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Platform: Windows
Includes the Mathcad Engine; requires 4 MB hard disk space
Available for ground shipment

The more than 120 problems and related material in this Electronic Book are designed to
supplement standard textbooks in fluid mechanics and hydraulics. The student can explore
fundamentals and gain intuition about how various parameters affect the solutions to
problems. Physics and engineering educators will find a comprehensive selection of
laboratory and homework exercises in Mathcad, with plenty of room for creativity and
expansion. Practicing engineers will find detailed solutions to many practical problems and
resource information. With the Mathcad Engine built-in you get the benefits of a "live" interface
so you can change variables and let Mathcad calculate the results for you. And, the appendices
of physical properties and coefficients are a useful addition
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Topics include: Properties of Fluids, Hydrostatic Force on Surfaces, Buoyancy and Flotation, D
sional Analysis and Hydraulic Similitude, Fundamentals of Fluid Flow in Conduits, and Open C
nels, Measurement of Flow and Fluids, Forces Developed by Moving Fluids, and much more.




Schaums Interactive Outline Series:
Fluid Mechanics and Hydraulics

TABLE OF CONTENTS (page 1 of 6)

FLUID MECHANICS
_ AND HYDRAULICS

>

|
i
]
i
E'

Chapter 1 Properties of Fluids

Basic Calculations (Schaum's Solved Problems 1.1 through 1.3)

Pressure under Isothermal and Adiabatic Conditions (Schaum's Solved Problem 1.6)
Computing Absolute Viscosity (Schaum's Solved Problem 1.12)

Calculating Surface Tension (Schaum's Solved Problems 1.13 through 1.15)
Capillary Adhesion and Cohesion (Schaum's Solved Problems 1.17 and 1.18)

Chapter 2 Fluid Statics

Calculating Absolute and Gage Pressure (Schaum's Solved Problems 2.3 and 2.5)
Measuring Pressure Using a Piezometer (Schaum's Solved Problem 2.12)

Using a Manometer (Schaum's Solved Problem 2.16)

Using a Differential Pressure Gage (Schaum's Solved Problem 2.20)

Finding the Intensity Pressure in the Ocean (Schaum's Solved Problem 2.23)

Chapter 3 Hydrostatic Force on Surfaces

Determining the Force of Water in a Tank (Schaum's Solved Problem 3.5)
Calculating Force on a Curved Surface (Schaum's Solved Problem 3.12)
Calculating Stress in a Steel Pipe (Schaum's Solved Problem 3.17)
Calculating Stress in a Storage Vat (Schaum's Solved Problem 3.18)
Calculating the Factor of Safety in a Dam (Schaum's Solved Problem 3.20)

Chapter 4 Buoyancy and Flotation

Determining Weight, Volume, and Specific Gravity by Immersion (Schaum's Solved
Problems 4.1 and 4.2)

Hydrometer Principles (Schaum's Solved Problem 4.3)

Depth of a Submerged Cylinder (Schaum's Solved Problem 4.8)

Draft of a Ship (Schaum's Solved Problem 4.10)

Stability and Righting Moments (Schaum's Solved Problem 4.13)

Product Sample

Back to Product List




Schaums Interactive Outline Series:
Fluid Mechanics and Hydraulics

TABLE OF CONTENTS (page 2 of 6)

FLUID MECHANICS
_ AND HYDRAULICS

>

|
i
]
i
E'

Chapter 5 Translation and Rotation of Liquid Masses

Horizontal Acceleration of a Liquid Mass (Schaum's Solved Problem 5.1)
Acceleration of a Water Mass up an Inclined Plane (Schaum's Solved Problem 5.4)
Wall Force Exerted by a Fluid in an Accelerating Tank (Schaum's Solved Problem 5.5)
Rotation of a Liquid Mass in an Open Container (Schaum's Solved Problem 5.8)
Rotation of a Liquid Mass in a Closed Container (Schaum's Solved Problem 5.9)

Chapter 6 Dimensional Analysis and Hydraulic Similitude

Reynolds Number (Re) (Schaum's Solved Problem 6.3)

Flow Through an Orifice (Schaum's Solved Problem 6.4)

Drag Force (Schaum's Solved Problem 6.9)

Useful Ratios and Models (Schaum's Solved Problems 6.18 through 6.20)

Dynamic Similitude of Water and Oil Flow Through a Pipe (Schaum's Solved
Problem 6.22)

