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Bogna SzykSteven WoodingSteven Wooding is a physicist by training with a degree from the University of Surrey specializing in nuclear physics. He loves data analysis and computer programming. He has worked on exciting projects such as environmentally aware radar, using genetic algorithms to tune radar, and building the UK vaccine queue
calculator. Steve is now the Editorial Quality Assurance Coordinator here at Omni Calculator, making sure every calculator meets the standards our users expect. In his spare time, he enjoys cycling, photography, wildlife watching, and long walks. See full profileCheck our editorial policy25 people find this calculator helpfulThis voltage drop
calculator is a simple tool that helps you determine what voltage is lost when the electric current moves through a wire and calculate the voltage output at the end of the cable. Alternatively, you can use it as a wire size calculator to decide which wire diameter will ensure that your voltage drop doesn't exceed acceptable levels. If you still wonder how
to calculate the voltage drop, look no further - simply keep reading to find out! This article will provide you with a voltage drop formula and a clear example of its application. Make sure to check out the Ohm's law calculator, too!By definition, the voltage drop is the reduction in the voltage, occurring when the electric current moves through passive
elements of the circuit. Let's consider a wire that connects a house to the local electricity supplier. At ideal conditions, electrical current flows unobstructed along the wire until it reaches the home. There, it is used to power up multiple devices. In reality, though, the current is obstructed by some kind of opposing pressure before it reaches the
voltage regulating transformers. It means that some part of the voltage is lost when the current has to overcome this resistance. This loss is called voltage drop. The voltage regulation calculator can help you dig deeper into the topic of maintaining constant voltage output. Give it a try! If you have trouble with understanding it, you can imagine a
person running along a straight path. If the path is clear, without any obstacles, and appropriate pavement, the person will move fast and steady. On the other hand, if the road is difficult to run along, and stones are blocking the way, it is more likely that the person will lose a lot of her energy just trying to overcome all obstacles.In general, the
voltage drop occurs when the current has to travel along a wire. In such a system, both components - the current and the wire - influence the voltage drop. In particular, it is possible to distinguish the following factors: Wire material. The application of better conductors will result in a lower voltage drop. For example, copper is a much better
conductor than carbon steel; if you analyze the same current flowing through two identical wires, one made of copper and one made of steel, you will discover that the voltage drop is higher in the steel one. Wire size. The cross-sectional area of the wire has a large influence on the voltage drop. The thinner the wire, the higher the voltage drop will be.
Wire length. Intuitively, a longer wire means a longer way for the current to travel, hence higher voltage losses. You should always try to minimize the length of a wire. Load current. The higher the current, the higher the voltage drop. You should also double-check whether your wires or components, such as LEDs, can withstand a large current. The
formula for voltage drop depends on the type of current. V=2ILRAn\quad V = 2 \frac{I L R} {A n}V=2AnILRV=3ILRAn\quad V = \sqrt 3 \frac{I L R}{A n}V=3AnILRwhere: VVV - Voltage drop, measured in volts [V]; III - Load current, measured in amperes [A]; LLL - One-way length of the wire, measured in meters [m]; RRR - Resistivity of the wire,
measured in ohm-meters [Qm]; AAA - Cross-sectional area of the wire, measured in square millimeters [mm?]; and nnn - Number of conductors in parallel. In case you need it, you can calculate their resistance with the parallel resistor calculator. Begin with choosing your wire. Decide on its size, material, and length. Let's assume that you chose a
copper 8 AWG wire that is 300 feet long. Decide on the current - the magnitude and phases. Let's say you chose a 1.2 A, DC current. Choose the initial voltage - for example, 220 V. Input all of the values to the formula above the find the voltage drop - remember about the proper units! You can also input all of these values directly to our voltage drop
calculator to receive the result of a drop equal to 0.451 V. You can also calculate the voltage drop as a percentage. All you have to do is divide the voltage drop by the initial voltage: 0.451 V/ 220 V=0.205%0.451 \ \mathrm V /\ 220 \ \mathrm V = 0.205 \%0.451 V/ 220 V=0.205%. The voltage at the output is equal to the voltage drop subtracted from
the initial voltage: 220 V—0.451 V=219.55 V220 \ \mathrm V - 0.451 \ \mathrm V = 219.55 \ \mathrm V220 V-0.451 V=219.55 V. As a rule, the voltage drop should never exceed 3% of the initial voltage. A higher reduction may result in flickering of lights and overheating of devices (they will need to work harder than usual to produce the same effect).
