










Other Geometries for Manometers: 

 
This is more accurate than U-tube. 

 

Another idea to get accurate measurement by using an inclined tube manometer. 

Because of the inclined scale, we get little more magnification. 



 

Barometer – for measuring atmospheric pressure. 

Usually, a tube filled with mercury inverted in a container. 

The height of mercury column gives the atmospheric pressure. 

 

In academic setting, we say atmospheric pressure is 101.5 𝑘𝑃𝑎 or 14.7 𝑝𝑠𝑖𝑎, but practising engineers 

express it in terms of height of a fluid column like so many meters of water or so many 𝑚𝑚 of mercury. 

So, 1.0 𝑖𝑛𝑐ℎ of water = 0.0361 𝑝𝑠𝑖 

1.0 𝑖𝑛𝑐ℎ of water = 299.1 𝑃𝑎 

1.0 𝑖𝑛𝑐ℎ of mercury = 0.491 𝑝𝑠𝑖 

1.0 𝑚𝑚 of mercury = 0.01939 𝑝𝑠𝑖 ( or = 133.3 𝑃𝑎 ) 

 

Pressure gages and transducers: 

In many practical situations, we need to get a visual indication of pressure – so we use pressure gages. 

In many practical situations, we need to know pressure at some remote location, and in their case we 

use transducers. 

Transducers – when a sensed pressure is used to cause electrical signals that can be transmitted to a 

remote location for reading. 

 



 

From Chapter 3 you should be able to answer question 3-1 to 3-13 by reading notes. 

Practise Problems 3.50, 3.65, 3.67 (he will put solutions on D2L) 

 

Chapter 4 – Forces due to static fluids 

Consider a storage tank filled with a liquid, an aquarium, a dam, a fluid powered cylinder, etc. 

In each case, the fluid exerts a force on the surface of interest that acts perpendicular to the surface. 

Consider the basic definition of pressure: 𝑃 =
𝐹

𝐴
  

and the corresponding form: 𝐹 = 𝑃 ∙ 𝐴 

But we can apply these equations directly only when the pressure is uniform over the entire area of 

interest. 

 



If we look at a tank: 

  

The pressure at the bottom of the tank is uniform because the depth of the water is the same at all 

points of the bottom. 

If we look at the wall of this tank, the depth is different at different points ass we go down from the 

surface to the bottom. 

 

We know the pressure depends on the depth, so on the wall, we have uniform pressure. 

The definition 𝑃 =
𝐹

𝐴
  is always valid, but we have to be careful in writing it when the pressure is not 

uniform.  

 

Schematically, 

So, the average pressure, 𝑃𝑎𝑣𝑔 is reached at half height 
ℎ

2
. 



But, you should know that the resultant force 𝐹𝑅 acts at the centre of pressure, 
ℎ

3
 from the bottom. 

The total resultant force can be calculated from the equation: 𝐹𝑅 = 𝑃𝑎𝑣𝑔 ∙ 𝐴 

𝐴 is the total area of the wall. 

𝑃𝑎𝑣𝑔 is the average pressure, and is represented by the following equation: 𝑃𝑎𝑣𝑔 = 𝛾
ℎ

2
 

𝛾 is the specific weight of the liquid. 

So, we have 𝐹𝑅 = 𝛾
ℎ

2
∙ 𝐴 

The resultant force acts perpendicular to the wall at the centroid of the pressure distribution triangle, 

one third of the distance (of height) from the bottom of wall. 

 


