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Chapter One

Introductory Concepts of Fluid Mechanics

1.1. The Concept of a Fluid and Fluid M echanics

Mechanicsisthe oldest physical science that deals with both stationary and moving bodies
under the influence of forces. The branch of mechanics that deals with bodies at rest is
called statics, while the branch that deals with bodies in motion is called dynamics. The
subcategory fluid mechanicsis defined as the science that deals with the behavior of fluids
at rest (fluid statics) or in motion (fluid dynamics), and the interaction of fluids with solids
or other fluids at the boundaries. Fluid mechanicsis also referred to as fluid dynamics by
considering fluids at rest asaspecial case of motion with zero velocity. Fluid isasubstance
that deforms continuously when subjected to shear stress, no matter how small that shear
stress may be. Fluids may be either liquids or gases. Solids, as compared to fluids, cannot
be deformed permanently (plastic deformation) unless a certain value of shear stress(called
theyield stress) is exerted on it. Figure 1.1 illustrates a solid block resting on arigid plane
and stressed by its own weight. The solid sags into a static deflection, shown as a highly
exaggerated dashed line, resisting shear without flow. A free-body diagram of element A
on the side of the block shows that there is shear in the block aong a plane cut at an angle
0 through A. Since the block sides are unsupported, element A has zero stress on the left
and right sides and compression stress ¢ = - p on the top and bottom. Mohr’s circle does

not reduce to a point, and there is nonzero shear stressin the block.

Prior to fluid mechanics, statics, and dynamics, was taken, involve solid mechanics.
Mechanics is the field of science focused on the motion of material bodies. Mechanics
involves force, energy, motion, deformation, and material properties. When mechanics
appliesto material bodiesin the solid phase, the disciplineis called solid mechanics. When
the material body isin the gas or liquid phase, the discipline is called fluid mechanics. In
contrast to a solid, a fluid is a substance whose molecules move freely past each other.

More specifically, afluid is a substance that will continuously deform [that is, flow under
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the action of a shear stress]. Alternatively, a solid will deform under the action of a shear

stress but will not flow like afluid. Both liquids and gases are classified as fluids.

This lecture notes introduces fluid mechanics by describing gases, liquids, and the
continuum assumption. This lecture notes also presents an approach for using units and

primary dimensions in fluid mechanics calculations.

1.2 Liquidsand Gases

Liquids and gases differ because of forces between the molecules. As shown in the figure
1.1, aliquid will take the shape of a container whereas a gas will expand to fill a closed
container. The behavior of the liquid is produced by strong attractive force between the
molecules. This strong attractive force also explains why the density of aliquid is much
higher than the density of gas. A gasis aphase of material in which molecules are widely
spaced, mol ecules move about freely, and forces between molecul es are minuscul e, except
during collisions. Alternatively, a liquid is a phase of material in which molecules are
closely spaced, molecules move about freely, and there are strong attractive forces between

molecules.

Solid Liquid
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Figure 1.1
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1.3 Application Areas of Fluid Mechanics

Why are we studying fluid mechanics on a Civil Engineering course? The provision of
adequate water services such asthe supply of potablewater, drainage, sewerageis essentia
for the development of industrial society. It isthese serviceswhich civil engineers provide.
Fluid mechanics is involved in nearly all areas of Civil Engineering either directly or
indirectly. Some examples of direct involvement are those where we are concerned with
manipul ating the fluid:

Sea and river (flood) defenses;

Water distribution / sewerage (sanitation) networks;
Hydraulic design of water/sewage treatment works,
Dams;

[rrigation;

Pumps and Turbines;

Water retaining structures.

And some examples where the primary object is construction - yet analysis of the fluid
mechanicsis essential:

- Flow of air around buildings;

- Bridgepiersinrivers;
- Ground-water flow.

1.4 Dimensions and Units,

A dimension is the measure by which a physical variable is expressed quantitatively. A

unit is a particular way of attaching a number to the quantitative dimension. In fluid
mechanics there are only four primary dimensions from which al other dimensions can be
derived: mass, length, time, and temperature. These dimensions and their units in both
systemsaregivenin Table 1.1. Note that the kel vin unit uses no degree symbol. The braces
around a symbol like [M] mean “the dimension” of mass. All other variables in fluid
mechanics can be expressed in terms of [M], [L], [T], and [®]. For example, acceleration

has the dimensions [LT?].
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Table 1.1: Primary Dimensionsin Sl and BG Systems.

