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Ex.2.5: 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ex.2.6  

 



 

Application to Manometry: 

 



 

 

EXAMPLE 2.3 

The classic use of a manometer is when two U-tube legs are of equal 

length, as in Fig. E2.3, and the measurement involves a pressure 

difference across two horizontal points. The typical application is to 

measure pressure change across a flow device, as shown. Derive a 

formula for the pressure difference pa - pb in terms of the system 

parameters in Fig.  

 

 

 

 

 

 

 

 

 

 

 

Solution 

Using our “up-down” concept as in Eq. (2.32), start at (a), evaluate 

pressure changes around the U-tube, and end up at (b): 



pa +ρ1gL +ρ1gh -ρ2gh -ρ1gL = pb 

or    pa - pb = (ρ2-ρ1)gh                             Ans. 

 

 



 

 

 

 



 

 

 

 

 

 



 

Fig. 2.6: a modern portable barometer, with digital readout, uses the 

resonating silicon element . 

Problems 

1. A vertical clean glass piezometer tube has an inside diameter of 1 

mm. When a 

2. pressure is applied, water at 20C rises into the tube to a height of 

25 cm. After correcting for surface tension, estimate the applied 

pressure in Pa. For water, let ϭ 0.073 N/m, contact angle θ0, 
and γ9790 N/m3. 

Ans: 2160 Pa 

3. Atlanta, Georgia, has an average altitude of 1100 ft. On a U.S. 

standard day, pressure gage A reads 93 kPa and gage B reads 105 

kPa. Express these readings in gage or vacuum pressure, whichever 

is appropriate.  

Ans: Gage A = vacuum. 

Gage B = gage. 

 



4. The deepest point in the ocean is 11034 m in the Mariana Tranch in 

the Pacific. this depth γ seawater 10520 N/m3. Estimate the 

absolute pressure at this depth.Ans: 1121 atm 
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