If you are interested in electricity, make sure to take a look at our series resistor calculator as well!SelectCopperAluminumGoldSilverCarbon steelElectrical steelSelect0000 (4/0)000 (3/0)00 (2/0)0 (1/0)12345678910111213141516171819202122232425CustomVoltage drop as a percentageCheck out 42 similar electromagnetism calculators
Acceleration of a particle in an electric field A wire is a single conductor(a material most ordinarily copper or aluminum) while the cable is at least two protected wires enveloped by one coat. Different conductors that have no protection around would be named a single conductor. Why Do We Use A Cable? Electrical cables are utilized to interface at
least two gadgets, empowering the exchange of electrical signals or power from one device to the next. Cables are used for a broad scope of purposes, and Cables are utilized broadly in electronic gadgets for power and sign circuits. What Is A 3 Core Cable? Three core and earth cables have three conductors, which are shading coded, dark dim, and
darker just as the earth. One of the first applications for this cable is when two-way lighting is required. It gives the extra conductor between two switches working a similar light fitting. Exorbitant dropping is because of expanded obstruction in a circuit, commonly brought about by a developed burden, or vitality used to electric power lights, as new
associations, segments, or high-opposition conductors. Which Wire Is Used In Earthing? Generally Galvanized Iron or copper is utilized for it. Any exceptionally conductive material can be used for earthing. The primary role of earthing is to decrease the danger of genuine electric stun from flow spilling into uninsulated metal pieces of an apparatus,
power device, or other electrical gadgets. What number of Cores Are There In A Cable? The cable has three cores, a live core, a nonpartisan core, and the earth core. The live and unbiased cores are protected and convey the current to and from the outlet attachment. Choosing the right wire size is crucial for the safety and efficiency of any electrical
system. A wire size calculator simplifies this process by determining the correct wire gauge for specific electrical loads, voltages, and distances. Electrical wiring that is too small for a given current can overheat, leading to potential hazards like fires or system failures. This calculator factors in various parameters, such as current, voltage, wire
length, and allowable voltage drop, to recommend the best wire size. Whether you're an electrician, engineer, or DIY enthusiast, this tool ensures your project complies with safety standards. Page 2 Whether you're a beginner or an experienced lifter, knowing your one-rep max (1RM), the maximum amount of weight you can lift for a single repetition,
is key to tracking progress and setting training goals. A strength calculator helps you estimate this number safely, without needing to max out in the gym every time. This article will walk you through what a strength calculator does, how to use it, the formulas behind it, and how to apply the results to optimize your workouts. This site offers many
simple-to-use calculators and wire ampacity charts to aide you in properly sizing wire and conduit in compliance with the NEC. Visit the Calculators and Tables pages for a complete list of resources. Search Amazon for your Electrical products such as wire, tools, extension cords, and accessories. Wire Size Calculator Enter the information below to
calculate the appropriate wire size. Conductor Sizing The National Electrical Code provides requirements for sizing electrical wire to prevent overheating, fire and other dangerous conditions. Properly sizing wire for many different applications can become complex and overwhelming. Amperage is the measure of electrical current flowing through a
circuit. The ampacity rating of a wire determines the amperage that a wire can safely handle. In order to properly size a wire for your application, the ampacity ratings for a wire must be understood. However, many different external factors such as ambient temperature and conductor insulation play a part in determining the ampacity of a wire. Wire
ampacity is calculated in such a way as to not exceed a certain temperature rise at a particular electrical load. The heating of a conductor can be directly attributed from its I2R losses in the circuit. The length of a conductor is directly proportional to its resistance. However, the cross-sectional area of a conductor can also be changed to alter the
conductor's resistance. By increasing the cross-section of the conductor (or increasing the size of the wire), the resistance decreases, and the allowable ampacity increases. Good judgement should be used when sizing conductors because large conductors can become costly and difficult to install, while small conductors can cause potential danger.
Use the calculator above to size wire for basic applications, or view some of the wire ampacity charts for wire ampacity values. Voltage Drop Voltage drop can become an issue for engineers and electricians when sizing wire for long conductor runs. Voltage drop in a circuit can occur by using a wire gauge that is too small, or the length of the
condcutor is too long. For long conductor runs where voltage drop may be an issue, use the Voltage Drop Calculator to determine voltage drop and the Circuit Distance Calculator to determine maximum circuit length. Electric Motors There are many different types of electric motors ranging from single-phase to three-phase AC motors, low and high
voltage DC motors, synchronous and asynchronous motors. When designing a feeder or branch circuit with one or more electric motors, there are several important things to account for. The inrush current of a motor can sometimes reach up to 7 times the full load amps of the motor. The motor wire size should be designed to handle this in rush
current, as well as handle a continuous full-load current of the motor. There are also motor winding protection and thermal considerations to design for when designing motor feeder and branch circuits. View the Motor Wire Size Calculator or the Motor Wire Size Chart for information on sizing wire and circuit protection devices for motors. This site
has many wire size calculators and wire size charts to aide you in properly sizing wire according to code. Visit the Terms of Use and Privacy Policy for this site. Your feedback is greatly appreciated. Let us know how we can improve. Link Navigation Proper wire sizing is crucial for electrical safety and efficiency. Using the correct wire size ensures
safe operation, minimizes power loss, and complies with electrical codes. The required ampacity is typically 125% of the continuous load current. For motors, use 125% of the full-load current rating. Always round up to the next standard wire size. What's the difference between copper and aluminum wire? Copper has better conductivity and requires
smaller wire sizes for the same current. Aluminum is lighter and less expensive but requires larger sizes. Aluminum connections need special consideration due to thermal expansion. How does temperature affect wire sizing? Higher temperature ratings allow higher current carrying capacity. However, terminal ratings often limit the usable ampacity.
