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1| 1. Introduction naslszneumsaou 3 HALAT. TR 1DUgAY
1.1 Some
Characteristics of
Fluids

1.1.1 Difference
between Fluids and
Solids

1.2 Dimensions and
Units

1.2.1 Systems of
Units

1.3 Fluid Properties

1.3.1 Density, Mass,
Volume

1.3.2 Specific weight
1.3.3 Specific gravity
1.3.4 Introduction to
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Pressure

1.3.5 Absolute
Viscosity

1.3.6 Kinematic
Viscosity

1.4 Newton’s Law of
Viscosity

1.4.1 Shearing
Stresses

1.4.2 Shearing Strain
1.4.3 Rate of
Shearing Strain

1.4.4 Velocity Profile
1.4.5 Velocity
Gradient

1.4.6 Newtonian
Fluids

1.4.7 Problems
related to Newton’s
Law of Viscosity
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2. Fluid Statics

2.1 Pressure at a
Point
2.1.1 Pascal’s Law

2.2 Basic Equation
for Pressure Field
2.2.1 Change of
Pressure in the
Vertical Direction

2.3 Pressure
Variation in a Fluid at
Rest

2.3.1 Incompressible
Fluid

2.3.2 Compressible
Fluid
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2.4 Standard
Atmospheric Pressure

2.5 Measurement of
Pressure
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2.5.1 Positive Gage
Pressure

2.5.2 Negative Gage
Pressure (Vacuum
Pressure)

2.5.3 Absolute
Pressure

2.6 Manometry
(Manometer Reading)
2.6.1 Piezometer
Tube

2.6.2 U-Tube
Manometer (with
opening at one end)
2.6.3 U-Tube
Manometer
(difference reading)
2.6.4 Inclined-Tube
Manometer

2.6.5 Manometer
Problems

2.7 Hydrostatic Force
on a Plane Surface
2.7.1 Hydrostatic
Force on a Horizontal
Plane

2.7.2 Hydrostatic
Force on a Vertical
Plane

2.7.3 Hydrostatic
Force on an Inclined
Plane

2.7.4 The Resultant
Forces

2.7.5 Location of the
resultant force

2.7.6 Moment of
Inertia of a Plane
Surface

2.7.7 Product of
Inertia

2.7.8 Problems
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2.8 Pressure Prism
2.8.1 Fully-
Submerged
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Horizontal Plane
2.8.2 Partly-
Submerged Vertical
Plane

2.8.3 Fully-
Submerged Vertical
Plane

2.8.4 Fully-
Submerged Inclined
Plane

2.8.5 Problems

2.9 Buoyancy,
Flotation, and
Stability

2.9.1 Archimedes’s
Principle

2.9.2 Stability

3. Elementary Fluid
Dynamics - Bernoulli
Equation

3.1 Newton’s Second
Law

3.1.1 Total Pressure
Along a Streamline

3.1.2 Static,
Dynamic, and
Hydrostatic Pressure

3.2 Continuity
Equation

3.2.1 Mass Flowrate
3.2.2 Volume
Flowrate

3.2.3 Free Jets
3.2.4 Stagnation
Point

3.2.5 Bernoulli
Problems
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4. Finite Control
Volume Analysis

4.1 Introduction to
Control Volume and
Control Surface
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4.2 Conservation of
Mass

4.2.1 Continuity
Equation

4.2.2 Dot Product
4.2.3 Sign
Convention for Mass
Flowrate

4.2.4 One Inlet and
One Exit

4.3 Moving, Non-
deforming Control
Volume

4.3.1 Relative
Velocity

4.3.2 Continuity
Equation

4.4 Linear
Momentum Equation
4.4.1 Vector Form
4.4.2 Scalar Form in
Three Dimensions
4.4.3 Moving Control
Volume
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4.5 First Law of
Thermodynamics —
Energy Equation
4.5.1 Heat Transfer
Rate

4.5.2 Work Transfer
Rate

4.5.3 Sign
Convention for Heat
and Work Transfer
4.5.4 Internal Energy,
Kinetic Energy,
Potential Energy

455 Energy
Equation

4.5.6 Loss, Head
Loss, Turbine and
Pump Head
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4.5.7 Energy
Equation with
Turbine or Pump
4.5.8 Shaft Power,
Flow Power

4.5.9 One Inlet and
One Exit

4.5.10 Problems
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5. Fluid Kinematics

5.1 Differential
Analysis of Fluid
Flow

5.1.1 Velocity Vector
of a Fluid Particle
5.1.2 Acceleration
5.1.2.1 Vector Form
5.1.2.2 Scalar Form
in Three Dimensions

5.2 Linear Motion &
Deformation

5.3 Volumetric
Dilatation Rate
5.3.1 Determination
of Incompressibility
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6. Viscous Pipe Flow

6.1 Laminar Flow
6.1.1 Fully-
Developed Flow
6.1.2 Reynolds
Number

6.1.3 Pressure Drop
and Energy Losses
6.1.4 Entrance
Length

6.1.5 Velocity Profile
6.1.6 Stresses, Wall
Shear Stresses

6.1.7 Average &
Centerline Velocity
6.1.8 Volume
Flowrate
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6.1.9 Fully-
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Developed Flow in
Inclined Pipe

6.1.10 Friction Factor
6.1.11 Energy
Equation

6.1.12 Darcy-
Weisbach Equation
6.1.13 Head Loss
6.1.14 Pipe Flow
Problems

16

6.2 Turbulent Flow
6.2.1 Fully-
Developed Flow
6.2.2 Average and
Fluctuating Velocities
6.2.3 Shearing
Stresses: Reynolds
Stress

6.2.4 Velocity Profile
6.2.5 Viscous
Sublayer, Overlap &
Outer Layer

6.2.6 Wall Velocity
6.2.7 Dimensionless
Quantities

6.2.8 Moody Chart
6.2.9 Colebrook
Equation

6.2.10 Major &
Minor Losses
6.2.11 Energy
Equation

6.2.12 Problems for
Single Pipe System
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2.1) Fundamentals of Fluid Mechanics 5™ Edition by John Wiley & Sons, Inc.
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