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%) Qlﬁﬂﬁﬂﬂﬁiﬂa ﬂ ‘[ﬂ 3 Glu ﬁy’q The Claim: Drink Plenty of Fluids to Beat a Cold

By ANAHAD O'CONNOR
Published: January 10, 2011

oV = | 1
ADILKRAILASNIYIINLIININ HE FACTS —
[ LnkeEDIN
in)| QI‘VI a @, Enlarge This Image  The advice for conquering a cold is S prINT
time-honored: Get plenty of rest and
drink lots of fluids. © REPRINTS
SHARE
While it’s hard to argue against getting
proper rest, some scientists suspect that loading up on
liquid — that is, beyond the normal amount required in a

day — may not do much good.

wemann - Theoretically, taking in extra beverages like water and juice
T —

http://www.nytimes.com/2011/01/11/health/11really.html
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AMNLAY (Stress) LTUNTIAUNIRAADWUIANUNRINY TuIRuUsTUZH
WSIANE LUNTEN

Uniform/Confining Tensional Compressional Shear

e & Jeu

original cube uniform stress differential stress
No external forces. External forces equal in magnitude and In these three examples, there are external forces
all perpendicular to each cube surface. applied at some surfaces, but not others.

{C] NinetyEast
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ANHKUILUY (Density) = NIaadUIN10T (kg/m3)

o Am
P= a3y
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WiaAa (Pascal, PA)
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ANNAULL A
e Compressible fluid:
igbi
e Incompressible fluid:

PYDILRAIFIU Lal
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Compressible fluid is matter

that can be compressed with

the application of an external
pressure

Incompressible fluid is matter
that cannot be compressed
with the application of an

external pressure

Volume can be reduced
with the application of a
pressure on the fluid

Volume cannot be reduced
with the application of a
pressure on the fluid

Density can be changed
with the application of a
pressure on the fluid

Density cannot be changed
with the application of a
pressure on the fluid

Value of Mach number
should be greater than 0.3

Value of Mach number
should be less than 0.3

Visit www.pediaa.com
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http://w3.shorecrest.org/~Lisa_Peck/Physics/syllabus/
phases/liquids/ch19liquid_images/ch19_images.htm
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P:op = Po (Atmospheric pressure)
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Hydraulic lift

Pressure is exerted on
fluid in small cylinder,
usually by a compressor.

Though the pressure is
the same, it is exerted
over a much larger area,
giving a multiplication of
force that lifts the car.

Pressure is exerted equally in
all parts of an enclosed static
fluid: Pascal’s law.

The force in the small cylinder must be exerted over a much larger distance. A smalli
force exerted over a large distance is traded for a larger force over a small distance.

http://hyperphysics.phy-astr.gsu.edu/hbase/pasc.html
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Wann1syaddadnia

A change in the pressure applied to an enclosed fluid is
transmitted undiminished to every portion of the fluid
and to the wall of the containing vessel

N5 A8ULURIBIANNARNATSININLYDN I LA NTU
egnainD lag hivgrnannay 1vAunn 9 U3
2DI LRANU TINDINUIN1TUSA2E

— Applied force to the stopper
|F, =10 N

T ———
. A,=5cm? 10 N 2
Blaise Pascal 1 1= Eom? = 2 N/cm
Like a liquid
(1623 B 1662) lever, changing ) . o
areas in an Pressure is transmitted undiminished
ggfr':ifed e in an enclosed static fluid.
multiplication
of force
F, =P, A,= (2N/cm’)(500 cm)
— plus the force from the
_ 1000 N” weight of the liquid.
Resulting force on
_ 2 bottom of jug.
A,= 500 cm P, = P + pgh
Y Static fluid
http://hyperphysics.phy-astr.gsu.edu/hbase/pasc.html Prooomo
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Why do deep-sea fish not get crushed
by pressure on the sea floor?

ocean surface -0 m

Epipelagic zone

about 200 m

Mesopelagic zone

about 1000 m

Bathypelagic zone

s K "."5%"-—2—‘&',"{h;;':"l'.\"’\\ R
4 s N g _.:.,;-‘
;_\f\?
about 4 000 m i, E L e, £
— ‘\‘Q\
. - sl ik
Abyssopelagic zone { &

ocean floor

Hadopelagic zone
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Archimedes’ principle

The buoyant force on a submerged object is
equal to the weight of the fluid displaced.