Application of the Reynolds Law Model (Schaum's Solved Problem 6.25)

Chapter 7 Fundamentals of Fluid Flow

Applications for the Equation of Continuity (Schaum's Solved Problems 7.2 and 7.3)

Compressible Steady Flow (Schaum's Solved Problem 7.5)

Evaluating the Kinetic Energy Correction Factor (Schaum's Solved Problem 7.18)

Finding the Total Energy Head (Schaum's Solved Problem 7.23)

Flow Through a Venturi Meter (Schaum's Solved Problem 7.24)

Head Loss due to Frictional Stress (Schaum's Solved Problem 7.28)

Power Delivered to a Turbine (Schaum's Solved Problem 7.32)

Flow Through a Turbine (Schaum's Solved Problem 7.33)

A Siphon with Head Loss (Schaum's Solved Problem 7.35)

Incompressible and Compressible Fluid Discharge from a Tank (Schaum's
Solved Problem 7.39)

Steady Flow Under Isothermal Conditions (Schaum's Solved Problem 7.41)

Chapter 8 Flow in Closed Conduits

Determining Critical Velocity (Schaum's Solved Problem 8.1)

Size of Pipe for Laminar Flow (Schaum's Solved Problem 8.3)

Shear Stress Distribution of a Steady Flow in a Circular Pipe Product Sample
(Schaum's Solved Problem 8.4)

Velocity Distribution for Steady Laminar Flow (Schaum's Back to Product List

Solved Problem 8.6)




Schaums Interactive Outline Series:
Fluid Mechanics and Hydraulics

FLUID MECHANICS
_ AND HYDRAULICS

>

|
i
]
i
E'

TABLE OF CONTENTS (page 3 of 6)

Derivation of Head Loss in Pipes for Laminar Flow of an Incompressible
Fluid (Schaum's Solved Problem 8.7)

Calculating Shear Stress, Shear Velocity, Average Velocity and Friction Velocity
(Schaum's Solved Problem 8.8)

Shear Stress Between Flowing Water and a Square Pipe Wall (Schaum's Solved
Problem 8.9)

Determining Absolute Viscosity Through Pressure Drop (Schaum's Solved
Problem 8.10)

Determining Required Pipe Diameter for a Flow Rate (Schaum's Solved
Problem 8.14)

Determining Flow Rate for Turbulent Flow with Head Loss (Schaum's Solved
Problem 8.16)

Determining Pipe Size from Required Flow Rate (Schaum's Solved
Problem 8.19)

Determining the Head Loss of Flowing Air in a Rectangular Duct (Schaum's
Solved Problem 8.27)

Examples Involving the Hazen-Williams and Manning Formulas (Schaum's
Solved Problems 8.28 and 8.29)

Chapter 9 Complex Pipeline Systems

Equivalent Pipes (Schaum's Solved Problem 9.1)

Pipes in Series (Schaum's Solved Problem 9.4)

Parallel Pipe System (Schaum's Solved Problem 9.8)

Determining Head Loss in a Parallel-Pipe System Given the Total Flow Rate
(Schaum's Solved Problem 9.9)

Branching Pipes (Schaum's Solved Problem 9.14)

Pipe Networks (Schaum's Solved Problem 9.20)

Chapter 10 Flow in Open Channels

Steady Uniform Flow in Wide, Open Channels with Smooth Surfaces (Schaum's
Solved Problem 10.6)

Velocity as a Function of Depth in a Wide Rectangular
Channel (Schaum's Solved Problem 10.7)

Using the Powell Equation to Determine the Flow Rate
(Schaum's Solved Problem 10.9)

Determining the Chezy Coefficient C by the Powell Equation _

(Schaum's Solved Problem 10.11) Back to Product List




Schaums Interactive Outline Series:
Fluid Mechanics and Hydraulics

FLUID MECHANICS
_ AND HYDRAULICS

TABLE OF CONTENTS (page 4 of 6) &

|
i
]
i
E'

Determining the Roughness Factor for the Lining of a Channel (Schaum's
Solved Problem 10.15)

Matching Flow from Open Channels to Pipes (Schaum's Solved Problem 10.18)

Flow in Partially Filled Pipes (Schaum's Solved Problem 10.19)

Flow in Trapezoidal Channels (Schaum's Solved Problem 10.29)

