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A schematic diagram showing
the gauge pressure, vacuum
pressure, and the absolute
pressure are given in Fig.1.6.
Gauge pressure: the pressure
that is above the atmospheric
pressure is known as gauge
pressure; the atmospheric
pressure is zero gauge
pressure.(Fig.1.6)
Vacuum pressure: the
pressure which is below the
atmospheric pressure is known
as vacuum pressure.(Fig.1.6)

Fig.1.6. Schematic diagram showing gauge, vacuum and absolute pressures.



26

Mathematically:
i. Absolute pressure= Atmospheric pressure + Gauge pressure

ii. Vacuum pressure = Atmospheric pressure Absolute pressure
Note:
A vacuum is defined as the absence of pressure. A perfect vacuum is 
obtained when absolute pressure is zero, at this instant molecular 
momentum is zero.
Atmospheric pressure is measured with the help of a barometer.
Barometer: the atmospheric pressure is measured by a device called a 
barometer.
Manometer: it is a device that measures either gauge pressure or 
vacuum pressure.
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Barometer: the atmospheric pressure is 
measured by a device called a 
barometer.

Manometer: it is a device which 
measures either gauge pressure or 
vacuum pressure.
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1.16.2  Unit of pressure:
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1.16.3 U-tube manometer
Low pressures are generally determined by manometers which 
employ liquid columns. A U-tube manometer is in the form of 
a U-tube and is made of glass (Fig.1.7).

Fig.1.7. Principle of U-tube manometer.

Liquid

Water Considering the equilibrium condition, we have

Where, 

1.17 Specific volume

The specific volume of a system is the volume occupied by the unit mass 
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Example 1.1. Convert the following readings of pressure to kPa assuming that barometer read 760 mm of Hg.
barometer

(i) 80 cm of Hg
(ii) 30 cm Hg vacuum
(iii) 1.35 m O Guage 
(iv) 4.2 bar
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Example 1.1. Convert the following readings of pressure to kPa assuming that barometer read 760 mm of Hg.
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(iv) 4.2 bar
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Example 1.4. A U-tube manometer is connected to a gas pipe. The level of the liquid in the manometer arm open to the 
atmosphere is 170 mm lower than the level of the liquid in the arm connected to the gas pipe. The liquid in the 
manometer has specific gravity of 0.8. find the absolute pressure of the gas if the manometer reads 760 mmHg.

Fig.1.8



36

Example: Determine the pressure at point C? from the 
following figure.  

10,178.6 pa
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H.W: If you were an engineer in a company that has a
problem reading the gauge pressure precisely by a
manometer in the following Figure. How would you help
to solve this issue? If you know that the pressure
difference is really low. Analyze the problem
mathematically and try to repair it in the simplest, and
easiest, way. Provide some suggestions and solve them
mathematically to improve your point of view.  
Given: 
The fluid flow in the channel is Air. 
The working fluid of the manometer is Mercury.
The Pressure difference between points 1 and 2 is 130 pa.