Most installations use 75°C ratings for safety. Should I account for future expansion? It's good practice to size wires with some capacity for future load growth. Consider using the next larger size when the calculation is close to a standard size. What is voltage drop and why is it important? Voltage drop is the reduction in voltage that occurs as current
flows through a wire. Excessive voltage drop can cause equipment malfunction, reduced efficiency, and increased power consumption. The NEC recommends keeping voltage drop under 3% for branch circuits and 5% for combined feeder and branch circuits. How do I calculate conduit fill? Conduit fill is based on the total cross-sectional area of all
wires compared to the conduit's internal area. The NEC limits conduit fill to 40% for three or more conductors. Use conduit fill calculators or tables to ensure compliance. What are THHN, THWN, and other wire insulation types? These designations indicate the wire's insulation properties: - THHN: Thermoplastic High Heat-resistant Nylon-coated -
THWN: Thermoplastic Heat and Water-resistant Nylon-coated - XHHW: Cross-linked High Heat-resistant Water-resistant Choose the appropriate type based on installation environment and local codes. When should I use stranded vs. solid wire? Use stranded wire for flexible applications and sizes larger than 10 AWG. Solid wire is typically used for
smaller sizes (14-10 AWG) in residential wiring where flexibility is less important. Stranded wire is better for applications with vibration or movement. How do I handle parallel conductors? Parallel conductors must be the same length, material, and size. They're typically used for high current applications where single conductors would be too large to
handle. Each conductor must be sized to carry its share of the total current. What's the difference between wire size and circuit breaker size? Circuit breaker size must match or be smaller than the wire's ampacity rating. For example, 14 AWG copper wire is rated for 15A, so it must use a 15A or smaller breaker. Never use a larger breaker than the
wire's rating. How do I account for ambient temperature? Wire ampacity must be derated for high ambient temperatures. Use temperature correction factors from the NEC when ambient temperature exceeds 30°C (86°F). For example, at 40°C (104°F), multiply the base ampacity by 0.82. What about wire sizing for motors? Motor circuits require
special consideration due to starting current. Size the wire for 125% of the motor's full-load current rating. The circuit breaker or fuse may be sized up to 250% of full-load current for motor starting. How do I size ground wires? Equipment grounding conductors are sized based on the circuit's overcurrent protection. For example, a 15A circuit
requires a 14 AWG ground, while a 20A circuit needs a 12 AWG ground. Refer to NEC Table 250.122 for specific requirements. What about voltage drop in DC circuits? DC circuits use a similar voltage drop calculation but only consider one-way distance since current flows in a single direction. The formula is modified to remove the factor of 2 used in
AC calculations. How do environmental factors affect wire sizing? Consider these environmental factors when sizing wires: - Ambient temperature - Exposure to sunlight - Wet locations - Underground installation - Proximity to other current-carrying conductors Each factor may require derating or special wire types. Property Value Cross-sectional
Area: - Wire Diameter: - Recommended Wire Gauge: - The Wire Size Calculator is an essential tool to determine the correct gauge of electrical wire for various electrical installations. Proper wire sizing minimizes energy loss, ensures safety, and prevents overheating or damage to electrical equipment. The calculator considers critical parameters such
as current, voltage drop, conductor material, cable length, and operating temperature. Mathematical Formula The wire cross-sectional area (\(A\)) is calculated based on the type of electrical system: For DC and Single-Phase AC Systems: The formula is given by: \[A = \frac{2 \cdot \rho \cdot I \cdot L} {V_d}\] Where: \(A\): Wire cross-sectional area (\
(\text{m3}~2\)) \(\rho\): Resistivity of the conductor (\(\Omega \cdot \text{m}\)) \(I\): Current (\(\text{A}\)) \(L\): One-way cable length (\(\text{m3}\)) \(V_d\): Allowable voltage drop (\(\text{V}\)) For Three-Phase AC Systems: The formula for three-phase systems includes the \(\sqrt{3}\) factor to account for phase relationships: \[A = \frac{\sqrt{3} \cdot
\rho \cdot I \cdot L} {V_d}\] The variables are the same as those for DC systems, with the inclusion of the \(\sqrt{3}\) factor for three-phase systems. Wire Diameter Calculation: Once the wire cross-sectional area is calculated, the wire diameter (\(D\)) can be determined using the formula: \[D = 2 \cdot \sqrt{\frac{A} {\pi} }\] Key Principles Ohm’s Law:
