






Pressure and its measurement

• 2.1 Fluid pressure at a point

• Consider a small area dA in a large mass of fluid. 
If the fluid is stationary, then the force ex will 
always be perpendicular to the surface dA.

• Unit of P: N/m2

• Bar = 10^5 N/m2
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Pascal’s law

• It states that the pressure intensity of pressure 
at a point in a static fluid is equal in all 
directions.θ

• Px=Py=Pz

• Px. dy .1
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Pressure variation in a Fluid at Rest

• The pressure at any point in a fluid at rest is 
obtained by the hydrostatic Law.

• Equation above states that the increase of 
pressure in a vertical direction is equal to 
weight density of the fluid at that point. This is 
the Hydrostatic Law
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• By integration:
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example

• A hydraulic press has a ram of 30 cm diameter 
and a plunger of 4.5 cm diameter. Find the 
weight lifted by the hydraulic press when the 
force applied at the plunger is 500 N.

• Solution:

• Area of ram = 

• Area of plunger = 

2^*)4/( d

2^*)4/( d



• Ram area = 0.07063 m2

• Area of plunger = 0.00159 m2

• Pressure intensity due to plunger=

• F/a = 500/0.00159 = 314465.4 N/m2

• Due to Pascals law, the intensity of pressure 
will be equally transmitted in all directions.

• Pressure intensity at the Ram = weight/Area of 
ram  



• So that (W/0.07068)=314465.4

• So that: W= 22222 N= 22.222 kN



• Example.

• An open tank contains water up to a depth of 
2 m and above it an oil of sp. Gr. 0.9 for a 
depth of 1 m. Find the pressure intensity (i) at 
the interface of the two liquids and (ii) at the 
bottom of the tank.



• Solution
• P=ρ.g.z
• Pressure at interface:
• P= 9.81*0.9*1000*1
= 8829 N/m2 (0.8829 N/cm2

• Pressure at the bottom
• P= ρ1.g.z1 + ρ2 . g. z2

• P=1000*9.81*2 + 900*9.81*1=28449 N/m2

• P= 2.8449 N/cm2
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Absolute, Gauge, Atmospheric and 
Vacuum pressures

• The pressure on a fluid is measured in two 
different systems. In one system it is measured 
above the absolute zero or complete  and it is 
called vacuum and it is called the absolute 
pressure . In other system pressure is measured 
above atmospheric pressure and is called gauge 
pressure.

• Absolute pressure: is defined as the pressure 
which is measured with reference to absolute 
vacuum.



• Gauge pressure: is defined as the pressure 
which is measured   with the help of a 
pressure measuring instrument, in which 
atmospheric pressure is taken as datum. The 
atmospheric pressure on the scale is marked 
as zero. 



• Vacuum pressure:
• Is defined as the pressure below the atmospheric pressure.
• Mathematically:
• Pab=Pgauge + Patm

• Patm at sea level & 15 oC
• is 102.3 kN/m2 Or 10.13 N/cm2= 1 bar
• Atmospheric pressure head= 760 mm Hg
• or 10.33 m of water
•
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• Ex. What are the gage pressure and absolute 
pressure at a point 3m below the free surface 
of a liquid having a density of 1.53*103 kg/m3

if the atmospheric pressure is equivalent to 
750 mm Mercury?  SG of Hg = 13.6 and 
density of water is 1000 kg/m3



• Solution:

• Patm = ρo . g .Zo

• Patm = (13.6*1000)*9.81*0.75=100062 N/m2

• The pressure below 3m under free surface 

• P1 = ρ1 *g*z1

• P1= 1.53x103 *9.81*3 =45028 N/m2 (gauge)

• Pabs=Pgauge + Patm=100062+45028

• = 145090 N/m2.
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