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1.0 Summary

The experiment was done to analyze air flow through a venturi meter, to do this there were sixteen air taps at several different locations along the meter.  These air taps were connected to a manometer banks which showed several different heights of the fluid corresponding to its location on the meter.  The venturi meter is a long tube with belled ends and a collapsed throat in the middle.  Air was pulled through the meter at a high and low pressure and was analyzed using Bernoulli’s equation and the continuity equation.  This lab was performed to understand and analyze stagnation, static, and dynamic pressure.  

2.0 Nomenclature


















3.0 Flow Analysis
The hydrostatic equation is used to find the pressure difference between two taps:
  (1)
Bernoulli’s equation:
 (2)

The   terms on either side of the equation cancel and the equation reduces to:
 (3)
V1 is equal to 0 because the air is not moving outside of the venturi meter, then rearranging to solve for V2:
(4)
Inserting equation 1 into equation 4:
   (5)
Equation 5 is reduced further to solve for V2:
    (6)


Since:
     (7)

Equations 6 and 7 can be married to form:

   (8)
The idealized volume flow rate can be calculated as such.
Beginning with equation 3 we can isolate to:
     (9)
Recalling the continuity equation:
   (10)
Can be solved for V2:
     (11)
Inserting equation 11 into equation 9, rearranging to solve for V1 yields:
      (12)
Recalling:
   (13)
Marrying equations 12 and 13, we get:
      (14)
Another important equation needed to find the Venturi Coefficient will be:
 	(14)








4.0 Experimental Setup and Procedure
The apparatus and procedure went fully according with the MAAE 2300 Fluid Mechanic I Laboratory Exercises manual, images 1 and 2 in the Appendix of this report give a visual representation to the apparatus.  

5.0 Results and Discussion
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