Describes the relationship between voltage, current, and resistance: \(V = IR\). Voltage Drop: Refers to the reduction in voltage along the length of the wire due to resistance. Conductor Material: Copper and aluminum are commonly used, with copper having lower resistivity than aluminum. Temperature Effects: Wire resistivity increases with
temperature, which is accounted for in the calculations. Safety Standards: Voltage drop should generally not exceed 3-5% to ensure efficiency and safety. Example Calculations Example 1: DC Circuit Input: Voltage: 120 V Current: 25 A Distance: 100 m Material: Copper Voltage Drop: 3% Temperature: 50°C Calculation: Resistivity of copper (\(\rho\))
adjusted for temperature: \[\rho {\text{adjusted}} = 1.68 \times 10"~ {-8} \cdot (1 + 0.00393 \cdot (50 - 20)) = 1.88 \times 10" {-8} \, \Omega \cdot \text{m}\] Allowable voltage drop: \[V_d = 120 \cdot 0.03 = 3.6\, \text{V}\] Wire cross-sectional area: \[A = \frac{2 \cdot 1.88 \times 10" {-8} \cdot 25 \cdot 100} {3.6} = 2.61 \times 10~ {-5} \,
\text{m} "2 = 26.08 \, \text{mm} ~2\] Wire diameter: \[D = 2 \cdot \sqrt{\frac{26.08} {\pi}} \approx 5.77 \, \text{mm}\] Output: Required Wire Cross-sectional Area: 26.08 mm? Wire Diameter: 5.77 mm Recommended Wire Gauge: 3 AWG Example 2: Three-Phase AC Circuit Input: Voltage: 415 V Current: 50 A Distance: 150 m Material: Aluminum
Voltage Drop: 5% Temperature: 60°C Calculation: Resistivity of aluminum (\(\rho\)) adjusted for temperature: \[\rho {\text{adjusted}} = 2.82 \times 10" {-8} \cdot (1 + 0.00403 \cdot (60 - 20)) = 3.27 \times 10" {-8} \, \Omega \cdot \text{m}\] Allowable voltage drop: \[V_d = 415 \cdot 0.05 = 20.75\, \text{V}\] Wire cross-sectional area for three-
phase system (\(\sqrt{3}\) factor applied): \[A = \frac{\sqrt{3} \cdot 3.27 \times 10" {-8} \cdot 50 \cdot 150} {20.75} = 2.5 \times 10~ {-5} \, \text{m} "2 = 20.5\, \text{mm} ~2\] Wire diameter: \[D = 2 \cdot \sqrt{\frac{20.5} {\pi} } \approx 5.11 \, \text{mm}\] Output: Required Wire Cross-sectional Area: 20.5 mm? Wire Diameter: 5.11 mm
Recommended Wire Gauge: 4 AWG Steven WoodingSteven Wooding is a physicist by training with a degree from the University of Surrey specializing in nuclear physics. He loves data analysis and computer programming. He has worked on exciting projects such as environmentally aware radar, using genetic algorithms to tune radar, and building the
UK vaccine queue calculator. Steve is now the Editorial Quality Assurance Coordinator here at Omni Calculator, making sure every calculator meets the standards our users expect. In his spare time, he enjoys cycling, photography, wildlife watching, and long walks. See full profileCheck our editorial policyDominik Czernia, PhDPhD, Institute of
Nuclear Physics PANDominik Czernia, PhD, is a physicist at the Institute of Nuclear Physics in Krakéw, specializing in condensed matter physics with a focus on molecular magnetism. He has led several national research projects, pioneering innovative approaches to novel materials for high technology. Passionate about making science accessible,
Dominik has created various calculators, mostly in physics and math categories. In his free time, he enjoys family walks, city explorations, mountain hiking, and traveling everywhere by bike. See full profileCheck our editorial policy and Jack Bowater306 people find this calculator helpfulThe wire size calculator will help you select the correct gauge of
electrical wire for your next electrical project, such as installing a pump in your garden pond, wiring up your tiny house, or getting power to your shed. This wire size calculator is very versatile as it also contains the functionality of a: DC wire size calculator; AC wire size calculator; 12V wire size calculator; Low-voltage lighting wire size calculator;
and Much more! You can even use it instead of a difficult-to-use wire size chart.The size of an electrical wire means the cross-sectional area it has (and in turn its diameter). The larger the area, the more current the wire can transmit with lower resistance. It is pretty similar to water flowing in a pipe. Using a larger pipe allows more water to flow at a
lower pressure. Let's derive the equation for the cross-sectional area of a wire carrying an electrical current from Ohm's law and Pouillet's law:V=IR(Ohm’s law)\tag{Ohm's law} V = IRV=IR(Ohm’s law)R=pLA(Pouillet’s law)\tag{Pouillet's law} R = \varrho \frac{L} {A}R=pAL(Pouillet’s law)where: VVV — Voltage drop calculated between the source
and the farthest end of the wire, measured in volts; III — Maximum current running through the wire, measured in amps; RRR — Resistance of the wire, measured in ohms. We learned how to calculate it at the wire resistance calculator; p\varrhop — Resistivity of the conductor material, measured in ohm meters; LLL — Length of the wire (one-way),
measured in meters; and AAA — Cross-sectional area of the wire, measured in square meters. After combining and rearranging these two equations, the cross-sectional area is given by the equation:A=Ip2LVA = \frac{I \varrho 2 L}{V}A=VIp2LSince square meters are not a sensible unit for electrical wires, the result is usually in mm? (if using the
