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What Is fluid mechanics? 2

SOLID
MECHANICS

%_

dams, tanks, reservoirs

Liquids and gases buoyancy and stability

Flow through pipes, channels ,etc

Waves

Lift and drag

Supersonic flow
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Fluid related engineering problems

Lift

Thrust

Flight Condition

Lift > Weight Plane Rises
Weight > Lift Plane Falls
Drag > Thrust Plane Slows
Thrust > Drag Plane Accelerates
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What 1s Fluid? 4

Time
F F F
(a) Solid or fluid (b) Solid or fluid (¢) Fluid only (d) Fluid only

Solid: Deforms until reaction force balances the applied force

(the amount of deformation depends on the G modulus)
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How do we stuady fluid mechanics? 5
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forces only ContrOI VOIUme J
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Control volume
properties
ithin flui : .
L “'d{ Navier-Stokes Equations }
Fully
Entrance Developed
Region Region
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Boundary Layer
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Differential analysis of fluid motion :

Control volume

/ Flow doman
Flow out >
/ o Flow out
_ﬂ'-' v ok
! :
: .
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Flowimin
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Flow out

Control volume analysis Differential analysis
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Fluid from molecular lens 7
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Classification of fluid motion :

Fluid mechanics

Inviscid VISCOUS

Laminar Turbulent

Compressible Incompressible Internal External
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Open system and control volume system )

L biston —— Fixed control volume
cylinder :
movable | =@ @ frTmmmem—— boundary
piston e
- CLOSED = e

SYSTEM

m = constant

Energy YES

. L Eiixed
Cylinder ﬂ iy

Oja Yi

? | Water Flask
i PR X

Hot Water Bag
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Intensive, extensive properties, non-dimensional number 10

* [ntensive properties:

* EXpensive properties:

 Non-Dimensional number:
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Flow type 11

e | aminar flow:

(a) Laminar flow
e Turbulent flow:

S R

(b) Turbulent flow
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Lagrangian vs Eulerian Descriptions of Fluid flow 12

« YouTube link: https://www.youtube.com/watch?v=DVB3hwfUrOw
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https://www.youtube.com/watch?v=DVB3hwfUr0w

Question 13

oV = xy?i —%y?’j + xyK (1) Flow dimensionality? (i1) Can this be an incompressible flow? (i)
Particle acceleration at (x,yz) =(1,2,3).
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