Chap.2 FLUID STATICS

Fluid at rest - No shear stress — Pressure only

2.1 Pressure Variation with Elevation
(relation between p, p,and z)
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Force balance:
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Pressure varies linearly from O at surface
to sh at depth h.
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2.2 Absolute and Gauge Pressure

e Absolute pressure (#t¥%BEJ)):
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o: th7] = 101.3 kPa

e Gauge pressure (GT#8HEJ7):
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o: Efolo] 48 = 35 psi

e Gauge pressure = Absolute — Atmospheric

e Note: &840 2 ALE% <+ pressures
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2.3 Manometer (J&FEEE J151)
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Read text for other types of manometers.



2.4 Pressure Forces on Plane Surfaces

Magnitude (F)?
Direction (Normal to surface)
Point of action?

dF = pdA = yhdA = A sin adA
F = [dF = ysina[ldA = ysinal A= h,A

where |, :%jldA : Centroid of area

(depending on the shape
of the area)

F = h.A
Total force (F) = pressure at centroid of

area(yh,) x Area(A)




e Point of action (I, =?)
Consider moment about O:
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_ 2nd moment about O
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moment of inertia (Appendix 3)
= 2nd moment about centroid
of area
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Symmetric:

| ,
|

/\
| |
f Centeroid g area

X i

X
: J;[
X
i
: Cenfrvfo/
W T anea
i
|
| Center o'z‘ pressure
|
moment-
ax:s

F and Ip can be calculated as previous.

[Lateral position?
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1) Direct integration
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2) Pressure prism approach
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2.5 Pressure Forces on Curved Surfaces
Direction 1s not constant — difficulty!

1) Direct integration method
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» Curved surface = h(x,z)« No y variation

*» Find F,, R, and x,,z, separately

p

» Vector sumof F, and F, »> F

Fy = [dF, =[shbdz, F, = [dF, = [shbdx
» Consider moment about C:

Fuz, :jzdFH :jzmbdz —>Z,

R X, = jxdFV :jxmbdx —> X,



2) Basic mechanics method
» Isolate a fluid mass — free body

» Force balance on the free body

YR =Fye—F,'=0 > F,'=Fy
ZFz =K '-F,. -W=0 >F'=F,+W
Fio) Foe (7] ¥ 2}F8-%) « Plane surface

W at c.g. of the free body

Horizontal moment about C — Z,

Vertical moment about C — X,



2.6 Buoyancy and Stability of Floating
Bodies

e Archimedes®] ¢

Vy (displaced volume)

Fg (Baayanc'j) = rV,

e Stability of floating bodies
W at c.g. of the whole body

F, at c.g. of V,
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2.7 Fluid Masses Subjected to Acceleration
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» Newton’s 2nd law:
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[Line of constant pressure
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Constant linear acceleration

[Line of constant pressure:
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Pressure varies linearly with h, but is
proportional to pg' instead of pg.