metric system). This conversion can be achieved by multiplying the result of the equation above by 1,000,000. It is common for wire sizes to be given in AWG (American Wire Gauge) units in the US. For more information about the relationship between cross-sectional area and AWG, please refer to our wire gauge calculator. The calculator will give
you the next AWG size up, as it is always better to have a thicker wire to be safe, if possible. Calculating wire sizes for three-phase AC For a three-phase AC electrical, three cables are used instead of one. The calculator is designed to accept the total line voltage and current of the combined three cables. The equation for the area of a single wire is
modified to:A=3IpLVA = \frac{\sqrt 3 I \varrho L} {V}A=V3IpLThe factor of 3\sqrt 33 is needed to convert between the system's phase current and line current. The factor of 2 disappears, as there is no return cable in a three-phase system.The resistivity of a conductor depends on its temperature, so the environment you will be installing your wire in
will affect the wire size. When specifying a temperature, try to think of the maximum temperature the wire is likely to operate in, to be on the safe side. The resistivity is given at a reference temperature, denoted by pl\varrho 1p1. Each material has a temperature coefficient, a\alphaa, associated with it that specifies how much more the resistivity
increases by per degree of temperature. We can use the following formula to calculate the resistivity of a substance at any temperature:p2=p1(1+a (t2—t1))\varrtho 2 = \varrho 1 (1 + \alpha\, (t 2 -t 1))p2=pl(1+a(t2—tl))where: t1t 1t1 — Reference temperature corresponding to the resistivity pl\varrho 1p1 at that temperature; and t2t 2t2 —
Target temperature at which you want to find the resistivity p2\varrho 2p2. Let's look at an example. Copper has a resistivity at 20 °C of 1.68x10—8 Q-m1.68 \times 10" {-8} \ \Omega \cdot \text{m}1.68x10—8 Q-m and a temperature coefficient a\alphaa equal to 0.004040.004040.00404. What would be the resistivity of copper at 50 °C?
p2=1.68x10—-8(1+0.00404(50-20))=1.88x10—8 Q-m\scriptsize \begin{align*} \varrho 2 &= 1.68 \times 10~ {-8} (1 + 0.00404(50 - 20)) \\ &= 1.88 \times 10" {-8} \ \Omega \cdot \text{m} \end{align*}p2=1.68%x10—-8(1+0.00404(50-20))=1.88x10—8 Q-mYou can set the temperature at which the calculator performs the calculation within the
calculator, and the above analysis is done for you.Here is a step-by-step guide on how to use the wire size calculator: Select which electrical system you will be using. Either DC/AC Single-phase or AC Three-phase. That means the calculator can be a simple DC wire size calculator, all the way up to an AC three-phase tool. Enter a value for the source
voltage, e.g., 12 V. Input what percentage voltage drop is allowable. The smaller, the better, but the limit is 5% to keep devices working properly. Select the wire conductor material, either copper or aluminum. Input a value for the current of the system. This figure should be the peak current so that the cable can be sized for the worst case. Enter the
one-way distance of the cable run from its source to the farthest point. Change the temperature, if necessary. The value should be the maximum operating temperature that is expected for the wire. You will then see results for the cross-sectional area, wire gauge in AWG, and the diameter of the cable. Much easier to use than a wire size chart! The
unit of area circular mil (cmil) is equal to the area of a circle with a diameter of one mil, which is a thousandth of an inch (0.0254 mm). That's about 5.067 x 10-4 mm?2. It then follows that the unit kilo circular mil (kcmil) equals 1000 times a cmil.Let's say that we are using an AC single-phase system operating at 120 V; a 3% allowable voltage drop; a
copper conductor; 25 A peak current; a one-way cable run of 100 m (328 ft); and 50 °C max operating temperature. Using the result for the resistivity for copper at 50 °C above, let's go ahead and enter the values into the equation for wire

size:A=Ip2LV=25x1.88x10-8x%(2%100)0.03x120=2.61x10-5 m2x1000000=26.1 mm2=51.6 kcmil=3 AWG\begin{align*} A &= \frac{I \varrho 2 L} {V} \\\\ &= \frac{25 \times 1.88 \times 10" {-8} \times (2 \times 100)}{0.03 \times 120} \\ \\ &= 2.61 \times 10~ {-5} \ \text{m} "2 \times 1000000 \\ \\ &= 26.1 \ \text{mm} ~2 \\ \\ &= 51.6\
\text{kcmil} \\ \\ &= 3\ \text{AWG} \end{align*}A=VIp2L.=0.03x12025x1.88x10-8%(2%x100)=2.61x10-5 m2x1000000=26.1 mm2=51.6 kcmil=3 AWGIt's pretty straightforward, but using our super-duper wire size calculator is so much faster. If you need to find the recommended size of your electrical boxes, you can check our box fill calculator
for that.These results are only a guide for informational purposes only. Always consult a qualified electrician before proceeding with any electrical installation.FAQsPerform the following calculation to get the cross-sectional area that's required for the wire: Multiply the resistivity (Qem) of the conductor material by the peak motor current (A), the
