws of 

thermodynamics.There are three laws of thermodynamics, the first of which is the 

first law of thermodynamics. This is one of the basic laws of science, and it expresses 

the general physical law of energy conservation for thermodynamic systems that 

must perform heat, mass transfer, and chemical processes.As a result, the 

conservation law is used in this, the first law in the form of the energy balance 

equation in flow thermodynamics and non-equilibrium thermodynamics. In 

equilibrium thermodynamics, the first law of thermodynamics is usually understood 

as a consequence of the law of conservation of energy.In the second law of 

thermodynamics, the sum of entropies of interacting systems in a natural 

thermodynamic process never decreases. As a result, the general meaning of this law 

is that heat does not spontaneously transfer from a colder body to a hotter body. The 

third law of thermodynamics shows that as the temperature of a system approaches 

absolute zero, its entropy approaches a constant value.As a result, there are 

exceptions for non-crystalline solids, but the entropy of a system with absolute zero 

is usually close to zero. These laws prevent the possibility of perpetual motion 

machines, the first law prohibits the production of work without the input of energy, 
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and the second law prohibits the spontaneous conversion of thermal energy into 

mechanical work.The history of thermodynamics is closely related to the 

development of physics and chemistry and goes back to ancient theories about heat. 

Basically, the laws of thermodynamics were established as a result of the progress 

made in the 19th and early 20th centuries. Sadie Carnot's work in the 19th century 

established the second law, while scientists such as Rudolph Clausius and William 

Thomson formalized the first and second laws by the 1860s. Walter Nernst later 

developed what became known as the third law between 1906 and 1912. This was 

followed by proposals for additional laws, the four accepted laws of 

thermodynamics being the most recognized and discussed in standard textbooks.The 

first law of thermodynamics is often expressed as the impossibility of a perpetual 

motion machine of the first type that operates without energy from any source [1] 

[2] [3] . This law means that the transition from the microscopic description of the 

known system to the macroscopic description of the energy itself leads to a radical 

reduction in the number of physical quantities needed to describe the 

system.Therefore, in thermodynamics, the energy changes that occur at the micro 

level within the system are sometimes very complex, not detailed, but collectively 

described by the internal energy, which is a component of the total energy, a 

macroscopic quantity introduced specifically for this purpose.The result is a system 

that, from a microscopic point of view, is the sum of the energies of all the particles 

included in the system. Therefore, in textbooks that do not deal with flow 

thermodynamics and non-equilibrium thermodynamics, the first law is often 

formulated as a postulate that introduces the idea of internal energy as an additional 

quantity to the physics of macroscopic systems. For a single-valued, continuous and 

finite scalar function of the state of a thermodynamic system and any other state 

function, the change in internal energy 𝑈 is the fully differential existing 𝑑𝑈 in an 

infinitesimal process and the change in internal energy in a circular process. If we 

analyze classical thermodynamics, we can see that it is based on the concept of a 

macroscopic system. This system is nothing more than a part of a physical or 

conceptual mass isolated from the external environment.To better study 

thermodynamic systems, we must always assume that it is a physical mass that is 

not disturbed by energy exchange with the external ecosystem.Chemical energy 

stored in molecules can be released as heat in the chemical reactions that occur when 

fuel methane, coal, or cooking gas is burned in air.Chemical energy can also be used 

to do mechanical work when fuel is burned in an engine, or to produce electricity 

through an electrolytic process. In addition, the cell is similar to dry cells. Thus, 

different types of energy are connected to each other and under certain conditions 

they can be transformed into other forms. The study of these changes is the focus of 
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thermodynamics. The laws of thermodynamics cover energy changes in 

macroscopic systems with many molecules instead of microscopic systems with a 

handful of molecules. Thermodynamics is not concerned with how and how fast 

energy changes occur, but with the initial and final conditions of the system 

undergoing the changes. The laws of thermodynamics apply only to systems that are 

in equilibrium or moving between equilibrium and another equilibrium. 

Macroscopic properties such as temperature and pressure do not change with time 

in an equilibrium system.The state of the macroscopic system in equilibrium is 

determined by quantities called thermodynamic variables. We know all these 

variables and they are temperature, pressure, volume and chemical composition.All 

these variables are what define systems and their equilibrium. Due to the practical 

international union, the main symbols that exist in chemical thermodynamics have 

been established. It became possible to work with these units and explain the law of 

thermodynamics better. However, there is a branch of thermodynamics that does not 

study equilibrium, but is mainly responsible for the analysis of thermodynamic 

processes that are characteristic and do not have the ability to consistently reach 

equilibrium conditions. In conclusion, it can be said that the first principle of 

thermodynamics is the principle of conservation of energy. The amount of energy in 

a heat engine is converted to work and can be seen by any machine that produces 

work without consuming energy. We can establish this first principle as follows: in 

it, the change in the internal energy of a closed thermodynamic system is equal to 

the difference between the heat supplied to the system and the work done by the 

surrounding system. 
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