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Basic modes of heat transfer 
▪ we defined heat as the form of energy that can be transferred from one system to another 

as a result of temperature difference.  

▪ A thermodynamic analysis is concerned with the amount of heat transfer as a system 

undergoes a process from one equilibrium state to another.  

▪ The science that deals with the determination of the rates of such energy transfers is the 

heat transfer.  

▪ The transfer of energy as heat is always from the higher-temperature medium to the lower-

temperature one, and heat transfer stops when the two mediums reach the same 

temperature. 

▪ Heat can be transferred in three different modes: conduction, convection, and radiation. 

▪ All modes of heat transfer require the existence of a temperature difference, and all modes 

are from the high-temperature medium to a lower-temperature one.  

▪ Below we give a brief description of each mode. A detailed study of these modes is given 

in later chapters of this text. 

CONDUCTION HEAT TRANSFER 

▪ Conduction is the transfer of energy from the more energetic particles of a substance to the 

adjacent less energetic ones as a result of interactions between the particles. Conduction 

can take place in solids, liquids, or gases. 

▪ Fourier's Law of Heat Conduction states that the rate of heat transfer through a 

material is proportional to the negative gradient of the temperature and to the area, 

perpendicular to that gradient, through which 

the heat flows. In simpler terms, heat flows from 

hotter areas to cooler areas, and the rate of flow 

is dependent on the temperature difference, the 

material's conductivity, and the area through 

which it flows.  
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Convection heat transfer  
Convection heat transfer is the process of heat transfer through the movement of fluids (liquids or gases) 

from one location to another. 

 

 

Radiation Heat Transfer  
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Summary of heat transfer modes 

 

Heat Transfer by conduction  

Fourier’s law of heat conduction  
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Thermal conductivity  
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Thermal resistance  
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Heat transfer by convection  
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Heat transfer by radiation  
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HOMEWORK- 01 
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CHAPTER TWO 
CONDUCTION HEAT TRANSFER 
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General heat conduction equation in cartesian 

coordinates  

 

 

 

 


