Electricity and “Fluid Flow”


GRCC Physics











When electrical current flows through most electrical devices, the devices become hot.  What does this tell you about “electrical fluid flow”?


In order to get a fluid such as water to flow between two tanks (as in the picture below) when there is lots of friction between them (as in a narrow pipe) what must be true of the water in the two tanks (on each side of the pipe)?
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Let’s review the role friction (in the form of viscosity) plays here.  Imagine that the pressure on the left-hand side of the drawing above is greater than the pressure on the right-hand side, and both pressures are held fixed.  


If the pipe connecting the two sides above was not narrow, and there were very little friction, what would the water in the pipe do?  


If fluid flow is dominated by friction, what does the water in the pipe do?  Does the flow rate continuously change or does it reach a steady state?  (Remember:  What happens to a rock that is dropped from a very tall building?  What happens to the force of friction on the rock as it falls?)


Now assume that fluid flow is dominated by friction.  If the difference in pressure between the two sides is doubled, what happens to the flow rate?  Express this result as a mathematical relationship.  (A proportionality statement is fine.  What we need here is the simplest form of Poiseuille’s equation, without reference to ()


Checking the units: liquid water flow.


What are the usual units for measuring a quantity of liquid?   (How does one usually specify a quantity of liquid?)


What (SI) units of fluid flow make sense for flow rate in pipes or in rivers?


Write down the mathematical relationship from part 4, and specify the units on each side of the relationship.


If you have two tanks (as on the last page) and one has a pressure (P  higher than the the other, how much work does it take to push a volume of water from the lower pressure tank into the higher pressure tank?


What is the definition of a Pascal?  Is there a way to write what “pressure” is in terms of the units from part a?  HINT:  see your answer to part d.


What is the equivalent of “potential” in a fluid?


Checking the units: electrical charge flow.


What are the usual units for measuring a quantity of electric charge?   


What (SI) units make sense for the flow rate of electric charge in wires?  (For that matter, what is the other name for “electric charge flow rate” ?)


Look at the mathematical relationship from part 4 (especially the way you rewrote it for part 5e) and make a guess about a mathematical relationship describing electric charge flow rate in wires.


What would the logical SI units be for the terms in the relationship above?


We need to extend an analogy for “pressure” in fluids to something similar in electrical current.  Which of the following would be 