A list of some important secondary variables in fluid mechanics, with dimensions derived as
combinations of the four primary dimensions, isgiven in Table 1.2.

Table 1.2: Secondary Dimensionsin Fluid Mechanics.

Example 1:

A body weighs 1000 Ibf when exposed to a standard earth gravity g = 32.174 ft/s”.
(a) What 1s 1ts mass 1n kg?

(b) What will the weight of this body be in N 1if it 1s exposed to the moon’s
standard acceleration g,,,,, = 1.62 m/s>?

(¢) How fast will the body accelerate 1f a net force of 400 Ibf 1s applied to 1t on the
moon or on the earth?
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Solution:

Part (a)  We can express Eq. (1) dimensionally, using braces by entering the dimensions of each term
from Table 1.2:

(ML™'T™%} = {ML™'T?} + (ML YL?T?} + {ML*}{LT *}{L}
= {ML 'T?} for all terms Ans. (a)
Part (b)  Enter the SI units for each quantity from Table 1.2:
{(N/m*} = {(N/m®} + {kg/m’}{m?/s’} + {kg/m’}{m/s’}{m}
= {N/m?} + {kg/(m - %))
The right-hand side looks bad until we remember from Eq. (1.3) that | kg = 1 N - s/m.

{kg/(m - %)} = V{N;sf/!n b _ {N/m?) Ans. (b)
¥ {m- s~}

Thius all terms in Bernoulli’s equation will have units of pascals, or newtons per square meter,
when SI units are used. No conversion factors are needed, which is true of all theoretical equa-
tions in fluid mechanics.

Introducing BG units for each term, we have
{Ibf/f?} = {IbfAf?}) + {slugs/f'}{ft/s?} + {slugs/ft’} {fv/s?}{ft)
= (Ibf/f*}) + {slugs/(ft - s%))
But, from Eq. (1.3). 1 slug = 1 Ibf - s¥/ft, so that

_ {Ibf - s*/ft)
(ft - §%)

{slugs/(ft - s%)} = {Ibf/ft*} Ans. (c)

1 (Ibf) = 4.45 (N)

1 (ft) = 0.305 (m)
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Chapter Two

Properties of a Fluid
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7. Temperature Dependency

The effect of temperature on viscosity is different for liquids and gases. The viscosity of
liquids decreases as the temperature increases, whereas the viscosity of gases increases
with increasing temperature. To understand the mechanisms responsible for an increasein
temperature that causes a decrease in viscosity in a liquid, it is helpful to rely on an
approximate theory that has been developed to explained the observed trends (1). The
molecules in a liquid form a structure with “holes” where there are no molecules, as shown
in Fig. 2.2. Even when the liquid is at rest, the molecules are in constant motion, but
confined to cells. The cell structure is caused by attractive forces between the molecules.
The cells may be thought of as energy barriers. When the liquid is subjected to a rate of
strain and thus caused to move, as shown in Fig. 2.2, there is a shear stress, 7, imposed by
one layer on another in the fluid. This force/area assists a molecule in overcoming the
energy barrier, and it can move into the next hole. The magnitude of these energy barriers

IS related to viscosity, or resistance to shear deformation. At a higher temperature the size
14
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of the energy barrier issmaller, and it is easier for moleculesto make the jump, so that the
net effect is less resistance to deformation under shear. Thus, an increase in temperature
causes adecrease in viscosity for liquids. An equation for the variation of liquid viscosity
with temperatureis

where C and b are empirical constants that require viscosity data at two temperatures for
evaluation.

As compared to liquids, gases do not have zones to which molecules are confined by
intermolecular bonding. Gas molecules are always undergoing random motion. If this
random motion of molecules is superimposed upon two layers of gas, where the top layer
Is moving faster than the bottom layer, periodically a gas molecule will randomly move
from one layer to the other. As the gas temperature increases, more of the molecules will

be making random jumps. Just highly mobile gas molecul es have momentum, which must

be resisted by the layer to which the molecules jump. Therefore, as the temperature

Increases, the viscosity, or resistance to shear, also increases.
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Example 4
CALCULATING VISCOSITY OF LIQUID AS A FUNCTION OF TEMPERATURE

The dynamic viscosity of water at 20°C is!1.00 x 107 N - s/m? and the viscosity at 40°C is
6.53 x 10 N - s/m* Egtimate the viscosity at 30°C. Viscosity of water is

specified at two temperatures. Find The viscosity at 30°C by interpolation.

a) Water at 20°C, & = 1.00 x 102 N - s/m2.

b) Water at 40°C, ¥ = 6.53x10* N : s/m?

