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ABSTRACT 

The way water cools occurs mainly inside a solid body, as well as between two 

solid bodies that are in contact with each other. Heat conduction can also occur through 

a layer of liquid or gas, but in general, liquids and gases (with the exception of liquid 

metals) are very poor conductors of heat. 
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Let’s see the heating of a homogeneous isotropic body. Objects that have the same 

physical properties in all directions are called isotropic objects. During the heating of 

such an object, the temperature at its various points changes over time, and the heat 

spreads from the high-temperature area to the low-temperature area. The sum of the 

temperature values at all points of the considered space at the same time is called the 

temperature field. The temperature field is expressed by the following equation: 

t=f(x,y,z,)                  

bu yyerda x,y,z – nuqta koordinatalari;  - vaqt. 

If the temperature of a body is a function of coordinates and time, then the 

temperature field is non-stationary: 

t=f(x,y,z,); t/0                        

If the temperature of an object is a function of coordinate only and does not change 

over time, then the temperature field is stationary. 

                        t=f(x,y,z); t/=0                         

The temperature field can be a function of three, two, and one coordinates and is 

called three-, two-, and one-dimensional, respectively. A surface with the same 

temperature at all points is called an isothermal surface. 

Since two different temperatures cannot exist at the same point in space, different 

isothermal surfaces never intersect. All of them end on the surface of the body or are 

completely located inside it. The temperature of the object changes only in the 

directions that cross the isothermal surfaces (Fig. 1). 
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Figure 1. Isotherms. Regarding the concept of temperature gradient 

In this case, the largest temperature change per unit length is in the direction n 

normal to the isothermal surface. 

The ratio of the temperature change t to the normal distance n on the isotherm is 

called the temperature gradient: 

lim [
∆t

∆n
]
∆n→0

=
∂t

∂n
= gradt 

Temperature gradient is a vector directed along the normal to an isothermal 

surface. Its direction towards the temperature increase is considered a positive 

direction. Like other types of water cooling, the process of heat transfer takes place 

only when the temperature at different points of the body is not the same, i.e. gradt 0. 

The amount of heat passing through an arbitrary surface per unit of time is called the 

heat flux Q. The vector of heat flow is always directed to the side of temperature 

decrease. 
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