Volume Flow Rate
Background:

Volume flow rate can be measured by dividing the total volume that has flowed by the amount of time it takes to flow.  The volume flow rate of a liquid depends on several factors such as if the liquid is flowing up hill or down hill and what size of hose is being used to pump the fluid.
Procedure:


1. You should have one empty container and one container filled with water, with a water pump that has one hose coming out of each side.  One of the hoses in the empty container and the other hose is in the full container.

2. One student will plug in the pump while another student immediately begins timing.

3. After the pump has removed the water supply and place it in the empty bucket, one student will turn off the pump while the other student will stop the stop watch.

4. Record the time it took in the data table.

5. Measure the water that was moved using the graduated cylinder by filling the graduated cylinder and than dumping the water back into the original water bucket.  Record the total volume of water moved.

6. Switch the water buckets which will cause the water to be pumped up hill instead of down hill and repeat the lab.

7. Remove the large hoses from the pump and replace with the small hoses.  

8. Repeat the experiment up hill and downhill and record your results.

Data Table



     

Time

Volume Moved         Volume Flow Rate = Volume / time
Down Hill Large Hose            _____
  
 _________

________________

Up Hill Large Hose

  _____
  
 _________

________________

Down Hill Small Hose
  _____
             _________

________________

Up Hill Small Hose

  _____
             _________

________________

Conclusions:

1.  Which had the larger Volume flow rate?  Why do you think this is true?

2.  If you were in charge of building a City water supply system, what would be the pros and cons to using larger or smaller pipes.  Name at least 2 pros and cons for large and at least 2 pros and cons for small.

3.  If you were in charge of building a City water supply system, what would be the pros and cons to using pipes that run up hill versus downhill and vice versa.  Name at least 2 pros and cons for each.

4.  Some people develop partial blockages of blood flow due to deposits of plaque on the inside walls of their arteries.  Suppose a blockage reduces the diameter of an artery by on-half but the speed of the blood flow does not change.  Does the blood volume flow rate decrease by one-half?  What could this cause?  Explain your answer.
5.  Some people develop partial blockages of blood flow due to deposits of plaque on the inside walls of their arteries.  Suppose you can choose if the blockage is in your brain or your leg.  Which do you think will get less blood flow and why?