Solution
1. Logarithm of Eq. (2.9)
Inw=InC+b/T
2. Interpolation
—-6.908 = InC +0.003415
-7.334 = InC + 0.003195
3. Solution for and b

InC =-1351 b= 1936 (K)

-13.5

C=e¢""=1357x10"°

4. Substitution back in exponential equation

p = 1357 x107%'P%7T
At 30°C

P ={8.08 x 107" N - s/m?
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Chapter Three
Fluid Static

This unit begins mechanics of fluids in depth by introducing many concepts related to
pressure and by describing how to calculate forces associated with distributions of

pressure. This chapter is restricted to fluids that are in hydrostatic equilibrium.

Pressureisdefined asthe ratio of normal forceto areaat apoint. The pressure often varies
from point to point. For example, pressure acting on the water tank wall will vary at
different locations on the wall. Pressure is a scalar quantity; that is, it has magnitude only.
Unitsfor pressure give aratio of force to area. Newtons per square meter of area, or Pascal
(Pa), isthe SI unit. The USC unitsinclude psi, which is pounds-force per square inch, and

psf, which is poundsforce per square foot.

3.1 Absolute Pressure, Gage Pressure, and Vacuum Pressure

Absolute pressure is referenced to regions such as outer space, where the pressure is
essentially zero because the region is devoid of gas. The pressure in a perfect vacuum is
called absolute zero, and pressure measured rel ativeto this zero pressureistermed absolute
pressure. When pressure is measured relative to prevailing local atmospheric pressure, the
pressure value is called gage pressure. For example, when a tire pressure gage gives a
value of 300 kPa (44 psi), this means that the absol ute pressure in thetireis 300 kPa greater
than local atmospheric pressure. To convert gage pressure to absolute pressure, add the
local atmospheric pressure. When pressure is less than atmospheric, the pressure can be
described using vacuum pressure. Vacuum pressure is defined as the difference between
atmospheric pressure and actual pressure.

Figure 3.1 provides a visua description of the three pressure scales. Gage, absolute, and

vacuum pressure can be related using equations labeled as the “pressure equations.”
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Pabs = Patm +pg;1gc
Pabs = Patm —Pvacuum

Pyvacuum — —pgugc

pa = 200 kPa gage
(pa=28.9 psig)

Local atmospheric pressure (gage ref.) p = 0 Pa gage = 101 kPa abs
p. = 301 kPa abs [ (p = O psig = 14.7 psia)
A
(pa = 43.6 psia) pg = -50 kPa gage
(pg =-7.25 psig or 7.25 psi vacuum)

by = 101 kPa abs y

(patm = 14.7 psia)
i pg = 51.0 kPa abs

(pg = 7.45 psia)
Absolute zero (abf:}f"e)
7 / p=0Paabs
(p =0 psia)

Fig. 3.1
3.2 Pressure Variation with Elevation

3.2.1 Hydrostatic Differential Equation

The hydrostatic differential equation is derived by applying force equilibriumto a
static body of fluid. To begin the derivation, isolate a small cylindrical body, and
then sketch a free-body diagram (FBD) as shown in Fig. 3.2. The cylindrical body
is oriented so that its longitudinal axis is B
paralel to an arbitrary [ direction. The body s
is Al long, AA in cross-sectional area, and - /';X i
{ |
\\ |

<

e Weight = yA4A¢

inclined at an angle a with the horizontal .

Apply force equilibrium in the [ direction:
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N'F,=0

I4Pms\un: -F Weight =4

PAA —(p+ Ap)AA —yAAACsina =0

Simplify and divide by the volume of the body 4¢ 44 to give i_i = —ysina

From Fig. 3.2, the sine of the angleis given by
Combining the previous two equations and |etting approach zero gives

; Ay
lim =£ =—v
Az —s0 B2

Thefina resultis (i{-,_) = —vy  (hydrostatic differential equation)
(4 #H

Equation (3.1) means that changes in pressure correspond to changes in

elevation.

3.2.2 Hydrostatic Equation

The hydrostatic equation is used to predict pressure variation in a fluid with
constant specific weight (constant density). Integrating Eq. (3.1) will give

p +vyz = p_. = constant
Where, z iselevation, (vertical distance above afixed reference point - datum),
P2 piezometric pressure.