number 1.25, and the total length of the cable (m). Divide the result by the voltage drop from the power source to the motor. Multiply by 1,000,000 to get the result in mm2. To calculate the wire size for a 3 phase electrical system, multiple the result for a single-phase supply by v3/2.Here's how you calculate AWG (American Wire Gauge) from the
diameter of a wire: Find the ratio (R) of the wire diameter to either 0.005 inches or 0.127 mm. Use the equation n = -39 x log92(R) + 36 to find the AWG number. The wire size is proportional to the length of the cable distance. So, if you double the distance, the cross-sectional area of the wire needs to be doubled.Allowable voltage drop (V)Wire cross-
sectional area (A)Check out 57 similar electronics and circuits calculators Category: Electronic TutorialBy HenrySeptember 28, 2024Leave a comment Related Posts Calculate the minimum size of a wire or conductor needed for a circuit, or calculate the dimensions of the wire, including the diameter, cross-sectional area, and resistance given its
gauge. Learn how we calculated this below Add this calculator to your site Cite As: Sexton, J. (n.d.). Wire Size Calculator. Inch Calculator. Retrieved May 22, 2025, from A wire gauge is a standard unit for measuring the diameter of the wire, and American Wire Gauge (AWG) is the standard used in North America for conductors in electrical systems.
Depending on the application, it is essential to use conductors of the proper size for safe and reliable power delivery and to reduce the amount of voltage drop in the system. An oversized conductor could be a waste of money, and an undersized conductor might not be able to handle the required current flows, which is why choosing the correct wire
size is so important. Minimum Wire Size Formula for Single-Phase Circuits Use the following formula to calculate the minimum wire size for a DC or single-phase AC circuit:[1] A(m?) = 2 X p(Q-m) X L(m) X I(A)V(V) Where: A = cross-sectional area in square meters p = conductor resistivity in ohm-meters (Q-m) L = length in meters I = current in amps
V = allowable voltage drop in volts Thus, the minimum cross-sectional area A for a wire in square meters is equal to the product of two, the conductor resistivity p, its length L in meters, and the current I in amps, divided by the allowable voltage drop V in volts. The resistivity of a copper conductor is 1.7241x10-8 Q-m and the resistivity of an
aluminum conductor is 2.6548x10-8 Q'm. To convert the resulting cross-sectional area to square millimeters, multiply the result by 1,000,000. A(mm?) = (m?) x 1,000,000 For example, let’s calculate the wire size of a 100-meter-long copper wire for a single-phase circuit when it must supply 30 amps of current with a 10 V voltage drop allowed:
A(mm?) =2 x 1.7241x10-8 Q'm x 100 m x 30 A10 V x 1,000,000 A(mm?) = 10.3446%10-6 m? x 1,000,000 A(mm?) = 10.3446 mm? By comparing the size to the list of AWG wire sizes in the chart below, we can see that a 7 AWG wire size, which has a cross-sectional area of 10.549 mm?, will meet the minimum requirements for this circuit. Note that
these formulas do not account for temperature variation or any national or local electric codes, such as the National Electric Code, that might require a larger gauge conductor, depending on the application.[2] You can use our wire ampacity calculator to confirm the conductor supports the current requirements for the application. Always consult a
qualified electrical professional before installing or altering electrical wiring or components. Minimum Wire Size Formula for Three-Phase Circuits The formula to calculate the wire size for a three-phase AC circuit is slightly different: A(m?) = v3 x p(Q'm) x L(m) X I(A)V(V) The minimum cross-sectional area A for a wire in square meters is equal to
the product of the square root of three, the conductor resistivity p, its length L in meters, and the current I in amps, divided by the allowable voltage drop V in volts. Solving the same example as before, but for a three-phase circuit, we get: A(mm?) = v3 x 1.7241x10-8 Q'm x 100 m x 30 A10 V x 1,000,000 A(mm?) = 8.9586x10-6 m? x 1,000,000
A(mm?) = 8.9586 mm? By comparing the size to the list of AWG wires, we can see that a 7 AWG wire size will still meet the minimum requirements for this circuit. To find the gauge of wire required, use the chart below to find the wire gauge with the necessary cross-sectional area. How to Calculate a Wire’s Area and Diameter You can calculate the
wire size, diameter, and cross-sectional area using the wire gauge and a few simple formulas. Wire Diameter Formula The formula to find the diameter of the wire in inches is: D(in) = 0.005 x 92(36 - AWG) + 39 The formula to find the diameter of the wire in millimeters is: D(mm) = 0.127 x 92(36 - AWG) + 39 Steps to Find the Diameter of a
Conductor First - find the exponent in the equation by subtracting the wire gauge from 36 and then dividing by 39. Finding the exponent for 00, 000, and 0000 gauge wire is slightly different. Substitute -1, -2, and -3 for the gauge in the formula above instead of the AWG value. Second - find 92 to the power calculated in the previous step. Third -
