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Voltage drop formula series parallel circuit

Ken Dickson-Self With simple serial circuits, all components are connected end-to-end to form a single path for electrons to flow through the circuit: With simple parallel circuits, all components are connected between the same two sets of common electrical points, creating multiple pathways for electrons to flow from one end of the battery
to the other: With each of these two basic circuits , we have specific sets of rules that describe tensions, current and resistance relationships. Series circuits: Voltage drops add to equal total voltage. All components have the same current (equal). Resistances shall be added to equal total resistance. Parallel circuits: All components have
the same voltage (equal). Branch currents are added to the equal total current. Resistance decreases to equal total resistance. However, if the circuit components are serially connected in some parts and parallel to others, we will not be able to apply a single set of rules to each part of that circuit. Instead, we will need to identify which
parts of that circuit are series and which parts are parallel, then selectively apply serial and parallel rules, as necessary to determine what is happening. Take the following circuit, for example: This circuit is neither simple nor parallel simple series. Rather, it contains elements of both. The current comes out of the bottom of the battery,
splits to travel through R3 and R4, reunited, then splits again to travel through R1 and R2, then joins again to return to the top of the battery. There is more than one way for current to travel (not series), but there are more than two sets of common electrical points in the circuit (not parallel). Because the circuit is a combination of serial and
parallel, we can't apply the rules for voltage, current, and resistance over the table to start the analysis as we could when the circuits were in one way or another. For example, if the above circuit were simple series, we could only add up R1 through R4 to reach a total strength, resolve for total current, and then resolve for all voltage drops.
Also, if the above circuit were simple parallels, we could solve only for branch currents, add up branch currents to figure out the total current, and then calculate the total resistance from the total voltage and the total current. However, the solution of this circuit will be more complex. The table will still help us manage the different values for
the combined series-parallel circuits, but we will also have to be careful where we apply the different rules for series and parallels. Ohm's Law, of course, still works the same for determining values in a vertical column in the table. If we are able to identify which parts of the circuit are series and which parts are parallel, we can in stages,
approaching each side at a time, using the appropriate rules to determine the relationships of tension, current and resistance. The rest of this chapter will be dedicated to showing you the techniques to make Parallel resistance circuit analysis process Series The purpose of parallel resistance circuit analysis is to be able to determine all
voltage failures, currents and power dissipations in a circuit. The overall strategy for achieving this goal is as follows: Step 1: Evaluate which resistors in a circuit are connected together in simple or simple parallel series. Step 2: Draw the circuit again, replacing each of those combinations of series or parallel resistance identified in step 1
with a single resistor of equivalent value. If you use a table to manage variables, make a new table column for each strength equivalent. Step 3: Repeat steps 1 and 2 until the entire circuit is reduced to an equivalent resistor. Step 4: Calculate the total current in the total voltage and total strength (I=E/R). Step 5: Taking the total voltage
and total current values, return to the last step of the circuit reduction process and enter these values, if necessary. Step 6: From the known resistors and the total voltage/total current values in step 5, use Ohm's Law to calculate unknown values (voltage or current) (E=IR or I=E/R). Step 7: Repeat steps 5 and 6 until all voltage and current
values are known in the original routing configuration. Essentially, you will continue step by step from the simplified version of the circuit back in its original, complex form, connecting in voltage and current values, if any, until all voltage and current values are known. Step 8: Calculate power dissipations from known voltage, current and/or
resistance values. This may sound like an intimidating process, but its much easier to understand by example than by description. In the above example circuit, R1 and R2 are connected in a simple parallel arrangement, just like R3 and R4. Once identified, these sections must be converted to equivalent single resistors and the re-drawn
