Fluid Statics

PRESSURE MEASURMENTS

Simple Manometer: It is useful for

1. Measuring high pressures

_ Piezometer attache
2. Measuring gas pressures

to a tube
Manometer Equation B e T e
P =P + Z(W)—Z(Jh)
down up
For calculating the pressure using Manometer Eqn. Talmanometer liquic)
two terms must be known[@i
U-Tube Manometer
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Exam
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— 2

Y.(manometer liquid)

==17.66 kPa

Pq=p3—17.66 kPy = 62.] kPa gage
H



Example (3.8

Air at 20°C is the fluid in the pipe of Fig. 3.7, and water is the manometer fluid. If the
deflection Ak is 70 cm and € is 140 cm, what is the gage pressure in the pipe? Also
compute this pressure by neglecting the pressure change due to the 140-cm column of
air. Assume standard atmosphenic pressure.

Solution The specific weight of air is found from Eq. (3.12), which requires that the
air pressure be known. Therefore, the air pressure at the bottom of the 70-cm column is
first calculated:

Par = 9790 N/m® x 0.70 m = 6853 Pa gage

Then the absolute air pressure is given as
Pas = 6853 Pa + 101,300 Pa = 108.15 kPa

2
2 108I50N/mM’ g6 ko sm]
Then Paic = BT~ 287 Tikg K x (20 + 273) K kg/m

or Yoir = 1.286 kg,f'm?':-: 9.81 m/s* = 12.62 N/m’

Now compute the gage pressure in the pipe:
Poige = 6853 Pa— 1.4 mx 12.62 N/m’ = 6835 Pa
If the effect of the air column is neglected, the gage pressure in the pipe is
Pyige = 9790 N/m’” x 0.70 m = 6853Pa
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Fluid Statics

Example (3.9) is an illustration where
The column of air is nheglected

Differential Manometer

P1—P; :(7/m _7/f)Ah
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Fluid Statics

Required

1. Piezometric Pressure (1-2).
2. Piezometric Head(1-2).

Piezometric Pressure (1-2) =
p22 T pz1 = (p2 +7/w22)_(p1 +7/Wzl)

Piezometric Head (1-2) Wi

P, = Py +7,/(Ay +Ah) —(y,Ah) -y, (Ay + 2, - Z,)

p2 - pl — (ywAh) _(ymAh) _7/W(ZZ + Zl)

S A S T S CSVICN GRARR (D, + 7, 2,) — (P, + 7.,2,) = Ah(y,, —7.)

Plez(%rl?z%tgig Head(1-2)=



Fluid Statics

Pointer
_ Bourdon-tube
2 spring

Bourdon- Tube Gauge /U SecmnA.A

through tube

_ Link

Pressure
pipe

Amplifier

Pressure Transducer
5[0]6]2

Strain gage  Diaphragm Digital voltage
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END OF LECTURE
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