Dividing Eq. (3.2) by ¥ gives

). (P \
—= =| = +z| = h = constant
rY ‘Y ./"

Where, h: piezometric head. Since h is constant in Eq. (3.3),

(3.4a)
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Multiplying Eq. (3.4a8) by ¥ gives
Pr+Y5 = P2ty

and

In Eq. (3.4b), letting
Ap = —yAz

The hydrostatic equation is given by either Eq. (3.4a), (3.4b), or (3. ¢). These

(3.4b)

letting gives
(3.4c¢)

three equations are equivalent because any one of the equations can be used to

derive the other two. Piezometric pressure and head are related by

p.=hy

(3:5)

When hydrostatic equilibrium prevails in a body of fluid of constant density,

then h will be constant at al locations.

EXAMPLE 3.2 PRESSURE IN TANK WITH

WO FLUIDS

Oil with a specific gravity of 0.80 forms a layer 0.90 m deep
in an open tank that is otherwise filled with water. The total
depth of water and oil is 3 m. What is the gage pressure at the
bottom of the tank?

Problem Definition

Situation: Ol and water are contained in a tank.
Find: Pressure (kPa gage) at the bottom of the tank.
Properties:

1. 0il(10°C), § =0.8,
2. Water (10°C),
SKetch:

¥ =9810 N m'.

N
@®
PR e Y]

ol @

@

Plan

Use the idea that piezometric head is constant in a body of

fluid with constant density. Recognize that pressure across

the interface at elevation 2 1s constant. The steps are

1. Find p, by applying the hydrostatic equation given in
Eq. (3.4a).

2. Equate pressures across the oil-water interface,
3. Find p, by applying the hydrostatic equation given in
Eq.(340).
Solution
1. Hydrostatic equation (0il)
P [ &)

e T

Yot Yoil

O—E3+3m- P2

Yol 0.8 x9810 N/m’
P2 = 7063 kPa

+21m

2. Oil-water interface

P L.l = pzlnm = 7063 kPa

3. Hydrostatic equation (water)

- 4
L +2,= 4! +24

Yu ner

Py
9810 N/m
l Py = 27.7 kPa gage I

Yu&:l
7.063 x 10 Pa
9810 .\l.‘m‘

+2lm= +0m

R("'i""'

Validation: Since oil is Jess dense than water, the
answer should be shightly smaller than the pressure
corresponding to a water column of 3 m. From Table
F.1, a water column of 10m = 1 atm. Thus, a 3 m water
column should produce a pressure of about 0.3

atm = 30 kPa. The calculated value appears correct.
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3.3 Pressure M easur ements

Four scientific instruments for measuring pressure: the barometer, Bourdontube

gage, piezometer and manometer, transducer will described.

R S
NMeaSur{menl DeViceL

: | 7 ' \
Piezowmetrer ( Co{uwn ) %

a Tube gaude ‘ : J
- T " Ted
— \ AN\ QWL

o _ DBoud don SQ\*\‘%Q'

Tul (Faug
lube uﬁ ‘LQJ_

B

' ‘ : .
L .¢ (Cal big =¥ 4 a Swp | J Uoce wL\‘Qv\ USs/N9
IP: @ Zowe T \,CG y ""P R \-€ : \ - ¥

A & \ " ~ R
4;4( wmoderaTe (tWe) Pesswies ot
I

\ v —t . ) ‘ =
\\\G, was, A + ConSISTS o’[" a '-,xukloe N
\ , |
\ \ | \ \ 1
b\ju\{clv\ ’Tl\f\e \‘\0 V\\\c) Cawn 'r(“(eﬁ NS¢
\

n
\\ : N A8, -
w o | oNé&fq LQUJW&?)/




Shatt Al-Arab University College/Department Civil Eng.