multiply the value from the second step by either .005 inches or .127 mm to find the diameter of the wire in inches or millimeters, respectively. Wire Cross-Sectional Area Formula The formula to find the cross-sectional area of the wire in kilo-circular mils, or kcmil, is: A(kcmil) = 1,000 x D(in)? The formula to find the cross-sectional area of the wire in
square millimeters is: A(mm?) = 014 X D(mm)? Steps to Find the Cross-Sectional Area of a Conductor First - find the diameter of the wire. Use the formula above to calculate the width if the AWG is known. Second - multiply the diameter by 1,000 to find the area in kcmil or by (3.1415 + 4) to calculate square millimeters. Wire Gauge Chart Also, see
our electricity cost calculator or our lighting cost calculator before you plan your next electrical project. A wire size calculator assists to select the correct size of electrical wire based on amps, voltage, distance, and load. Proper wire selection is critical for a sustainable electric circuit to resist the voltage drop and current carrying capacity. How to
Calculate Wire Size? The cross-sectional area is directly related to the capacity of the current. The wire gauge is directly proportional to the cross-sectional area. By increasing the cross-sectional area of the wire, the resistance of the wire also decreases. It is quite necessary to calibrate electrical wire calculations to find relative resistance, wire
length, and allowable voltage drop. The relative conductivity and voltage of the wire should also be specified before installing a wire. $$ A(m”™2)= \dfrac{2 \times p(Q-m) \times L(m) \times I(A)}{V _V} $$ Where: A = cross-sectional area in square meters p = conductor resistivity in ohm-meters (Q-m) L. = length in meters = current in amps V =
allowable voltage drop in volts Example: Consider an AC/DC single-phase voltage. The source voltage is 10 V and the allowable voltage drop is 3 V. Copper wire is used and the current flows through the 10 A, the Length of the wire is 10 m. The wire temperature is 10 Celsius. Then what is the AWG wire size? Given: Area (A) Square meters Conductor
(p) = copper (1.7241E-8) Wire length(L) = 10 Current (I) = 10 Voltage drop (V) = 3 Solution: \(A(m~2)= \dfrac{2 \times p(Q-m) \times L(m) \times I(A)}{V V}\) \(dfrac{2 \times 1.7241E-8Q-m \times 10m \times 10A} {3}\times 1,000,000\) \( 3.4482E-6 \times 1,000,000\) \( =0.3448\) You can determine the capacity of the wire and its relative
voltage and current. Then it is essential to use an electrical wire size calculator before choosing a wire. Wire Size Chart: A wire size chart designed to specify the Diameter and Area in AWG. You can identify the area and diameter in inches and meters of 0 to 10-gauge wire. Future estimation of various AWG implies electrical wire calculators. AWG #
Diameter(inch) Diameter(mm) Area (kcmil) Area(mm?2) 0000 (4/0) 0.4600 11.6840 211.6000 107.2193 0000 (3/0) 0.4096 10.4049 167.8064 85.0288 0000 (4/0) 0.4600 11.6840 211.6000 107.2193 00 (2/0) 0.3648 9.2658 133.0765 67.4309 0 (1/0) 0.3249 8.2515 105.5345 53.4751 1 0.2893 7.3481 83.6927 42.4077 2 0.2576 6.5437 66.3713 33.6308 3
0.2294 5.8273 52.6348 26.6705 4 0.2043 5.1894 41.7413 21.1506 5 0.1819 4.6213 33.1024 16.7732 6 0.1620 4.1154 26.2514 13.3018 7 0.1443 3.6649 20.8183 10.5488 8 0.1285 3.2636 16.5097 8.3656 9 0.1144 2.9064 13.0927 6.6342 10 0.1019 2.5882 10.3830 5.2612 You can estimate the length and gauge of the wire in different units with the wire
length calculator. Working of Wire Size Calculator: Using the wire gauge calculator is effortless as it only requires simple inputs to generate the precise result. Let's find out how! Input: Select the wire size option Enter the wire size, source voltage, allowable voltage drop, current, length of wire Choose conductor material for the wire Tap Calculate
Output: Wire gauge and cross-sectional area FAQs: What is Wire Gauge? Wire gauge refers to the size and capacity of the wire. Wire gauge is directly proportional to the cross-sectional area of wire and it determines electrical wire calculations. It is necessary to identify the cable size with the wire gauge calculator before installing a cable in the
circuit. Is it ‘Gauge’ or ‘AWG’? AWG stands for the American Wire Gauge and calls it the gauge for our understanding. AWG measurements do not consider the insulation of the cable while estimating the gauge of wire. AWG measurements are specifically gauged by the electric wire sizing calculator to calculate wire size and capacity. References:
From the source of thespruce.com: Wire Size, How Calculate wire size? From the source of dfliq.net: Copper Wires, Electrical Wire Calculations Dominik Czernia, PhDPhD, Institute of Nuclear Physics PANDominik Czernia, PhD, is a physicist at the Institute of Nuclear Physics in Krakéw, specializing in condensed matter physics with a focus on