circuit: Double slash symbols (/) are parallel to show that equivalent resistance values have been calculated using formula 1/(1/R). The 71,429 Ω resistor at the top of the circuit is the equivalent of R1 and R2 in parallel with each other. The 127.27 Ω at the bottom is the equivalent of R3 and R4 in parallel with each other. Our table can be
expanded to include these resistor equivalents in their own columns: It should be obvious now that the circuit has been reduced to a simple series configuration with only two (equivalent) resistors. The last step in the discount is to add these two resistors to come up with a total circuit resistance. When we add these two equivalent
resistors, we have a resistance of 198.70 Ω. Now, we can re-draw the circuit as a single equivalent resistance and add the total resistance figure the rightmost column of our table. Note that the Total column has been relabeled (R1/R2—R3/R4) to indicate how it relates electrically to the other figure columns. The symbol — is used here to
represent the series, so is the symbol / / parallel. Now, the total circuit current can be determined by applying ohm's Law (I=E/R) to the Total column in the table: Back to our equivalent circuit drawing, our total current value of 120.78 milliamps is presented as the only current here: Now we begin to work backwards in the progression of the
circuit's re-drawings to the original configuration. The next step is to go to the circuit where they are in series R1/R2 and R3/R4: Since R1/R2 and R3/R4 are in series with each other, the current through these two sets of equivalent resistors must be the same. In addition, the current through them must be the same as the total current, so
that we can fill in our table with the corresponding current values, simply copying the current figure from the Total column in columns R1/R2 and R3/R4: Now, knowing the current through the equivalent resistors R1/R2 and R3/R4, we can apply ohm's Law (E=IR) to the two straight vertical columns to find voltage drops over them: Because
we know that R1/R2 and R3/R4 are parallel resistance equivalents and we know that the voltage drops in the parallel circuits are the same, we can transfer those voltage drops into the corresponding columns on the table for those individual resistors. In other words, we take another step back in our drawing sequence to the original
configuration and complete the table accordingly: Finally, the original section of the table (columns R1 through R4) is completed with enough values to finish. By applying Ohm's Law to the remaining vertical columns (I=E/R), we can determine currents through R1, R2, R3, and R4individual: Placing voltage and current values in charts After
we have found all the voltage and current values for this circuit, we can display these values in the schematic diagram as such: As a final check of our work, we can see if the calculated current values add up as we should in total. Since R1 and R2 are in parallel, their combined currents should be added up to the total of 120.78 mA. Also,
since R3 and R4 are in parallel, their combined currents should also be added to the total of 120.78 mA. You can check for yourself to check if these figures don't add up was expected. This chapter is an adaptation of the lessons in electrical circuits by Tony R. Kuphaldt (on allaboutcircuits.com), and is used under a science design
license. On this page, we will outline the three principles that you should understand with regard to parallel circuits: Voltage: Voltage is equal between all components in a parallel circuit. Current: The total current of the circuit is equal to the sum of the individual branch currents. Resistance: Individual resistances equal a lower total
resistance rather than added to total. Let's take a look at some examples of parallel circuits that principles. We will start with a parallel circuit consisting of three resistors and a single battery: Tension in parallel circuits The first principle of understanding about parallel circuits is that the voltage is equal all components in the circuit. This is
because there are only two sets of common electrical points in a parallel circuit, and the voltage measured between sets of common points must always be the same at a time. Therefore, in the circuit above, the voltage along R1 is equal to the voltage along R2, which is equal to the voltage along The R3, which is equal to the voltage on
the battery. This voltage equality can be represented in another table for our starting values: Ohm's Law Applications for Simple Parallel Circuits As with serial circuits, the same warning applies to Ohm's Law: voltage, current and resistance values must be in the same context for calculations to work correctly. However, in the example
circuit above, we can immediately apply Ohm's Law to each resistor to find its current, because we know the voltage over each resistor (9 volts) and the strength of each resistor: At this point, we still do not know what total current or total resistance for this parallel circuit is, so we cannot apply the Ohm Law to the right (Total) column.
