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Vb

h = 76.0 cm of Hg

Mercury

212221t

N.B. The vapor pressure of mercury is negligible
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N.B. The vapor pressure of mercury 1s negligible
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Piezometer Simple Manometers
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N.B :No formulas for partlcular manometers should be memorized. Work out

[The startln omt 1s to select two
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= 13.6><9.8—3><1.76—><9.8—3><2.01
m m
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Pc+(K1+AY)71+(K2_AY+?)72_R7/3_(K2_E+AY)7/2_(K1_AY)71 - PD
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Vs =7, (1 - %) = (9806 kg/m*)(1.10 = 0.99) = 1079 N/m’

/m?> .39 Pa
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5 A y ned manometet requet v,

measuring small differences in gas pressures
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under pressure

Note: The Bourdon gage measures the difference between the
pressure inside and outside the tube. The aneroid measures the local
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| ChaplerB FludStates
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P, = 740 mm Hg
IR R

Barometer

m

|
/ : 840 mm
200 mm \ Hg
U




AIN SHAMS UNIVERSITY
FACULY OF ENGINEERING




. FLUID MECANICS - CEI 121 -

AIN SHAMS UNIVERSITY ; e ERE Lot minas ol
- Chapter 2B - Fluid Statics =

FACULY OF ENGINEERING




AIN SHAMS UNIVERSITY
FACULY OF ENGINEERING

A h
|\
[




AIN SHAMS UNIVERSITY
FACULY OF ENGINEERING

F=Weight of liquid enclosed
F=J hA

e enclosed liquid
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Resultant= F=gh A
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' \ B Centroid, ¢
Foiy ~
/ .
v

P Location of
Fd resultant force
s (center of pressure, CP)
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v ysin o dA
ysina Yy’ dA
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Note :
Values of the second moment of inertia for different geometrical shapes are
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(d) The location of the center of
pressure
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h=8.5m
Sea Water

y=(8.5/6in8) =14.167m
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(b) To find the force at A Moment about the hinge B =0

Fx2.353 - R, x3 =0 = 675 .5 KN
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85 ), (2x5 /12)
sin @) 10x14.167
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b/2 b/2

Rectangle

Circle

A = 7R? Half-circle

Isn = FpowR TR2/2
Lo = D L. = 0.1098R*

Ly = (L3027R°
Iacyc = 0
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Quarter Circle

A = ba/2
Ie. = ba®/36
Iye = ba(b—2d)/72

= wR?/4
I,z = [Ly,;=0.05488R"
Ipye = —0.01647R*
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This is a intuitive recipe for determining the force on submerged surfaces.
Useful for surfaces that are rectangular in shape.

« Gauge pressure is zero at top and yh at bottom.

* Pressure variation with h is linear.

» Average pressure (P) =y h/2

» Resultant force F, = (P)*A = y(h*A/2)

» Volume of pressure prism (=y h A/2) .

» The center of pressure passes through the centroid of the pressure
prism.



