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pA v dt = pAyu, dt or

«++ Cross-sectional area of flow tube
at two points (see Fig. 12.21)

Continuity equation

for an incompressible fluid (12.10)

+ Speed of flow at the two points

The product Av is the volume flow rate dV/dt, the rate at which volume crosses
a section of the tube:

Volume flow rate--.., dv st Cross-sectional area of flow tube

of a fluid === Aok (12.11)
dr "+ Speed of flow

The mass flow rate is the mass flow per unit time through a cross section. This is
equal to the density p times the volume flow rate dV/dr.
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We can also express Eq. (12.16) in a more convenient form as
1 1
P+ pgy + Spul = py + pgys + 3pud (12.17)
Subscripts | and 2 refer to any two points along the flow tube, so we can write

Value is same at all
points in flow tube.

Bernoulli’s equation 2
for an ideal, p TR pgy + zpv,,_' constant (12.18)
incompressible fluid:

Accelemtmn Elevanon “Flow speed
due to gravity

Note that when the fluid is not moving (so v; = v, = 0), Eq. (12.17) reduces to
the pressure relationship we derived for a fluid at rest, Eq. (12.5).
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The pressure p at a depth /i is greater than the pressure p at the surface by an
amount pgh. Note that the pressure is the same at any two points at the same
level in the fluid. The shape of the container does not matter (Fig. 12.6).

Equation (12.6) shows that if we increase the pressure py at the top surface,
possibly by using a piston that fits tightly inside the container to push down
on the fluid surface, the pressure p at any depth increases by exactly the same
amount. This observation is called Pascal’s law.

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.




