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Important Induction Motor Circuit Formulas

1) Armature Current given Power in Induction Motor Formula (af

Formula

3.7004a =

Example with Units

41w
11.08v

Evaluate Formula (@

Evaluate Formula @

3) Field Current using Load Current in Induction Motor Formula @

Formula

Example with Units
0.75a = 3.7a - 2.954

4) Force by Linear Induction Motor Formula (af

Formula

0.2963N =

Example with Units

40w
135m/s

Evaluate Formula @
-

Evaluate Formula (*

5) Frequency given Number of Poles in Induction Motor Formula @

54.6637H: =

Example with Units

4 - 15660 rev/min
120

6) Gross Mechanical Power in Induction Motor Formula (af

Evaluate Formula @

B Formua |

Example with Units

l:)m: (1'5)‘Pin

324w = (1-0.19) - 40w
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Evaluate Formula [
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7) Induced EMF given Linear Synchronous Speed Formula (af

Formula Example with Units

4.8654v = 135m/s - 0.68T - 53mm

Evaluate Formula @

9) Linear Synchronous Speed Formula (af

Evaluate Formula @

_W Example with Units

VS =2-w- fline 135m/s =2:150mm - 450Hz

10) Load Current in Induction Motor Formula (af

Evaluate Formula @

Formula

I =1T-I

Example with Units
2.95a = 3.7a - 0.75a

11) Maximum Running Torque Formula (af

Evaluate Formula @

_m Example with Units
2 2
3-E 3-305.8v
Typ = —————— 0.1815N'm =
4-m- Ng- X 4-3.1416 - 15660rev/min - 750

Evaluate Formula [

12) Motor Speed given Efficiency in Induction Motor Formula (af

Formula

Example with Units

14—094—rev/min = 090 - 156601‘ev/min

13) Pitch Factor in Induction Motor Formula (af

Evaluate Formula @

Example with Units

90
0.7071 = cos

14) Power Converted in Induction Motor Formula (]

Evaluate Formula [

. © formuladen.com

Example with Units
Poony = Pag - Pr(cu) 1045w = 12w - 1.55w

Evaluate Formula [
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15) Reactance given Slip at Maximum Torque Formula (nf

Example with Units Evaluate Formula [

16) Resistance given Slip at Maximum Torque Formula (af

R=s-X

Example with Units Evaluate Formula [

14.250 = 0.19 - 750

17) Rotor Copper Loss given Input Rotor Power Formula @

Formula

Example with Units Evaluate Formula [

lDr(cu) =s: l:’in(r)

1482w = 0.19 - 7.8w

18) Rotor Copper Loss in Induction Motor Formula (a{

B Formuia

Example with Units Evaluate Formula (@

2
Pr(cu) =3I "R,

1.5595w = 3-0.2854 - 6.40

19) Rotor Current in Induction Motor Formula (af

I

r

Example with Units Evaluate Formula [
s E; 0.19 - 67.3v

1

\/Rr(ph)z + (5 Xeomy ) 2

0.2186A =

J56nz+(0.19~89n)2

20) Rotor Efficiency in Induction Motor Formula (af

Formula

Evaluate Formula @

Example with Units

14350 rev/min

09163 = ——
15660 rev/min

21) Rotor Frequency given Supply Frequency Formula (af

Formula Example with Units Evaluate Formula B

10.374Hz = 0.19 - 54.6H

22) Rotor Input Power in Induction Motor Formula (af

Formula

Pin(r) =Py, - Py

Example with Units Evaluate Formula @
7.8w = 40w - 32.2w

. © formuladen.com
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23) Slip given Efficiency in Induction Motor Formula (af

Evaluate Formula @

s=1-7 0.1=1-0.90

24) Starting Torque of Induction Motor Formula (af

2
~ 3-E -R
= 2 2
2.1 N (R +X )
2
3-305.8v -14.250
0.0666N*m = > >
2-3.1416 - 15660 rev/min - (14.25a + 750 )
25) Stator Copper Loss in Induction Motor Formula (a{
=
Potewy =31 - Ry | | 13.9804w =3-0.852"- 6450

26) Synchronous Speed in Induction Motor Formula (af

Evaluate Formula @

Example with Units
120 - 54.6Hz

15641.7478rev/min = 2

27) Synchronous Speed of Induction Motor given Efficiency Formula (af

[ Example with Units | Evaluate Formula [
14350 rev/min
15944.4444 rev/min = ——————
0.90

28) Torque of Induction Motor under Running Condition Formula (af

- © formuladen.com

Evaluate Formula @

2
3:-s-E R
= 2 2
2-n~NS‘(R +<X s))
3.0.19 - 305.8v - 14.250
0.058Nm =

2-3.1416 - 15660 rev/min - ( 142507 + ( 7507 0.19 ) )
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Variables used in list of Induction
Motor Circuit Formulas above