Fluid Mechanics-l /second Year Dr. Jasim Mohsin

?A = ?qim. S ¥ h

. - 0. (Zexro gauwy f
Siwnce ?q'\*wx. p(}»ﬁ. )
x

. i
8‘:\»\‘{) e MQ.V\OV\AQ‘TM ’
|

1) Mitero Manswetrer .

i ¢ Wefcw“ﬁ\a“- Ma‘\o‘“\el”r
L= !

|

Y ~ DO \ ter.
'\\f - X nv'ey qu rbxmrev\ ta ) MM\QW\Q\

\
= Stwple Manoners” o410 5 U-ohube device that contains
-__—l_‘_d__”_’_’ . -

o (:TMA a-‘z L\.jL\ S?zc(;-"c 3\’&\}‘(8 (s.)- T s Convta—

L ent _Yof w\eg.s‘u'wﬁ g gf. —\e f(t.&s»\(ts oxJF

Q fo\'\d‘ g

Case A

Tw amu’q\, h_\jA\n S*"'\*?c
Qessutes ot any Korl&a»\\*cv('"

\w(& ate the Sawe,

-

¢

D
— .gause

Pa + 7{\ \’\\ = ?oz+u.+ \SL‘]’L




Shatt Al-Arab University College/Department Civil Eng.

Fluid Mechanics-l /second Year Dr. Jasim Mohsin

Cace B

_rRYO
C ﬂquﬁe

A 8 ¥ b= fatua,

¥ (QA - - <K\hl+“€LH'L>
o Ppa=Nhia¥eho Sl

= Vacuaw Pres. )

\\ - Mie MQ“OW\C"'W: Lised do m@asure low awe o —w¢
kibaeee it

'\){_(SSL\X‘(& OU\’ O\?o\\.;&( U\x(\’\,, (o &/\‘.3\/\

O\QCb\rD\CJ- THis «q O_-4ube 0’\6\)&9

N\’\'\A c\b agh v\ u'\f one .._‘SE, .iXXS \‘\w\gs.
ks

: CYosSs - Sec-g—}o v\a‘

Area, o dube.

% CXOSS «Stclﬂ‘ s na \

o (@ o? ‘*Jﬁ/\.( \OQ'S“I'\\

TN NN SN

\\“\

3 "('\ﬁlh\ ’t\ﬁ\bb\

=0

= ‘,ﬁ;&_w\.—\- ﬂz/(f\'z, -\-\6‘2 NN

4 ?%: \('7. \'\'L -~ ‘(\&\\ + Ak ({2— “<\>

%“\’\Q(’D )QL\ :ﬁl

34



Shatt Al-Arab University College/Department Civil Eng.
Fluid Mechanics-1 /second Year Dr. Jasim Mohsin

\\\ s (D(\)";e,(m\—{c\,\ MQWOM@&M’" " 'L_\, S O\ U,«\ﬂN\GQ W\Qv\ow\q}\‘q’
e —

'\’\«\w‘v uLSto\ Jﬂ) WEOLSATE +\\Q.?(C£S%R
CDv\Y\ecJNo\

Al Perence between +wo

QA —\—\6 \ X'\\ *:r\)_% -{nlhz
+ih

- Pa- Pp=Ttihe =T, h,
+0h




Shatt Al-Arab University College/Department Civil Eng.
Fluid Mechanics-1 /second Year Dr. Jasim Mohsin

W= Taverhd Differential Mq"\o‘““}‘r . Td s an fnverked

U_tube deuice U\SQO\ %0 38

Measuie  Iwaall  prrssure —— i [t

A(Qg’bﬂu\u b etween two

Qonvxeu\r‘ub ?O;VAS-

Y= To
?A—‘K\ hl = ?5" \6?,\'\1 ~\61’\

|
. G
h ?A’FBTX\L\"‘\Gsz ~h Ry

\

b. Bourdon-Tube Gage
A Bourdon-tube gage measures pressure by sensing the deflection of a coiled tube. The tube

has an elliptical cross section and is bent into a circular arc, as shown in Fig. 3.4.When
atmospheric pressure (zero gage pressure) prevails, the tube is undeflected. When pressureis
applied to the gage, the curved tube tends to straighten, thereby actuating the pointer to read
a positive gage pressure.

Pointer
Bourdon-tube
spring

-

Section 4-4
through tube
Link
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3.4 Forces on Plane Surfaces (Panels)

This section explains how to represent hydrostatic pressure distributions on one
face of a panel with a resultant force that passes through a point called the center

of pressure. This information is relevant to applications such as dams, gates and

water tanks.
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3.5 The Buoyant Force Equation
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Stability of Immersed Bodies

When a body is completely immersed in a liquid, its stability depends on the
relative positions of the center of gravity of the body and the centroid of the
displaced volume of fluid, which is called the center of buoyancy.

