Chap.1 FUNDAMENTALS

1.1 The Scope of Fluid Mechanics (Read
text)

1.2 Historical Perspective (Read text)
1.3 Physical Characteristics of the Fluid

State
Solid Fluid

Liquid Gas
Spacing, Extremely| Small | Large
Motion of
molecules Small
Intermolecular Large | Small |Extremely
cohesive
force Small

Continuum assumption:

— No voids or holes 1n a fluid
— Valid in most engineering problems
(except gas flow at very low pressure)
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Fluid at rest — No shear stress — Pressure only
(A4 \}
Normal to a boundary
(See Fig. 1.1)
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1.4 Units, Density, Specific Weight,

Specific Volume, and Specific Gravity

mass
unit volume

o (density) =
v (specific weight) = og

volume _1
unit mass p

o (specific volume) =

s.g. (specific gravity):pﬁ
W

See Appendix 1 for units and dimensions of
various fluid quantities.



1.5 Compressibility, Elasticity
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E =2.07x10° N/m? for water — very large

-. Water is incompressible fluid.



1.6 Viscosity Ch5M:)

e Laminar flow (J&{i)
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e Turbulent flow (BLift)
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e Viscosity and shear stress in laminar flow

Y
v+ dv _/ (W)t = A,
oy
v VAt =
Ve/ac;?
Profs!
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(Shear) strain = —2— d, _dvdt_dv
y dy dy
“a
Rate of strain = =0 = Y vertical velocity gradient
dt dy
Shear stress(r) = frlctlo_nal force
unit area
For laminar flow, 7o % (observation)
y

= ﬂg—; ;1 = coefficient of viscosity (%A A1)



V="
Jo,

u (dynamic viscosity) vs v(kinematic viscosity)
Unit of x4 =Pa-s (89 &9 ¥&)

Unit of v =m?%/s (%59 9o %3}

Read text and [P1.9 for coaxial cylinders.
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1.7 Surface Tension, Capillarity

— surface tension, o
(tangential to free surface)

cohesion (b/w fluid particles)
adhesion (b/w fluid and solid)

vy aln

o Cd

water cury

adhesion>cohesion cohesion>adhesion

Balance of force L surface:

> F =(p; — p,)dxdy — 2odysin & — 2otxsin B =0

Sina = —dX/Z, sin 8 :_dy/2
Rl 2

P Py=o| o+
| 0 Rl R2
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1.8 Vapor Pressure (X5 EK)

e Boiling: A Axtel| AA & 7|WeE0|
AL = A

e Boiling point(#E &)=/ (external pressure)

Ex: Water boils at 100°C at sea level

" " at 60°C at 12 km above
sea level (low atmospheric pressure)

e Vapor pressure (p,) = a pressure below
which boiling occurs

p, = f (temperature) : Table A2.4b
e p<p, — Boiling —» Cavitation
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