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CHAPTER ONE 
INTRODUCTION TO HEAT TRANSFER 
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The science of thermodynamics deals with the amount of heat transfer as a system undergoes a process 

from one equilibrium state to another, and makes no reference to how long the process will take. But in 

engineering, we are often interested in the rate of heat transfer, which is the topic of the science of heat 

transfer.  

    

Thus, it is important to know the major differences between Thermodynamics and Heat Transfer  

Thermodynamics: 

▪ Focuses on the amount of energy that transferred such as heat or work. 

▪ Examines on the initial and final thermodynamics states of a thermal system. 

▪ Does not consider how fast or by which mechanism the heat moves. 

▪ Based on laws (e.g., First Law, Second Law). 

▪ It’s more about equilibrium and energy conservation. 

Heat Transfer:  

▪ Focuses on how heat moves from one place to another. 

▪ Deals with mechanisms: such as Conduction, convection, radiation. 

▪ Describes temperature distributions, heat flux, heat transfer rates. 

▪ Involves solving differential equations 

▪ Solutions to various heat transfer problems using numerical methods such as FDM, FEM, 

FVEM, etc. 
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Illustrative examples on Thermodynamics and Heat Transfer Analysis  

 

 

Application Areas of Heat Transfer 
▪ Heat transfer is commonly encountered in engineering systems and other aspects of life, 

and one does not need to go very far to see some application areas of heat transfer.  

▪ In fact, one does not need to go anywhere. The human body is constantly rejecting heat to 

its surroundings, and human comfort is closely tied to the rate of this heat rejection. We try 

to control this heat trans fer rate by adjusting our clothing to the environmental conditions. 

  

We are normally interested in how long it 

takes for the hot coffee in a thermos to cool 

to a certain temperature, which cannot be 

determined from a thermodynamic analysis 

alone. 

 

Heat flows in the direction of 

 decreasing temperature. 