+ |f the center of buoyancy is above the center of gravity (Fig. 3.11a), any
tipping of the body produces a righting couple, and consequently, the
body is stable.

If the center of gravity is above the center of buoyancy (Fig. 3.11c), any
tipping produces an increasing overturning moment, thus causing the
body to turn through 180°.

Finaly, if the center of buoyancy and center of gravity are coincident, the
body is neutrally stable—that is, it lacks a tendency for righting or for
overturning, as shown in Fig. 3.11b.

Canter of
buoyancy

Stability Floating Bodies

The stability for floating bodies than for immersed bodies is very important
because the center of buoyancy may take different positions with respect to the
center of gravity, depending on the shape of the body and the position in which
it is floating. When the center of gravity G is above the center of buoyancy C
(center of displaced volume) for floating body, the body will be stable and

equilibrium. The reason for the change in the center of buoyancy for the shipis

that part of the original buoyant volume, as shown in Fig.3.12by the wedge

shape AOB, is transferred to a new buoyant volume EOD. Because the buoyant
center is at the centroid of the displaced volume, it follows that for this case the
buoyant center must move laterally to the right. The point of intersection of the

59
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lines of action of the buoyant force before and after hedl is called the metacenter

M, and the distance GM is called the metacentric height.

O If GM is positive—that is, if M is above G,the body is stable
O If GM is negative, the body is unstable.

Fig.3.12

Consider the prismatic body shown in Fig. 3.12, which has taken a small angle
of hed a. First evaluate the lateral displacement of the center of buoyancy CC”,
then it will be easy by simple trigonometry to solve for the metacentric height

GM or to evaluate the righting moment.
The righting couple =W. MG. sin «

Where : Wweight of body and a angle of hedl.
4y _ ¢
By similar triangle EOD and C’CM: b/2 ~ ¢M find CM

GM =MC-GC
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Example 2.13 In Fig. a scow 20 ft wide and 60 ft long has a gross weight of
225 short tons (2000 Ib). Its center of gravity is 1.0 ft above the water surface. Find
the metacentric height and restoring conple when Ay = 1.0 ft,

SOLUTION

1. Find the depth (h):

The depth of submergence i in the water is
225(2000)

20060)(62.4)

6.0 fi
2. Find the location of new center of buoyancy (C' ):

I'he centroid in the tipped position is located with moments about AB and B(

- . y e ‘-’
5(20)(10) + 2(20)(3) (%) s
—_— 9.16 1t
6(20)

5(20)(3) + 2(20)(5)(5%)

6(20)

3.03 fi
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3. Find the distance CM :

By similar triangles AOE and cC'M  2Y _ Ab
b/2 CM

Ay=1.56/2=10. Ab= 10— 9.46 = 0.54 ft; then

= 0.54(10) _ :
M= ————= = 5.40 ft

M

Ab=10-9.4.6=0.544

4 Find MG

(; is 7.0 ft from the bottom: hence.
"GC=7.00 — 3.03 = 3.97 ft
and MG = MC—-GC = 5.40— 3.97 = 1.43 ft

The scow is stable since MG is positive: the righting moment is
T _ 1 . .
WMGsinf) = 225(2000)(1.43) —= = 64,000 Ib - ft
Vv 101
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3.6 Equilibrium of accelerated fluid masses

If abody of fluid is moved at a constant velocity, then it obeys the equations
derived earlier for static equilibrium.

If abody of fluid isaccelerated such that, after some time, it has adjusted so that
there are no shearing forces, there is no motion between fluid particles, and it
moves as a solid block, then the pressure distribution within the fluid can be

described by equations similar to those applying to static fluids.

a-~ Horizonlal AC&[@M*\‘OV\

new Feee SW{L\C&

vu‘/\*’/”;

e:Iv\C\'\V\a‘hDV\ m«&\g ag.
—\'\,\q weuw —x\vree SU\V"T\"&Ce
witl, Yhe locimwtal@anl. /7 7 4 4 7

o= constent hoti Zontal acceleabion ("‘"(S})
X

Pz pressuie walne (Pa).
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Chapter Four

Fluid Dynamics

The force balance between pressure and weight in a static fluid was presented
in unit 3, which led to an equation for pressure variation with depth. This unit
deal with behaviour of fluid like velocity, acceleration and flow pattern (flow
classification). The fluid dynamic deal with fluid having accel erated movement

and there is relative accel eration between fluid particles.
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