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<— Jupiter red spot diameter

= Ocean current diameter

<— Diameter of hurricane

__|=— Mt. St. Helens plume

<— Average width of middle
Mississippi River

<~— Boeing 787
<— NACA Ames wind tunnel

| Diameter of Space Shuttle
main engine exhaust jet

<— Outboard motor prop

<— Water pipe diameter

<— Rain drop

<— Water jet cutter width

<~— Amoeba

<— Thickness of lubricating oil
layer in journal bearing

<— Diameter of smallest blood
vessel

<— Artificial kidney filter
pore size
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<— Meteor entering atmosphere
<— Space shuttle reentry

<— Rocket nozzle exhaust
<— Speed of sound in air

_|{=— Tornado

<— Water from fire hose nozzle
<— Flow past bike rider

~— Mississippi River

<— Syrup on pancake

<— Microscopic swimming
animal

_|=— Glacier flow
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__|=— Continental drift

(b)

p, Ib/ft?
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Water jet cutting
Mariana Trench in Pacific
Ocean

I~ Hydraulic ram

<— Scuba tank

~— Car engine combustion

Fire hydrant
Auto tire
'« Standard atmosphere

“Excess pressure” on hand
held out of car traveling 60
mph

=— Atmospheric pressure on
Mars

\ Pressure change causing
ears to “pop” in elevator

Pressure at 40 mile altitude

=<— Vacuum pump
Sound pressure at normal
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Solid Solid . Solid

S S S VT

Fs

Figure I.1 Response of ‘ fi_.. — - Fs
samples of solid and fluid b ; b2 :
to applied shear force:
Condition (a) corresponds o - -
to the instant of application Fluig Fluid Flu'.d
of the force; condition
(b) to a short time after the
application of the force; S S S
and (c) to a later time. (a} - (b) (c)
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¢ 9= (continuum) 0|2

- 99Z& | (continuum) 0|E :
- AL (continuum) : EFME O &2 LA E 85| LIS O ZZte| 247}
A=A S&o| MEs IriZ R/XIsl= X
> g, £, oiLX], 25T 32| E2|FS0| =& FEME 12 |X|ECie 71
> M2tA A5H et = 2MHIE F= ol DIEWd LS A= 71s

« FHIS HEHZ 2 5+ U= 0|7
- 7wAl= &2 JAFH U= S26] B2 U2 EXEE 1
- Spacing between molecules for gases = 10mm
- Gas molecule concentration = 1018 #/cc

- Liquid molecule concentration = 102! #/cc
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Dimension(XI¥): M= ® 51
— 1Xl2(primary quantity)

— 7|2x}2l(basic dimension)

Kkm, m,cm, um%S

hr, min, sec S T

- 1XI2%=2 0|2510{ 2X12%(secondary quantity) 8 75
-0l H= = LT, MA= L2

cJEZXELEL, T, ME=L, T, FAIZ
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Dimensions {MLT&} Typical Units

Length L L m

Area A L2 m?2
Volume \Y L3 m3
Velocity v LT m/s
Volume flux Q L3T-1 m3/s
Mass flux m MT-! ka/s
Pressure, Stress p,c ML-1T-2 Pa = N/m?
Angle 6 None in radians
Angular velocity w T 1/s (HZ)
Viscosity 7 ML-1T-1 Pa.S, Poise
Kinematic viscosity v L2T-1 stoke= cm?/s
Surface tension r MT-2 N/m
Force F MLT-2 N = kg.m/s?
Moment, torque M ML2T-2 J =Nm=kgm?/s?
Power P ML2T-3 w
Density 0 ML-3 kg/m3
Temperature T &)

Specific heat Cp, Cy L2T-20-1

Thermal conductivity k MLT-30-1

Hardness H ML-1T-2
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: Bernoulli's equation

N )
by 0y
—+@+@= + 22 4 gz, +gh
2 2 L
=11 /@ g

Using a fundamental dimensions of mass [M], length [L], and time [T]

[M/LT?]
[M/L°]

[M/LT"]
[M/L°]

HIF P+ L= F L P+ L ML+ 1L

Simplifying, we get

L° L’
ol

Bernoulli's equation is dimensionally homogeneous.
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> g=9.81m/sec?S CHRISHE MBS SxpumAl
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1.2.1 B9

« ZHISHAI(SI) : International system Units
- 22k (kg), Z0[(m), AlZH(s), 2= (Kelvin)
- &l(N) = (1kg)(1m/s?) : 1kg2| Z 20| 1N2| &l= 7I51H 1m/s22| IIKE=
S=5IC},
- 9=9.81 m/s2 > W=mgOlM &2 1kg2l 2| £HI= 9.8(N)
- 21(J) : 1J = 1(N)(1m)
- S3(W) : 1W = (1J)/(s) = 1 Nm/s

- AR=ECIQ|A|(BG) : British Gravitational Units
12F(slug), Z0|(ft), A|ZH(s), R=(°F),
- &l(Ib) = (1slug) (1ft/s?)

#11] 1slug = 14.593Kg

m)l
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H1g M2

F.—W =ma
F, =m(g+a)
=36kg(9.81m/s® +4.5m/s?) =515kg(m/s?) lw T
= 515N

= W39 vl 2sl= glo|=2= 37} X[ X|CHoj| TF"
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