molecular magnetism. He has led several national research projects, pioneering innovative approaches to novel materials for high technology. Passionate about making science accessible, Dominik has created various calculators, mostly in physics and math categories. In his free time, he enjoys family walks, city explorations, mountain hiking, and
traveling everywhere by bike. See full profileCheck our editorial policyBogna Szyk and Jack Bowater609 people find this calculator helpfulThis wire resistance calculator can quickly compute the electrical properties of a specific wire - its resistance and conductance. Resistance describes how strongly a given cable opposes the flow of an electric
current, and conductance measures a wire's ability to conduct it. Two physical quantities are also associated with them - electrical resistivity and electrical conductivity. After reading the text below, you will, for example, learn how to estimate a wire's resistance using the resistance formula (so-called Pouillet's Law). Nowadays, one of the most
frequently used conductors is copper, which can be found almost in every electrical device. Read on if you want to find out the conductivity and resistivity of copper and what resistivity and conductivity units to use. You may also want to calculate the voltage drop on a specific wire - in this case, give our voltage drop calculator a try!Resistivity p,
unlike resistance, is an intrinsic property of a material. It means that it doesn't matter whether the wire is thick or thin, long or short. The resistivity will always be the same for a specific material, and the resistivity units are "ohm meter" (Q X m). The higher the resistivity is, the more difficult it is for the current to flow through a wire. You can check
our drift velocity calculator to find out how fast electricity is. On the other hand, we have conductivity o, which is strictly related to resistivity. Specifically, it is defined as its inverse: 0 = 1 /p. As well as resistivity, it is an intrinsic property of the material, but the conductivity units are "siemens per meter" (S / m). Electrical current can smoothly flow
through a wire if conductivity is high. In some materials, at very low temperatures, we can observe a phenomenon called superconductivity. Resistivity in a superconductor drops sharply to zero, and thus the conductivity approaches infinity. We can say that it is a perfect conductor.Both conductance and resistance depend on the geometrical
dimensions of a wire. Our wire resistance calculator uses the following resistance formula: R = p X L / A where: R — Resistance in Q; p — Resistivity of material in Q x m; L. — Length of the wire; and A — Cross-sectional area of the wire. You can use this wire resistance calculator to estimate conductance too, since: G = g x A/ L where: G —
Conductance in siemens (S); 0 — Conductivity in S / m; and L and A keep the same meaning. Click on Show resistivity and conductivity to show the values of resistivity p and conductivity o for the different materials. Select Enter a custom resistivity to enter a resistivity for a material not listed. Combining the above two equations withthep =1/0o
relation, we obtain a similar connection between resistance and conductance: R = 1 / G Have you already computed the resistance of your wire? Try our series resistor calculator and parallel resistor calculator to learn how you can calculate the equivalent resistance of various electrical circuits. You can also check out our wheatstone bridge calculator
to learn how to measure unknown resistances.Materials such as copper and aluminum have low levels of resistivity, making these materials ideal for the production of electrical wires and cables. You should remember that resistivity (and, therefore conductivity) is affected by temperature. In our wire resistance calculator, we have listed some
materials, which you can select to find their resistivity and conductivity at 20°C. For example, the electrical conductivity of copper is o = 5.95 x 1077 S / m, and the electrical resistivity of copperis p = 1.68 x 107 (-8) Q x m.FAQsTo calculate the resistance of a wire: Find out the resistivity of the material the wire is made of at the desired
temperature. Determine the wire's length and cross-sectional area. Divide the length of the wire by its cross-sectional area. Multiply the result from Step 3 by the resistivity of the material. The resistance of a wire is directly proportional to its length. Hence the longer the wire, the higher its resistance since the electrons have to travel a longer
distance through the wire and suffer more collisions.The resistance of a wire is inversely proportional to its cross-sectional area. Therefore, if we decrease the cross-sectional area of the wire, its resistance will increase.The factors that affect the resistance of a wire are: The length of the wire; The cross-sectional area of the wire; The material the wire
is made of; and The temperature of the material. SelectAluminumAnnealed copperCarbonCopperGlassGoldIronLithiumMercuryPlatinumSiliconSilverTeflonTitaniumTungstenEnter a custom resistivityCheck out 57 similar electronics and circuits calculators