Optimal Dimensions for a Trapezoidal Channel (Schaum's Solved Problem 10.30)

Critical Flow (Schaum's Solved Problem 10.33)

Determining Type of Flow in a Rectangular Channel (Schaum's Solved
Problem 10.38)

Minimum Specific Energy and Type of Flow in a Rectangular Channel (Schaum's
Solved Problem 10.42)

Solution of Flow Rate from Two Depth Measurements (Schaum's Solved
Problem 10.49)

Distance from an Obstruction to the Point of Normal Depth(Schaum's Solved
Problem 10.50)

Capacity in a Flume with a Weir at the Discharge End (Schaum's Solved
Problem 10.51)

Hydraulic Jump (Schaum's Solved Problem 10.55)

Hydraulic Jump Downstream of a Spillway (Schaum's Solved Problem 10.58)

Chapter 11 Flow of Compressible Fluids

Isothermal Flow in a Smooth Pipe (Schaum's Solved Problem 11.1)

Isentropic Flow in a Pipe (Schaum's Solved Problem 11.3)

Subsonic Flow through a Convergent Nozzle (Schaum's Solved Problem 11.5)
Sonic Flow through a Convergent Nozzle (Schaum's Solved Problem 11.6)
Compressible Flow through a Constriction (Schaum's Solved Problem 11.7)

Chapter 12 Measurement of Flow of Fluids

Pitot Tube for Measuring Flow Velocity (Schaum's Solved Problem 12.1)
Pitot Tube Connected to a Differential Gage Containing Water (Schaum's
Solved Problem 12.2)
Measuring the Flow of a Gas in a Pitot Tube (Schaum's Solved Problems 12.5
and 12.6)
Flow Through an Orifice (Schaum's Solved Problem 12.9) Product Sample
Venturi Meter (Schaum's Solved Problem 12.17)

Flow Through a Pipe Orifice (Schaum's Solved Problem 12.19) Back to Product List




Schaums Interactive Outline Series:
Fluid Mechanics and Hydraulics

FLUID MECHANICS
_ AND HYDRAULICS

TABLE OF CONTENTS (page 5 of 6) &

|
i
]
i
E'

Determining the Flow Rate Through a Pipe Orifice Given the Pressure Head
Differential (Schaum's Solved Problem 12.21)

Determining Gage Reading from Flow Rate Through a Nozzle (Schaum's
Solved Problem 12.22)

Compressible Flow through a Venturi Meter (Schaum's Solved Problems 12.23
through 12.25)

Flow Over a Suppressed Weir (Schaum's Solved Problem 12.32)

Flow Over a Contracted Weir (Schaum's Solved Problem 12.34)

Flow from an Orifice Over a Contracted Weir (Schaum's Solved Problem 12.35)

Flow Through a Triangular-Notched Weir (Schaum's Solved Problem 12.36)

Time to Empty Tanks: Constant Cross Section, No Inflow (Schaum's Solved
Problem 12.41)

Time to Empty a Tank by Means of a Suppressed Weir (Schaum's Solved
Problems 12.45 and 12.46)

Time to Establish Flow (Schaum's Solved Problems 12.49 and 12.50)

Chapter 13 Forces Developed by Moving Fluids

Impulse-Momentum of a Water Jet Impacting a Curved Plate v(Schaum's
Solved Problem 13.4)
Impulse-Momentum Principle for a Water Jet Applied to a Moving Blade
(Schaum's Solved Problem 13.8)
Maximizing the Power Delivered to Moving Blades (Schaum's Solved
Problem 13.10)
Force Developed by Flow in a Reducing Bend (Schaum's Solved Problem 13.14)
Impulse-Momentum in a Rotating System (Schaum's Solved Problem 13.17)
Propulsive Devices (Schaum's Solved Problems 13.18, 13.19 and 13.23)
Drag Force on a Long Wire (Schaum's Solved Problem 13.27)
Lift Generated by a Wing with an Angle of Attack (Schaum's Solved Problem 13.29)
Drag Force on a Steel Ball in Oil (Schaum's Solved Problem 13.37)
Laminar Flow around a Thin Flat Plate(Schaum's Solved Problem 13.43)
Turbulent Flow around a Thin Flat Plate (Schaum's Solved Problem 13.45)
Water Hammer in a Pipeline (Schaum's Solved Problem 13.53)
A Projectile Traveling at Supersonic Speeds (Schaum's Solved Problem 13.57)

