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1.3  Pressure Measurement 
 
Manometers 
 
Manometers are devices which are used to measure fluid pressure.  They 
vary in construction, sensitivity and response according to the magnitude of 
the pressure to be measured and the required accuracy. 
 
Pressure within fluids 
Experiment shows that pressure within a fluid 

• acts equally in all directions at a point within the fluid 

• increases with depth 

The pressure, p, due to a height h of fluid, with density ρ, can be shown to be:
  p = ρgh 
 
Piezometer tube 
This is the simplest form of manometer and consists of a transparent, open-
ended vertical tube.  The pressure of a liquid in a vessel can be determined 
by inserting the tube into the vessel: 
 

The pressure of the fluid, p = pat + ρgh 

where ρ is the density of the fluid, and p at is 
atmospheric pressure. 
 

The difference, p – pat = ρgh 
is the gauge pressure. 
 
 
 
Simple U-tube manometer 
 
 
 
 

• usually interested in pressure 
differences between 
- 2 points 
- 1 point and atmosphere 

(gauge pressure) 
• fluid 1 - liquid or gas 
• fluid 2 – liquid 
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Inclined U-tube manometer 
 

 
 
 
p1 +ρogh0 + ρmgh1 – ρmgh1 – ρmgy – rog(h0 – y) = p2 

Therefore, p1 – p2 = (ρm – ρ0)gy 

But y = s sinθ 

Therefore p1 – p2 = (ρm – ρo)gs sinθ 
The use of an inclined manometer tube therefore increases the sensitivity of 
the manometer, since the length s is always longer than the length y, and is 
therefore easier to read and to subdivide into smaller lengths. 
 
 
A barometer measures atmospheric pressure. 
 
Often the pressure of a fluid is measured relative to atmospheric pressure.  
This is called the gauge pressure. 
 
The absolute pressure = gauge pressure + atmospheric pressure. 
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