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What and How?

Chapter 1 Introduction

rom the study of thermodynamics, you have learned that energy can be
transferred by interactions of a system with its surroundings. These interactions
are called work and heat. However, thermodynamics deals with the end states
of the process during which an interaction occurs and provides no information
concerning the nature of the interaction or the time rate at which it occurs.

The objective of this text is to extend thermodynamic analysis through
study of the modes of heat transfer and through development of relations to cal-
culate heat transfer rates. In this chapter we lay the foundation for much of the
material treated in the text. We do so by raising several questions. What is heat
transfer? How is heat transferred? Why is it important to study it? In answer-
ing these questions, we will begin to appreciate the physical mechanisms that
underlie heat transfer processes and the relevance of these processes to our in-
dustrial and environmental problems.

A simple, yet general, definition provides sufficient response to the question:
What is heat transfer?

Heat transfer (or heat) is energy in transit due to a temperature difference.

Whenever there exists a temperature difference in a medium or between media,
heat transfer must occur.

As shown in Figure 1.1, we refer to different types of heat transfer proc-
esses as modes. When a temperature gradient exists in a stationary medium,
which may be a solid or a fluid, we use the term conduction to refer to the heat
transfer that will occur across the medium. In contrast, the term convection
refers to heat transfer that will occur between a surface and a moving fluid
when they are at different temperatures. The third mode of heat transfer is
termed thermal radiation. All surfaces of finite temperature emit energy in the
form of electromagnetic waves. Hence, in the absence of an intervening
medium, there is net heat transfer by radiation between two surfaces at different
temperatures. .
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Conduction, convection., and radiation heat transfer modes.






