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Important DC Series Motor Formulas

with Units

1) Current Formulas @

1.1) Armature Current of Series DC Motor Formula (af

0.708N*m
0.7249A = |———————

1.135- 1.187wb

1.2) Armature Current of Series DC Motor given Input Power Formula B

Evaluate Formula [

1.3) Armature Current of Series DC Motor given Speed Formula (af

Vq - Kf' N 240v - 1.187wb - 1.135 - 1290rev/min
L =— 0.711a =
. R, + Ry 80a + 1.580

1.4) Armature Current of Series DC Motor using Voltage Formula (af

[F—— Evaluate Formula (@
240v - 180v
0.73554 = ——8 —
800 + 1.58qa

2) Mechanical Specifications Formulas @

2.1) Machine Construction Constant of Series DC Motor using Armature Induced Voltage

Formula B

Example with Units Evaluate Formula @

180v
1.187wb - 49.43rad/s - 0.724

4.2373 =
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2.2) Machine Construction Constant of Series DC Motor using Speed Formula (af

m Evaluate Formula [
I 240v - 0.724A - ( 80a + 1.58a
oVl (Ra+Re) | | 11280 = ( )
f = @ - N 1.187wp - 1290rev/min

2.3) Magnetic Flux of Series DC Motor given Speed Formula (af

Example with Units Evaluate Formula (@

. 240v - 0.7244a - ( 80a + 1.58a
Vs-Tat (Ra*+ Ror) | | 11801mp = ( )
Ke- N 1.135 - 1290rev/min

f

b =

3) Resistance Formulas @

3.1) Armature Resistance of Series DC Motor given Voltage Formula @

Example with Units Evaluate Formula (@
V.-V 240v - 180v
R = * 2).Rr 81.29290 = —— | - 1.580
a = I sf 0.7244
a

3.2) Series Field Resistance of Series DC Motor given Speed Formula (af

Evaluate Formula [
V- N-Kp- @
Rp=|——F— | Ra
a
240v - 1290rev/min - 1.135 - 1.187wb
0.1142q = - 80a
0.724 A

3.3) Series Field Resistance of Series DC Motor given Voltage Formula (af

[ Formula Example with Units. Evaluate Formula @
. 240v - 180v
R. = Vs - Va -R 287290 = ———— | - 80a
st — I a 0.724x
a

4) Speed Formulas @

4.1) Angular Speed of DC Motor given Output Power Formula (af

Evaluate Formula @

Formula Example with Units

35w

49.435 rad/s = ———
0.708N*m
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4.2) Speed of Series DC Motor Formula (af

Ima Example with Units SIS Femmulk B
L 240v - 0.724A - ( 802 + 0.11a
Nt (Ra +Rq) 1290.0218 rev/min = ( )
= K- @ 1.135 - 1.187wb

5) Voltage Formulas @

5.1) Armature Induced Voltage of Series DC motor given Voltage Formula (af

Example with Units Evaluate Formula (@

V,=V,-1,- (Ra + Rsf) 180.9361v = 240v - 0.7244 - (80a + 1.580 )

5.2) Input Power of Series DC Motor Formula (af

Formula Example with Units Evaluate Formula (&

P, = V-1, | | 173.76w = 240v - 0.724a

5.3) Voltage Equation of Series DC Motor Formula (af

Example with Units | Evaluate Formula [

Vo=V, +1,- (Ra + Rsf) 239.0639v = 180v + 0.7244 - (800 + 1.580 )

5.4) Voltage of Series DC Motor given Input Power Formula (af

Evaluate Formula @

Formula Example with Units

173w
0.724n

238.9503v =
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Variables used in list of DC Series
Motor Formulas above

|a Armature Current (Ampere)
Ky Constant of Machine Construction

N Motor Speed (Revolution per Minute)
P;n, Input Power (Watt)

P out Output Power (Watt)

R, Armature Resistance (Ohm)
Rsf Series Field Resistance (Ohm)
Rgp Shunt Field Resistance (Ohm)
V, Armature Voltage (Volt)

Vg Supply Voltage (Volt)

T Torque (Newton Meter)

® Magnetic Flux (Weber)
Wg Angular Speed (Radian per Second)
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Constants, Functions,
Measurements used in list of DC
Series Motor Formulas above

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: Electric Current in Ampere (A)
Electric Current Unit Conversion B
Measurement: Power in Watt (W)

Power Unit Conversion B

Measurement: Magnetic Flux in Weber (Wb)
Magnetic Flux Unit Conversion @
Measurement: Electric Resistance in Ohm (Q)
Electric Resistance Unit Conversion @
Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion @
Measurement: Angular Velocity in Revolution
per Minute (rev/min), Radian per Second (rad/s)
Angular Velocity Unit Conversion @
Measurement: Torque in Newton Meter (N*m)
Torque Unit Conversion @
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Try our Unique Visual Calculators

o WA Reverse percentage @ . @ HCF calculator (@

] Simple fraction (a1
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