« B Magnetic Flux Density (Tesla)
. E EMF (Volt)
« E; Induced EMF (Volt)

. fFrequency (Hertz)
« F Force (Newton)

« fline Line Frequency (Hertz)

. f, Rotor Frequency (Hertz)

. |a Armature Current (Ampere)

« ¢ Field Current (Ampere)

« I Load Current (Ampere)

. Ir Rotor Current (Ampere)

. |s Stator Current (Ampere)

. Kp Pitch Factor

« | Length of Conductor (Millimeter)

« N Number of Poles

« Ny, Motor Speed (Revolution per Minute)
. Ns Synchronous Speed (Revolution per Minute)
. Pag Air Gap Power (Watt)

« Pcony Converted Power (Watt)

« Pjn Input Power (Watt)

. Pin(r) Rotor Input Power (Watt)

« P, Mechanical Power (Watt)

« Pout Output Power (Watt)

. Pr(cu) Rotor Copper Loss (Watt)

. Ps(cu) Stator Copper Loss (Watt)

« Py Stator Losses (Watt)

- R Resistance (Ohm)
+ R, Rotor Resistance (Ohm)

. Rr(ph) Rotor Resistance per Phase (Ohm)
« Rg Stator Resistance (Ohm)

. S Slip

- © formuladen.com

Constants, Functions,
Measurements used in list of
Induction Motor Circuit Formulas
above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

Functions: cos, cos(Angle)

Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.
Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Millimeter (mm)
Length Unit Conversion B

Measurement: Electric Current in Ampere (A)
Electric Current Unit Conversion @
Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion @

Measurement: Power in Watt (W)

Power Unit Conversion B

Measurement: Force in Newton (N)

Force Unit Conversion @

Measurement: Angle in Degree (°)

Angle Unit Conversion @

Measurement: Frequency in Hertz (Hz)
Frequency Unit Conversion @

Measurement: Electric Resistance in Ohm (Q)
Electric Resistance Unit Conversion @
Measurement: Magnetic Flux Density in Tesla
(M

Magnetic Flux Density Unit Conversion @
Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion @
Measurement: Angular Velocity in Revolution
per Minute (rev/min)

Angular Velocity Unit Conversion @
Measurement: Torque in Newton Meter (N*m)
Torque Unit Conversion @
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« V, Armature Voltage (Volt)

« Vg Linear Synchronous Speed (Meter per
Second)

« W Pole Pitch Width (Millimeter)

« X Reactance (Ohm)

. Xr(ph) Rotor Reactance per Phase (Ohm)

« N Efficiency

« 0 Short Pitched Angle (Degree)

« T Torque (Newton Meter)

e Trun Running Torque (Newton Meter)
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Try our Unique Visual Calculators

. Reverse percentage @ . @ HCF calculator @

Simple fraction @

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English Spanish French German Russian Italian Portuguese Polish Dutch

. © formuladen.com Important Induction Motor Circuit Formulas PDF... 7/7



https://www.visualpercentagecalculator.com/en/reverse-percentage/Perc-3
https://www.visualpercentagecalculator.com/en/reverse-percentage/Perc-3
https://www.visualfractioncalculator.com/en/simple-fraction-addition/frac-1
https://www.visualfractioncalculator.com/en/simple-fraction-addition/frac-1
https://www.lcmhcfcalculator.com/en/hcf-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-59
https://www.lcmhcfcalculator.com/en/hcf-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-59
https://www.formuladen.com/PDF/Nodes/10188/List-of-Important-Induction-motor-circuit-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/10188/Lista-de-Importante-Circuito-de-motor-de-induccion-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/10188/Liste-de-Important-Circuit-du-moteur-a-induction-Formules.PDF
https://www.formuladen.com/PDF/Nodes/10188/Liste-von-Wichtig-Schaltung-des-induktionsmotors-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/10188/%d0%a1%d0%bf%d0%b8%d1%81%d0%be%d0%ba-%d0%92%d0%b0%d0%b6%d0%bd%d1%8b%d0%b9-%d0%a6%d0%b5%d0%bf%d1%8c-%d0%b0%d1%81%d0%b8%d0%bd%d1%85%d1%80%d0%be%d0%bd%d0%bd%d0%be%d0%b3%d0%be-%d0%b4%d0%b2%d0%b8%d0%b3%d0%b0%d1%82%d0%b5%d0%bb%d1%8f-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/10188/Lista-di-Importante-Circuito-del-motore-a-induzione-Formule.PDF
https://www.formuladen.com/PDF/Nodes/10188/Lista-de-Importante-Circuito-do-motor-de-inducao-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/10188/Lista-Wa%c5%bcny-Obwod-silnika-indukcyjnego-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/10188/Lijst-van-Belangrijk-Inductiemotorcircuit-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

