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Experiment No. 5: flow measurement apparatus 

Introduction: 

There are many different meters used to measure fluid flow: the rotameter, the orifice meter, and the 

Venturi meter are only a few. Each meter works by its ability to alter a certain physical property of the 

flowing fluid and then allows this alteration to be measured. The measured alteration is then related to the 

flow. 

The apparatus in our experiment  is designed such a way that to measure flow rate using different type of flow 

measuring devices such as venturi meter, orifice and rotameter. 

-Water enters venturi meter along the pipe until a certain distance.

-Then, it passes through the orifice plate meter.

-The flow continues till meets right-angled bend and flows into rotameter.

 Fig. 1: flow measurement apparatus 

Orifice meter
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Objectives: 

This experiment allows the student to: 

1. demonstrate typical flow rate measurement devices for incompressible fluids in pipes: (1)

Venturi meter, (2) Orifice plate, and (3) Rotameter.

2. compared Each flow measurement device to the standard method of using the catch-tank and

stopwatch to measure the flow rate.

3. determine the energy loss incurred by each of these devices.

4. use the Bernoulli equation and steady-state energy equation.

Parts needed: 

1. H10 flow measurement apparatus, (fig.2a).

2. H1D volumetric bench, (fig.2b)

3. Hand pump.

4. Stopwatch.

5. Colored water.

 Fig.2a: H10 flow measurement apparatus  Fig. 2b:H1D volumetric bench 
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Theory: 

Fig. 3: the steady flow energy equn 

For steady, adiabatic flow of an incompressible fluid along a stream tube, as shown in figure3, 
Bernoulli’s equation can be written in the form:  
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Fig. 4: construction of the orifice meter 

Fig. 5:explanatorydiagram 

      of the flow measurement  

apparatus 
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Rotameter 

 

 

 

 

 

 

 

                       Fig.6: principle of the rotameter                         fig. 7: typical rotameter calibration curve 

 

 

 

 

 

         From figure 6 , if the float radius is Rf and the local bore of the rotameter tube is 2R1 then: 

 

 

 

 

        Rotameter (see figure 7). 
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       Then, as illustrated in figure 8: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8: rotameter head loss 
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      Procedure:  
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Table 1: a blank results table 
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                                                           Fig. 9: typical head loss graph 
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 It should also be noted from figure 9 that the dimensionless head loss of the venturi meter and the orifice 
meter are renolds number dependent. This effect is also noticeable with the dimensionless head loss of the 
elbow 

     Questions for further discussion: 

1. Which method is more accurate in measuring discharge? Explain. 

2. Explain why the rotameter must have a slightly diverging cross – section? 

 

    Conclusion: does the objectives of the experiment achieved? How? 