LINaD ﬂﬁ']‘llﬂﬂ')ﬁﬂ‘"ﬁ"&lﬂﬂ i Tuzag lvaszian 5

L‘Yl’lﬂﬂu’l‘l‘mﬂ“lli)ﬁ‘llﬂﬁlﬁaﬂﬂﬂLL‘V]‘L!‘YIWJEI K\

mﬂuu

https://www.Ii\&;s‘cien‘ce.com/58839-a rchimedes-principle.html
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Pobj < Pfluid Pobj =~ Pfluid
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At 0 °C:
Density of ice = ~0.92 g/cm3
Density of water = ~1.00 g/cm3
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elummumﬁﬁﬁmmﬂmmumﬂﬂﬁmuﬁwuﬂwaqmﬂgﬂﬂLLiﬂﬁlummﬂ
waztaasanaas T mugy aunfinginsausnaule 7.84 N uaz 6.84 N

Ha2a Wi a1 AfRdss 189 UNSEs 12889 lS
(1A Piin = 103 kg/m3, pyas=19.3 x 103 kg/m3 ]

N. Srimanobhas; Fluid mechanics




AIDEY

lidsUanunadianiauaazany 20.0 cm waziAMARUILLY 650 kg/m3 aas

oz Tuiin
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TN
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20939N2D9aa8 + Simple harmonic motion
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dULLUU Simple Harmonic
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* 984 la HAMNTNA (Nonviscoud flow) NN IHL1 ldAasNaNsaLsaLden

MU 1 |
e N5 langN9aNILEND Turbulent
(Steady flow, Iaminaf)
AYNNANNGILARBUT

NUA ) iesfiANa |
B AVNAULEND .k = Laminar
o 309 Inaiu lignnse ’
anduda la
(Incompressible flow)

* 24 lnia It AN U
(Irrotational flow)

http://aerospaceengineeringblog.com/boundary-layers/
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At each point along its path,
the particle’s velocity is
tangent to the streamline.

Lé’uwmm'smﬁauﬁfnmmgmﬂ
an9lnafifinsliansneauLEND
I3UNILAUNIINIS lHanIpans
A5eld (streamline) IagANLSI9sH
NANINLALINVLHUANHFNUE S
AFTLALAND

I UTHNNANVAIFLNTEUFINNDANT
@& (Tube of flow) puN A2l
laddnIsadNrInaananNINA U
P192DINDNTLE LA a1viNnLaN LA
ANLNANITAANUYDIFIYNISUHELNG
1
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Equation of continuity of fluids

At ¢ = 0, fluid in the blue Lﬁﬂﬂﬁ)’]ﬂl&iﬁﬂﬂﬂlﬁa P13 DNINNRADAVD m{l‘na

portion is moving past

point 1 at velocity ¥;. 1IAVDI2D LHANNIUNIARAVIN 1A ) Aarianiig
AN ATANNLEND
Al | >
|Zx7 Y Point 2
a

After a time interval A¢,
the fluid in the blue

portion is moving past
point 2 at velocity V.

b
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The pressure at
point 1 is P,.

~

PA,i

—_— |
T - ?l Point 2
N Axl
v

— The pressure at
point 2 is F. 2
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. Daniel Bernoulli 1wl 1738

DANIELIS BERNOULLT Joﬁ. Fr,
+ Mep, Pror, Basir,

; 4 SIVE e
¢ DE VIRIBUS ET MOTIBUS FLUIDORUM ; J“
COMMENTARIL 4

CONGESTUM,
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The pressure at
point 1 is P;.

N Axl
v The pressure at
int 2 is Ps. 3
point 2 is P v,

Point 1 Sy T Pl

HANNITVDINR-NAIIHU

ISIEINITNIANANNAINULA 2 wia
D

o I g, .
NAI9I1U9A (Kinetic energy)

wawN’mﬁ'ﬂif(Potential energy)

NUNNTzN lUNISENYNIANDULN
211 Point 1 11 Point 2 @B
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Wi =
The pressure at
point 1 is P;.
PNUULHBLITMNINBNNAA TN o \
Q/ 1
FINNU — [ —> .
)Tl FA—x; Vi Point 2
v The pressure at
point 2 is F. oA
9 point1 By TP
2
WanLgaaNsnaglaan v
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Ball spinning

Upa luatu Upasdu tinnzlsau
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n188149: Venturi meter

Flow velocity Flow velocity
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Manometer
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n188149 Torricelli’s Law
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n188149 Torricelli’s Law
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