Betalingsanlæg som analogi til parallelkobling af resistorer
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http://hyperphysics.phy-astr.gsu.edu/hbase/electric/watcir3.html#c1


https://www.physicsclassroom.com/class/circuits/Lesson-1/Electric-Potential-Difference
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Rutsjebaneanalogimodel af batterier i serie og i parallel
Et element fungerer som mekanismen, der trækker vognen op ad bakken i starten af en rutsjebane. Resistorerne fungerer som friktionen fra skinner og luft, og den transporterede ladningsmængde fungerer som antallet af vogne på toget. Løftes en vogn til den dobbelte højde svarer til en serieforbindelse af batterier, hver person får tilført den dobbelte potentielle energi, men der transporteres ikke flere personer. To vogne, der i parallelle spor løftes op til den samme højde, fungerer som to elementer i parallel, hver person får ikke tilført mere energi, men der kan transporteres det dobbelte antal personer.
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hvorfor aftager strømmen ikke gennem en resistor
https://www.youtube.com/watch?v=YGCGH3Y79_Q

https://www.youtube.com/watch?v=19mpugfgdBc

https://www.youtube.com/watch?v=roIbMxiVH7U


Ohms lov er ikke en rigtig lov Physics Videos by Eugene Khutoryansky
https://www.youtube.com/watch?v=G3H5lKoWPpY

Serie og parallekobling Physics Videos by Eugene Khutoryansky
https://www.youtube.com/watch?v=m4jzgqZu-4s

batterier Physics Videos by Eugene Khutoryansky
https://www.youtube.com/watch?v=u4FpbaMW5sk

image5.png
Introduction

The voltage between two points is a short name for the electrical force that would drive an electric current between those points. In the case of static electric
fields, the voltage between two points is equal to the electrical potential difference between those points. In the more general case with electric and magnetic
fields that vary with time, the terms are no longer synonymous. Electric potential is the energy required to move a unit electric charge to a particular place in a
static electric field. The first is voltage, usually abbreviated "V" and measured in volts (also abbreviated "V".) Voltage, also sometimes called potential difference or
electromotive force (EMF), refers to the amount of potential energy the electrons have in an object or circuit. In some ways, you can think of this as the amount of
"push" the electrons are making to try to get towards a positive charge. The more energy the electrons have, the stronger the voltage.

The current means the rate of flow of electric charge. This flowing electric charge is typically carried by moving electrons, in a conductor such as wire; in an
electrolyte, it is instead carried by ions. The SI unit for measuring the rate of flow of electric charge is the ampere. Electric current is measured using an ammeter.
Current is usually abbreviated "I" ("C" is reserved for the principle of charge, the most fundamental building block of electricity.) Current is measured in amperes or
amps, abbreviation "A". Current refers to how much electricity is flowing--how many electrons are moving through a circuit in a unit of time.

The resistance of an object is a measure of its opposition to the passage of a steady electric current. An object of uniform cross section will have a resistance
proportional to its length and inversely proportional to its cross-sectional area, and proportional to the resistivity of the material. Discovered by Georg Ohm in 1827,
electrical resistance shares some conceptual parallels with the mechanical notion of friction. The SI unit of electrical resistance is the ohm (Q). Resistance refers to
how much the material that is conducting electricity opposes the flow of electrons. The higher the resistance, the harder it is for the electrons to push through.

The Waterfall Analogy

If we draw an analogy to a waterfall, the voltage would represent the height of the waterfall: the higher it is, the more potential energy the water has by virtue of
its distance from the bottom of the falls, and the more energy it will possess as it hits the bottom. Then current represents how much water was going over the
edge of the falls each second . Resistance refers to any obstacles that slows down the flow of water over the edge of the falls (e.g. rocks in the river before the
edge).
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Figure E6.7
A graph of potential versus position for the circuit shown in figure E6.4a.

The potential is decreasing as it gets closer to the
negative plate.
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The Tollbooth Analogy

The effect of adding resistors is quite different if added in parallel compared to adding them in series. Adding more resistors in series means
that there is more overall resistance; yet adding more resistors in parallel means that there is less overall resistance. The fact that one can
add more resistors in parallel and produce less resistance is quite bothersome to many. An analogy may help to clarify the reason behind this
initially bothersome truth.

The flow of charge through the wires of a circuit can be compared to the flow of cars along a tollway system in a very crowded metropolitan
area. The main sources of resistance on a tollway system are the tollbooths. Stopping cars and forcing them to pay a toll at a tollbooth not
only slows the cars down, but in a highly trafficked area, will also cause a bottleneck with a backup for miles. The rate at which cars flow past
a point on that tollway system is reduced significantly by the presence of a tollbooth. Clearly, tollbooths are the main resistor to car flow.

Now suppose that in an effort to increase the flow rate the Tollway Authority decides to add two more tollbooths at a particular toll station
where the bottleneck is troublesome to travelers. They consider two possible means of connecting their tollbooths - in series versus in
parallel. If adding the tollbooths (i.e., resistors) in series, they would add them in a manner that every car flowing along the highway would
have to stop at each tollbooth in consecutive fashion. With only one pathway through the tollbooths, each car would have to stop and pay a
toll at each booth. Instead of paying 60 cents one time at one booth, they would now have to pay 20 cents three times at each of the three
tollbooths. Quite obviously, adding tollbooths in series would have the overall effect of increasing the total amount of resistance and
decreasing the overall car flow rate (i.e., current).

The other means of adding the two additional tollbooths at this particular toll station would be to add the tollbooths in parallel fashion. Each
tollbooth could be placed in a separate branch. Cars flowing along the tollway would stop at only one of the three booths. There would be
three possible pathways for cars to flow through the toll station and each car would chose only one of the pathways. Quite obviously, adding
tollbooths in parallel would have the overall effect of decreasing the total amount of resistance and increasing the overall car flow rate (i.e.,
current) along the tollway. Just as is the case for adding more electrical resistors in parallel, adding more tollbooths in parallel branches
creates less overall resistance. By allowing for more pathways (i.e., branches) by which charge and cars can flow through the bottleneck
areas, the flow rate can be increased.
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Influencing the Flow Rate on a Tollway
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Voltage-Pressure Analogy

A battery is analogous to a pump in a water circuit. A pump takes in water at low pressure and
does work on it, ejecting it at high pressure. A battery takes in charge at low voltage, does
'work on it and ejects it at high voltage.
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Current-Flowrate Analogy

‘Volume )
flowrate in Electric current
liters/min, ﬂov\ll in .
em?/sec, coulombs/sec =

3 amperes.
m”/sec, etc.

Alarge pipe offers very A wire offers very little
little resistance to flow, as  resistance to charge flow
shown by Poiseuille's law.  according to Ohm's law.

Connecting a battery to an appliance through a wire is like using a large pipe for water flow.

Very little voltage drop occurs along the wire because of its small resistance. You can
operate most appliances at the end of an extension cord without noticeable effects on

performance.
Water analogy. to DC circuits|

Index

HyperPhysics***** Electricity and Magnetism R Nave

Go Back





