







































































































Introduction to Fluid Mechanics
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h al g my
astbstyethatydeforms anlinously when

strewed tangential forces

Water Oil air honey toothpaste paint
solid fluids

shear stress small deformation in solid

fluids infinitedetonations

intermolecular forces strong in solids

weaker in fluids

Fluids
cgligguaieds.inanpess.BE

no liquid

compressible

gMf
systems of Units

SI force NewtonCN
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length footlft
time seconds

mass slug

Important Fluid Properties and Definitions

velocityDoisitylg g Mf volume

liquids mass volume density is constantfor
liquids

gases mass trans density is variable

Specifwight yl
for gases

8 9 9 accel duetgravity

pecificGravity
g 13,600

5.6 I
5.6 13.6
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Swateral4C

Pressures f e
f

f t.es
normal force component A

parea
2 ways of representing pressure

1 Absolute pressure
Dabs daton zeropressure

vacuum

2 Gage pressure Pg datum atmosphere
pressure

pressure

atoms Palm 101.325hPa

14.7psi
go kPa
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Jabs
Pspisia

Pabst 906Pa

Pg Pabs Paton

90 101325










































































































90 101.323

11.3256Pa

Patri
abg

101.325 kPa

Kathy 0Pa

Viscosity Fluidity 5W 30
OW 40

Quantifies the resistance of a fluid beingsheared

hair n
unit

U Islipcondition Ata solid
rsbf.FI Hadu tIp athEfhiadti loItz

make war surface is equal to that
to t dt of the surface

tada Udt du dt
b Tg

ta dad

dasdgjdtfa dfg.us










































































































dy d l dy b
Newtoislawof visasity thesheer stress on a
surface tangent to the flow direction is proportion

to the rate of change sheer strain Ltd

Twa II IT
for newtonian liquids

µ
absolute viscosity dynamic viscosity

20 liquid 3 co

gases 2 70

U f kinematic viscosity
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Inviscid flow yes
Ostwald de Wade power law

Ew 14 Ep
Ew

nd pseudoplastic

k 1 Newtonian
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Example A 1k block slides down 10 inclinedsurface
wsiofhfael.mn

thick
glycerinbetweentheblock andthe inclined

If the block makes a lm2contactwith the
oil find the terminal velocity of the block

is

Efx O E A TM
W sin IO EA O W I

p de
dy

W sin 10 p.fr A

Omgsinl0d5IcYotfy.H 0

da 8llV er 0.0011 Mls










































































































There are three parallelplates in the system as illustrated

in the figure below The top plateA moves to the
right witha constant velocityof 5ms whiletheplates
B is stationary All the necessary fluid properties

and parameters are illustrated in the figure whatshouldbe
thespeed and directionof plate C
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V DO2m s

Wind
passing the top of a building creates a boundary

layer The velocity profile within the boundary layer

is as shown in the figurebelow Determine the
magnitude of theforce exerted on the building as a
function of the boundary layer thickness S windvelocity
U and the surface area ofthe building A
Take the viscosity of air as 18 10
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Compressibility offhide
Measure of how the volume f ofa givermass

of a fluid changes w r t pressure

Characterized by bulk modulus EE DIDIGases are highly compressible it

Liquids are incompressible

Compression Expansion constant T

p
isothermal

process

g
const

Compression Expansion frictionless
noheat exchange

with the surrounding

isentropic process

Pq east to
kispecific heat ratio
C f h l l l l P



Cp specific heat at constant P
4 specific heat at constant volume

R Cp Cy

Mach Number M E
Eff a ERT isoparotyepig

343 Mls air
c 1481 m s water

MLD3 compressibility effects are negligible

Surface Tension if
measure of the force at the interface between

2 immiscible fluids

0 liquid drop

fpy 0.121Tr
O.IT t Bp.TrdAp.ITr2

28 Lf
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