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Hydraulics «—
Chapterl: Fluids and their Properties
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Fluid Statics Fluid Dynamics
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~Fluid Pressure -Hydrostatic Forces on Planes -Fluid Acceleration Bincnsan Ansiveis
-Pressure Measurements -Hydrostatic Forces on Curved Surfaces -Flow Pattern N

-Stability of Floating Bodies -Flow Rate

-Continuity Equation
-Bernoulli Equation
-Momentum Equation
-Energy Equation
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-Flow in Pipelines
-Laminar Flow
-Turbulent Flow
-Pipe Systems

About Hvdraulics, Hydraulic Engineering, and Hvdraulic systems

Hydraulics is the science of studying the mechanical behavior of water at rest or
m motion. = - -

Hydraulic Engineering is the application of fundamental principles of fluid
mechanics on water. -

5
Hydraulic systems ) &Ll ) )
Systems which are designed to accommodate water at rest and in motion.
—3 Examples of Hydraulic Projects
Water pipelines Sewer systems

Dams and water control structures
Rivers and manmade canals
Irrigation and Drainage Projects

Storm sewer systems=>
Coastal and Harbour structures
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What is the meaning of fluld & fluid mechanics?

* Fluid is a substance that has no fixed shape and yields easily to external
T T N ————

pressure: a gas or (especially) a liquid.

* Fluid mechanics is that branch of §9ience which deals with the behavior of the

fluids (liquids or gases) at rest as well as in motion.
» This branch of science deals with the static, kinematics and dynamic aspects of

fluids.

* The study of fluids at rest 1s called fluid statics.

* The study of fluids in motion, where pressure forces are not considered, 1s
called fluid kinematics and 1f the pressure forces are also considered for the
fluids in motion, that branch of science is called fluid dynamics.
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Units and Dimensions
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Main Units and Dimensions Common Units and Dimentions %
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Physical properties of a hquid

1-Density 2-Specific Weight 3-Specific Gravity  4-Viscosity
5-Vapor Pressure 6-Surface Tension 7-Capillary

1-Density(p) 2-Specific Weight()

Definition: Density is simply mass per | Definition: the weight per unit volume
unit volume.

~ p= Mass/Volume=M /V
] =M.g
Water = 1000 kg/m?3, Mercury = 13546 ki/m3 = weighmmme= ng/V= p.g

Air = 1.23 kg/mi, Paraffin Oil = 800kg/m?

AN AT < -
E ~~— Air = 12.07 N/m?3, Paraffin Qil = 7851 N/m?3
T
"4 v Vv VE
=meg 172

-
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weight= Mass X Gravity Acceleration

Water = 9814 N/m?3, Mercury = 132943 ﬂ/rlri




3-Specific Gravity (SG)

Definition: the ratio of the density of a
substance to the density of water at a
standard temperature

£G=psubsrmce /plooo —_ : _ ﬁ[—b‘-{-
- M A

wialer —_—
Water = 1, Mercury = 13.5, Paraffin Oil = 0.8

Examples
Example! )
A reseryoir of oil has a mass of 825 kg. The reservoir has a volume

of 0.917 m3. Compute the density, specific weight, and specific
gravity of the oil.

Solution:

M=g25/593 V= 0-91% »73,:?.’.7, Y, 56G

- v =-J11
Fe .8
K:i:%: 5*31:8825./!///’13
v o-9/%
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