
 

FluidMechanics Study of behavior offluids that are either at rest
or in motion
Used by MachEs to design pumpscompressors turbines etc

Branches of fluidMechanics
Hydrostatics
Considers forces acting on a fluid at rest
Fluid Kinematics
Study of the geometry offluidmotion

Fluid dynamics
Considers theforces that cause acceleration of a fluid

Historical Development
Euler and Bernoulli pioneered the fieldof hydrodynamics a branch of
mathematics dealing with the motion of an idealizedfluid
Hydraulic uses empirical equations found from fitting curves to data
determinedfromexperiments primarily for applicationsinvolving water

Characteristics ofMatter
Solid
Maintains a definiteshape and Volume
Molecules are densely packedand heldtighttogether

Liquid
Molecules are more spreadout
Does not holdshape insteadflowsand takes shape of container
resist compressiveforces when confined

Gus
Fills entire volume of its container
Molecules are very far apart

Definition of a fluid
Liquidsandgases are classified as fluidsbenursetheyare substancesthat
continuously deform or flowwhensubjectedto a shear or tangentialforce

Continuum

Assume fluid is uniformly dispersed andcontinuous throughoutthisvolume



Basic Fluid Properties
Density s tho
Liquide density doesn'tvary
gas density varies

Specific Weight
Weight per unit volume
Y Y or V pg

SpecificGravity
Dimensionlessquantity that is defined as ratio of density
or specificweight to that of some other substance
5 1 E

Pw tooo's m Vw 62.4161ft
Ideal GacLaw
considereverygasto be ideal
PART

p absolutepressure
density

R GasConstant
Tsabsolutetemperate

BulkModulus
Amount bywhich afluidoffers a resistanceto compression
Eps By Units Pressure

Liquidshaveverylargebulk modulus
Gases have relatively small bulkmodulus

Viscosity
Measures resistance to movement
Molecules on top layerhavevelocity to the right pushing molecules belowthem
while molecules in bottom layer are moving slower slowingdownthetoplate
Newton's Law ofViscosity
ShearStress Thad



A Tangentialforce of thatacts on an area of of the element
T tho If de

da

Shear Strain
Shearstress causes eachelementto deform into theshapeof a parratelogra
Specifiedbysmallangle Ox alpha

oatanox 89
time rate of change in thisshearstrainangle is important
topelementsmoveat rateof ou relativeto itsbottom so 84 ou at

87 Y E day

day is known as velocitygradient because it is an expressionofthechange invet
u withrespect to y

Newton proposed thatshearstress in thefluidis directlyproportional tothis
shear strain rate or veloritygradient
This is referred to as Newton'sLaw ofViscosity
T mdy

Constant of proportionality M is a physical propertyof thefluidthatmeasure
the resistancetofluidmovement calleddynamilviscosity withunits NSma

Newtonian Fluids
Any fluid that obeys Newton's Law of Viscosity
Non Newtonian fluid
fluids whosevery thin layers exhibit a nonlinear behaviorbetweenthe
appliedshear street and the shear strain rate are classified as
Non Newtonian fluids
ApparentViscosity slope of curve for any specifa shear strain rate
Dilatant Fluid Apparent Viscosity increases as shearstress in ireases
Water with highconcentrations of sugar and Quicksand

Pseudo plastic fluids Apparent Visiosity decreases as shearstress inreuse
Blood Gelatin and Milk

Inviscid and Ideal fluids
Inviscidfluid fluid with zero viscosity and offer no
resistance to shearstress Firtionlese



IdealFluid Fluidthat is both inviscidandincompressible
Pressure and temperature Effects
Viscosity increaseswithPressure howeverthe increase is small soit'sgenerallyneglect
Forliquids as temp increases viscosity decreases
Andrade's Equation Ms Belt

Forgases as temp increases viscosity increases
Sutherland Equation M s Bt312
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Kinematic Viscosity
V Nu

g ing
Ratio of dynamicviscosity to density
MK


