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124X (Karman gait)
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7E— I LT B 24 414 (Navier-Stokes, 1850):
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— PASCAL'S LAW: Pressure applied to an enclosed fluid is transmitted undimin-
ished to every portion of the fluid and the walls of the containing vessel.
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12.7 The hydraulic lift is an application
of Pascal’s law. The size of the fluid-filled
container is exaggerated for clarity.

A small force is applied to a small piston.

Because the pressure p is the

same at all points . -/Aa‘u\_

at a given Mﬂ
Rl Y (. Remea—— (o ~

height in | A—.

the fluid ... ’

... a piston of larger area at the same
height experiences a larger force.
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(a) Open-tube manometer

Po =patm\¥ p -+ pg}!l patm + pg}’?
P~ Pam = pg&(Y2 — V1) = pgh

(a) (b)

Changes in the inlet pressure cause the tube
to coil or uncoil, which moves the pointer.

Pressure p A

Flexible pressure
tube ‘

) Pressure p

/ \ being measured
P T p8Yr1 =, .&Pam T PEY2

The pressure is the same at
the bottoms of the two tubes.




ARCHIMEDES’S PRINCIPLE: When a body is completely or partially immersed
in a fluid, the fluid exerts an upward force on the body equal to the weight of the
fluid displaced by the body.
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12.12 Measuring the density of a fluid.

(b) Using a hydrometer to
measure the density of
battery acid or antifreeze

12.17 How does the scale reading

change when the statue 1s immersed h1 A= VO (& &gl

in water? hydrometer
A 2
/ Sips-4 The depth to which the
th = VO -|— [{g weighted sca.le sil_lks lclls.
you the density of the fluid.

pg(hy —h)A = AF;, JE71%

pgVy = Ak

Vo FI AN LR TV, 2

The weight at the bottom makes the
scale float upright.
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12.21 A flow tube with changing cross- T . I .
[ BABRAARTES = SBEgL, A%

v
If fluid is incompressible, /2V
same fluid volume dV ...,
exits flow tube at :
upper end as
enters it at
lower end.

0
p =const, =p = 0
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BELMEEH pAU dl = pAyuy di

Uy
ol A 3
” SNSRI 00 aneieedeai: FLCLLLLLEED Cross-sectional area of flow tube

Continuity equation ..., "f{ D. = A' v, Aattwo points (see Fig. 12.21)
for an incompressible fluid 171 272
Mresnsnsines Speed of flow at the two points
If fluid is incompressible, product Av
(tube area times speed) has same value at Volume flow rate ««.., 5 ([V 1 gt Cross-sectional area of flow tube
all points along tube. of'a Auid Wi — AU

dt " Speed of flow



Bernoulli's equation o+ u-vu=-vp +pg
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/(d Py
\Az\dV‘, AW = piAyds) — pAydsy = (p1 — p2)dV K I
&)\dsz\( ﬁb
T AR dK = $pdV(vs — vi) FIFBRE dU = pdVg(y: — w)
B
o (P p2)dV = spdV(vy — vi) + pdVg(y, — n)
{IE1 p1 — P2 =3p(vs — vf) + pg(ya — »)
p1+ pgy1 + 3pUF = py + pgyr + 7pV5
Pressure Fluid density ~Value is same at all
g T, ) points in flow tube.

Bernoulli’s equation
for an ideal, p gt pg'\’ 2pl)
incompressible fluid: S
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constant

Acceleration  Elevation ~ Flow speed
due to gravity



Bernoulli’'s equation V.
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Difference in height results from /(‘\

reduced pressure in throat (point 2). R Ti F‘J-\)/_,

\ ———Y :: - v
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Fan f

m— Q- Flow lines are crowded together above the wing, so
] ) flow speed is higher there and pressure is lower.

v

RMEEAD, EHK.

Equivalent explanation: Wing imparts a
net downward momentum to the air, so
reaction force on airplane is upward.
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Force applied tangent to

surface of objects... -~ Transverse dimension
‘ ", ¥  (seeFig. 11.18)
Shear modulus =+, , Shear stress - F,/A = Fyh (11
for shear s in  x T Ax
Shear strain x/h :4 X%, Deformation
Area over which force is exerted = (see Fig. 11.18)
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Force applied tangent to
\ur‘ ILL ()‘ ()lle('[ ......... ..-"Tl’ﬂnS\'Cl‘SC dHnCl]SlOn

(see Fig. 11.18)
Shear modulus «+-.. ig — Shear stress - F”/A F” /I o

i sticas Shear strain x/h A X w..... Deformation

Area over which force is exerted - (see Fig. 11.18)
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Ideal Solid

0 du/dy Ideal Fluid

n: flow behaviour index

o ATAR] e B LR IURAR,  FPA AR N AR AR AR
o Zrdu/dyl), TR, BESIER; =0, FRAEWIA.
1. Dilatant - B MR MTRAAR, T KuER+K

2. Pseudoplastic B VEAR A WRAA, i =T o - o

3. Bingham plastic — [E7ifA, HE%, AR, . .






Wetting and interface




