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| f 1

ZCH2t= 101.3kPa2l 371, 0.03m37} 0.015m37}X|
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speed of sound, c)
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- 3712 8% : k=1.4, R=286.9J/kg.K, T=15C(288K) > C=340.4m/s

- 22| %  Ev=2.19GN/m2, 0=998.2kg/m?3, T=20T(293K) > C=1.481m/s
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| =23 M: 1

MEH|37|, T=-54C, H|2”H| k=1.4, 1=
10,500mOflA V= 885km/h§ HI%
HIg7| S vel F0{ZI =0[0flA{2
o}ol H|?
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20
=C

kRT =297m/s

« V=885km/h = 246m/s
- 12{B 2, V/C=0.828 : Mach number
- [#31] Ma < 1 : 0}2% (subsonic speeds)

Ma > 1: =2= (supersonic speeds)
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1.8 Z=7|2 (vapor pressure)

E =

II jl Vapor, p, Y—

- 712t : HF EHOM EFESSI=
S71(37142)0f 2lof M= b

- 0]2{8t 8iA2 H|S (boiling) 0|2}
SiC}.

Liquid Liquid

oM HIS (7| =24d) 2 2Z0IM (H]S)
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- 2=381A (cavitation)
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»

U, 71X, TR A0]2] MEHHON HEsH= EX12H

ojaio| Ci2|Zl0| & =l=3}= &l
* Onyo = 72 dyne/cm @ S.T.P
(S.T.P: Standard Temperature and Pressure, E=LCH7|2},
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- By
@ WH £2| 7|2Z2| 37| (Bubble Formation in liquids)
@ Sueo| 2A (Breakup of liquid jets into drops)
® e2le| =& (Wine Tears)
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(Ex) Wire loop and soap film

d N

(only a few molecules thick)

Find force, F

(Solution)

Consider the free-body diagram of soap film around the slide.

This film has surfaces, one on each side which surface tension occurs.
Ignore the effect of corner.

>F=0 (27¢)
L F =20/
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(Ex)| a8 Swap =est= 2z FHataio o8t &l(Forces due to pressure
and surface tension acting on a spherical droplet)

Force due to surface tension(F,)=2nRo (1)
Force due to pressure(£)=nR(P,—P,) (2) o

By force balance, F ,=1F,
210R= nR*(Pi-P,)

2 o)
Pi-P, = ﬁ A[)ﬂ'R
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(Discussions)

4
o AP = Ef’ (White,P33)
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Wetting & Non—-Wetting

Water

N4 e}

A SRR
Solid Freshly waxed surface

© = contact angle
Wetting : ©6 < 90°
Non-Wetting : © > 90°

(Ex)
© = 0, for water, air, and clean glass(7{R 8t f2|¢le| )
© = 129, for mercury, air, and glass.(f2l2le] £

o

105, for water, air, and parafin wax.(I}2}El2tA FEM)
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A2 52 wEIFEE S50 BOUY, =S FE2| Y M2 ZHIHO 2l
HE2E sl &= A 7IS2l AE ofstgedez Rgsi= 2o S
0|F= XIE7IXl S2l2C}

(Proof) o 21Ro
2Fy = 2F; + 2Fg + 2Fpressure = 0 > ,
>F,; = ndocos© -
] _It_ ,yﬂ.th
2Fg = - % dzhpg = —l—
> Foressure = 0 (" Psurtace = Patm) —+| 2R |—
(a) (b) (c)
p—-A4 0 cos6

pgd
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Scope of Fluid Mechanics

FLUID MECHANICS

I

Fluid Statics

Fluid Dynamics

e Static Fluids

¢ Buoyancy

* Forces : Pressure, Gravity,
Surface Tension

* Exact Sciences (Linear Eq.)

eCh 2.

¢ Forces

1. Inertia

2. Pressure

3. Gravity
4. Shear Stress
5

. The Others: Friction, Reaction, Coulombic Force

e Few Exact Solutions (Non-linear Governing Eq.)

Physical Characteristics

e Continuum - Kinetic theory

e Compressible-Incompressible*

e Viscous* - Inviscid(potential)*
Boundary layer theory
Lubrication
Turbulence

e Gas* - Liquid*

¢ Steady* - Unsteady

¢ Subsonic* - Supersonic

e Laminar* - Turbulent

Solution Method

Engineering Application

e Analytical FM+
¢ Experimental FM
e Computational FM

Analytical Fluid Mechanics

@ Integral Analysis (Control Volume) (ch5)

@ Differential Analysis (Infinitesimal Elements) (ch6)

® Dimensional Analysis (ch7)

¢ Fluid Transport

e Energy Generation

¢ Environmental Fluid

* Aerodynamics

¢ Transportation

¢ Hydraulics & Hydrology
¢ Biomedical Engineering
¢ Meterology, Tornado

e Sports: Golf, Baseball..
* See note in detail




