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Venturi Tube 

ρ = 62.34 lbm/ft3, μ = 2.72 lbm/hr.ft, and C = 0.995 



Flow Nozzle 

A critical flow nozzle has been proposed for measuring airflow into a 
chamber designed to operate between 1 and 3 atm (absolute pressure). 
Compressed air at 690 kPa (gage) and ambient temperature (20 oC) are 
available for this application. The system needs approximately 0.1 kg/s of air. 
For air, γ = 1.4 and R = 287 J/kg.K 

a. Is a critical flow nozzle appropriate for this application? 
b. If applicable, calculate the throat area of the nozzle. 
c. What measurements are necessary to accurately calculate the flow? 
d. How will the flow vary with changes in chamber pressure? 



Flow Nozzle 
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Differential-Pressure Devices 

• A differential-pressure device is used to 
determine the level of water in a pressure vessel 
(Figure 10.27). The water in the tank has a 
density of 60.47 lbm/ft3. The pressure transducer 
is attached very close to the vessel. The upper 
sensing line rises a vertical distance of 15 ft and is 
filled with cooler water with a density of 61.8 
lbm/ft3 . The pressure transducer reads 2.73 psi 
with the upper sensing line side showing the 
higher pressure. Determine the height of the 
water surface above the transducer. 

 



Differential-Pressure Devices 
• The pressure difference that the transducer sees is the difference of the 

upper and lower sensing line pressures 

• The upper sensing line pressure is 

P1 = PV + ρ1gh1 = PV + (61.8 / 32.17) x (32.17) x (15) 
    

P1 = PV +927.0 lbf/ft2 

• where PV  is the pressure of the vapor on top of the liquid in the tank 

• The lower sensing line pressure is 

P2 = PV + ρ2gh2 = PV + (60.47 / 32.17) x (32.17) x (h2)  

• The pressure transducer reads the difference between these two 
pressures: 

ΔP = g(ρ2h2 – ρ1h1) = 2.73 x 144 = PV +927.0 - PV - 60.47 x h2 

• Solving for h2,      

 

h2 = 8.83 ft 


