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We’ll study the behaviour of fluids, both gases and 

liquids, particularly with regard to piped and pumped 

systems.

So many pictures could 

work as the 

introduction, though,  

because this course 

includes water flow in 

rivers, boats floating on 

the ocean, and the way 

that airplanes can fly.  

The fundamentals of 

Fluid Mechanics have 

many, many 

applications.
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Typical piping system for fluid power

Trace out this system and 

see how rotating the shaft 

of a pump, with something 

like an electric motor, can 

translate into using fluid to 

push a heavy load in a 

straight line for a given 

distance.
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Major Classification of Fluids

•Gases are compressible, meaning that their volume 

significantly reduces when pressure is increased.

• Liquids are incompressible, because even with a 

significant increase in pressure, their volume does not 

change very much at all.

•Gases are typically much less dense than liquids.

• Both gases and liquids are fluids.
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Pressure

• Pressure is a force 

exerted on a unit area, 

and, as such, will always 

include a unit of force 

divided by a unit of area 

such as pounds/square 

inch, Newtons/meters 

squared, or something 

similar.
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Pressure in a fluid acts uniformly in all 

directions on a small volume of fluid
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Fluid pressure acts perpendicular to boundaries
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Critical concepts from background 

coursework:

• SI unit system - meter, second, kilogram, newton

•U.S. Customary unit system - foot, second, slug, pound

•Weight and Mass

–Remember that weight is a force, reported in newtons

or pounds. Mass is an inertia, reported in kilograms or 

slugs. 

• Temperature

–If measured relative to absolute zero, then reported in 

Kelvin or Rankine.  Commonly reported, though, in 

Celsius or Fahrenheit.
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Summary of Units
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Be sure that units are explicit, consistent, and 

properly cancelled in all calculations.

3 2
6 2

2 2

0.20 N (10 mm)
0.20 10 N/m 0.20MPa

mm m
p = = = 

1.5 km
t =

h

80 km

3600 s

1 h




Copyright © 2022 Pearson Education, Inc. All Rights Reserved

Density

Density is the amount of mass per unit volume of a 

substance. Using the Greek letter r (rho) for density,

/m Vr =

In SI units, then, density is kg/m3 and 

in English Customary Units, slugs/ft3
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Specific Weight  

Specific Weight is the amount of weight per unit volume

a substance. Using the Greek letter  (gamma) for

specific weight,

/w V =

In SI units, then, specific weight is N/m3 and 

in English Customary Units, lb/ft3
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Specific Gravity (sg)

Specific Gravity is the density of a substance relative to 

the density of water. The mathematical definition of 

specific gravity, then, is  

sg
 @  4 C @  4 C

s s

w w

 r

 r
= =

 

The value for specific gravity is unitless, and the same 

value whether in  SI units or English Customary Units.
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Hydrometers are carefully calibrated and then placed in 

fluid to accurately measure fluid density

Source: YAUHENI MESHCHARAKOU/123RF and Ellirra/123RF
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Example Problem 1.6

Example Problem 1.6 

If the reservoir from Example Problem 1.5 has a volume of 30.917 m ,  compute the density, 

the specific weight, and the specific gravity of the oil. 

 Solution 

Density: 

3

3

825 kg
900 kg/m

0.917 m
o

m

V
r = = =  

Specific weight: 

3

3

8.093 kN
8.83 kN/m

0.917 m
o

w

V
 = = =  

Specific gravity: 

3

0 3

900 kg/m
sg 0.90

 @ 4 1000 kg/m

o

w C

r

r
= = =


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