Product Sample

Back to Product List




Schaums Interactive Outline Series:
Fluid Mechanics and Hydraulics

FLUID MECHANICS
_ AND HYDRAULICS

TABLE OF CONTENTS (page 6 of 6) &

|
i
]
i
E'

Chapter 14 Fluid Machinery

Calculating Turbine Power, Pressure Head and Entrance Pressure (Schaum's
Solved Problem 14.3)

Calculating the Wheel Diameter, Flow, Speed and Power of a Tangential Turbine
(Schaum's Solved Problem 14.6)

Reaction Turbines at the Hoover Dam (Schaum's Solved Problem 14.10)

Pelton Wheel (Schaum's Solved Problem 14.12)

Scaling Between a Prototype and a Model Centrifugal Pump Using the
Speed, Discharge and Power Relations (Schaum's Solved Problem 14.17)

Geometrically Similar Pumps (Schaum's Solved Problem 14.18)

Determining Pump Head and Flow Given Pipe Wall Friction and Static Lift
(Schaum's Solved Problem 14.21)

Propeller Model and Prototype (Schaum's Solved Problem 14.24)

Propeller Driven Airplane (Schaum's Solved Problem 14.27)

Appendix

Table 1-A Approximate Properties of Some Gases

Table 1-B Some Properties of Air at Atmospheric Pressure

Table 1-C Mechanical Properties of Water at Atmospheric Pressure

Table 2 Specific Weight and Kinematic Viscosity of Certain Liquids

Table 3 Frictional Factors f for Water Only

Table 4 Typical Lost Head Items

Table 5 Values of K, Contractions and Enlargements

Table 6 Some Values of Hazen-Williams Coefficient C

Table 7 Discharge Coefficients for Vertical Sharp-Edged Circular Orifices

Table 9 A few Average Values of n for Use in the Kutter and Manning Formulas
and M in the Bazin Formula

Frictional Factors f and Roughness Table (Design Values)

Coefficient of Discharge: Pipe Orifices (Vena Contracta Taps)

Coefficient of Discharge: Flow Nozzles

Coefficient of Discharge: Venturi Meters, b = 0.5

Coefficient of Drag: Infinite Cylinder and Sphere

Coefficient of Drag at Supersonic Velocities for Various Shapes

Product Sample

Back to Product List




Schaums Interactive Outline Series: s,
Fluid Mechanics and Hydraulics oSN

L]

|
|

SAMPLE PAGE (page 1 of 3)

i

Calculating Shear Stress, Shear Velocity, Average Velocity
and Friction Velocity

Statement

Determine (a) the shear stress at the walls of a pipe with diameter d when water flowing
causes a measured head loss of hL in a length L of the pipe, (b) the shear stress at distance
R from the centerline of the pipe, (c) the shear velocity, (d) the average velocity for a

friction factor f, and (e) the ratio v/vfric.

Lost head hy
Energy line si'}““ s T o, dA
LTA - B dr
7% =t 2 - (G
g Y Shear Velocity
(a) (h) (c) (d)
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System Parameters

Pipe diameter: d =13an
. . _d
Pipe radius: rg = E
Head Loss: hp =154
Length over which hL is measured: L '=500-f
Radius at which shear stress is to be calculated: R =2in
Friction factor: f=0.050
_ Ibf
Specific weight of water: v =hdd—
ﬂ.3
: .
Density of water: pi=—
g

Solution

(a) Using the results of Solved Problem 8.3, when r = r0 the shear stress at the wall is
"rl . h L.I’ I:I

T=541667107 -psi
2L

T 0 =
(b) Since t varies linearly from centerline to wall,

H —
ri=rg = 1R0556°10 psi

n
(c) The equation for shear velocity (or friction velocity) from Chapter 8 is
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(d) Using the Darcy-Weisbach formula (see Chapter 8), the average velocity V can be
determined:

=i

Solving for V yields

dglh
N Y P L
L SEC

(e) From the following two equations,

T =H T w=r

¥ =
we obtain (by eliminating m)
To_ o«

.
TEY = —=v_
¥ M ¥

But, from Chapter 8, the S=shear velocity vfric is defined as

2_"t0
¥ fric =
i

Therefore, by substitution and rearrangement:

a_ W v e ¥
¥ fric =V —

¥ ¥ fric b
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