
Chapter (1)

Introduction

A fluid is a substance that deforms continuously under the application of a 
shear (tangential) stress no matter how small the shear stress may be. 
Because the fluid motion continues under the application of a shear 
stress, we can also define a fluid as any substance that cannot sustain a 
shear stress when at rest. 

Example 1.1 
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In basic mechanics, we made extensive use of the free-body diagram. In 
fluid mechanics, we will use a system or a control volume, depending on 
the problem being studied. In thermodynamics we applied the 
conservation of mass and the first and second laws of thermodynamics 
in most problems. In our study of fluid mechanics, we will usually apply 
conservation of mass and Newton’s second law of motion. In 
thermodynamics our focus was energy; in fluid mechanics it will mainly 
be forces and motion. 

A control volume is an arbitrary volume in space through which fluid flows. The 
geometric boundary of the control volume is called the control surface. The control 
surface may be real or imaginary; it may be at rest or in motion. 
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In the case of infinitesimal systems the resulting equations are 
differential equations. Solution of the differential equations of motion 
provides a means of determining the detailed behavior of the flow. 

Frequently the information sought does not require a detailed 
knowledge of the flow. We often are interested in the gross behavior of 
a device; in such cases it is more appropriate to use integral 
formulations of the basic laws. An example might be the overall lift a 
wing produces. Integral formulations, using finite systems or control 
volumes, usually are easier to treat analytically. 
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System of Dimensions

System of Units
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