However, if we think carefully about what is happening, it should become apparent that the total current must be equal to the sum of all the individual resistance (branch) currents: As the total current comes out positively (+) terminal battery at point 1 and travels through the circuit, part of the flow divides to point 2 to pass through R1, some
still splits to point 3 to pass through R2 , and the rest goes through R3. As a river branched into several smaller streams, the combined flow of all streams must be equal to the flow of the entire river. The same is common if the currents through R1, R2, and R3 join to flow back to the negative battery terminal (-) towards point 8: the current
flow from point 7 to point 8 must be equal to the sum of (branch) currents through R1, R2, and R3. This is the second principle of parallel circuits: the total current of the circuit is equal to the sum of individual branch currents. Using this principle, we can fill out the IT spot on our table with the sum of IR1, IR2, and IR3: to calculate the total
resistance in parallel circuits Finally, applying Ohm's Law to the right (Total) column, we can calculate the total strength of the circuit: Equation for resistance in parallel circuits Please note something very important here. The total strength of the circuit is only 625 Ω: less than any of the individual resistors. In the series circuit, where the
total resistance was the sum of the individual resistors, the total was bound to be higher than any of the individual resistors. Here in the parallel circuit, however, the opposite is true: we say that individual resistors diminish rather than add to do totally. This principle complements our triad of rules for parallel circuits, as it has been found
that serial circuits have three rules for voltage, current and resistance. Resistance. the relationship between total resistance and individual resistance in a parallel circuit looks like this: the parallel circuit numbering schemes for SPICE change The same basic form of the equation works for any number of resistors connected together in
parallel, you only need to add as many 1/R terms as possible on the fraction denominator, as necessary to match all parallel resistances in the circuit. As with the series circuit, we can use computer analysis to verify our calculations. First, of course, we have to describe our computer example circuit in terms it can understand. I'll start by
re-drawing the circuit: Once again, we will find that the original numbering scheme used to identify the points in the circuit will need to be modified for the benefit of SPICE. In SPICE, all electrically common points must have identical node numbers. This is how SPICE knows what's connected to what and. In a simple parallel circuit, all
points are electrically common in one of two sets of points. For our example circuit, the thread that connects the tops of all components will have a node number and the thread that connects the bottom of the components will have the other. By staying true to the convention to include zero as a node number, I choose the numbers 0 and 1:
An example like this makes the reasoning of node numbers in SPICE clear enough to understand. Having all the components share common sets of numbers, the computer knows they are all connected in parallel with each other. To display branch currents in SPICE, we need to insert zero voltage sources in line (in series) with each
resistor, and then refer to our current measurements at these sources. For whatever reason, the creators of the SPICE program did so that the current could only be calculated by a source of voltage. This is a somewhat annoying application of the SPICE simulation program. With each of these mannequin voltage sources added, some
new node numbers must be created to connect them to their respective branch resistors: to check the results of the computer analysis the manikin voltage sources are all set to 0 volts so as not to have any impact on the operation of the circuit. The routing description file, or netlist, looks like this: Parallel circuit v1 1 0 r1 2 0 10k r2 3 0 2k
r3 4 0 1k vr1 1 2 dc 0 vr2 1 3 dc 0 vr3 1 4 dc 0 .dc v 1 9 9 1 .print dc v (2.0) v(3.0) v(4.0) .print dc i(vr1) i(vr2) i(vr3) .end Running computer analysis, we will get these results (I have a printed with descriptive labels: v1 v(2) v(3) v(4) 9,000E+00 9,000E+00 9,000E+00 9,000E+00 battery R1 voltage R2 voltage R3 voltage v1 i (vr 1) i(vr2)
i(vr3) 9,000E+00 9,000E-04 4,500E-03 9,000E-03 battery R1 current R2 current R3 current voltage These values do not really fit calculated by Ohm's Law earlier : 0.9 mA for IR1, 4.5 mA for IR2 and 9 mA for IR3. Being connected in parallel, of course, all resistors have the same voltage decreased over them (9 volts, just like the battery).
Three rules of Circuits In summary, a parallel circuit is defined as one in which all components are connected between the same set of electrically common points. Another way to say this is that all components are connected between each other's terminals. From this definition, three rules of parallel circuits follow: All components have the
same voltage. Resistance decreases to a lower total resistance. Branch currents are added to a higher total current. As with serial circuits, all these rules find the root in the definition of a parallel circuit. If you fully understand this definition, then the rules are nothing but footnotes to the definition. REVIEW: Components in a parallel circuit
have the same voltage: ETotal = E1 = E2 = . . En Total resistance in a parallel circuit is less than any of the individual resistors: RTotal = 1 / (1/R1 + 1/R2+ . . . 1/Rn) The total current in a parallel circuit is equal to the sum of individual branch currents: ITotal = I1 + I2 + . . . In. RELATED WORK FOI: WORK FOI:
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