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List of 26 DC Motor Characteristics Formulas

DC Motor Characteristics &

1) Angular Speed given Electrical Efficiency of DC Motor @
2
Ne * VS . Ia Open Calculator ($
0, =
T

a

0.8 - 240V - 0.724A
0.424N*m

B 52.1788rev/s =

2) Armature Current given Electrical Efficiency of DC Motor @

Open Calculator @

M. 7T
Ia — S a
VS *Me
52.178 . 0.424N°*
B} 0.723989A = rev/s m

240V - 0.8

3) Armature Current of DC Motor @

Va Open Calculator (&

Ia:Kf@-ms

320V
1.135-1.187Wb - 52.178rev /s

B3 0.724496A =
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4) Armature Torque given Electrical Efficiency of DC Motor C‘:

Ia - Vg - Ne Open Calculator (%'
=
OJS
724A - 240V - 0.
@ 0.424006N*m — 2 7 0V-0.8

52.178rev/s

5) Armature Torque given Mechanical Efficiency of DC Motor @

T, =My, T Open Calculator (&'
a m

B0 0.4236N*m = 0.60 - 0.706N*m

6) Back EMF Equation of DC Motor @

n-o-72-N Open Calculator (%'

Eb: 6011”

4-1.187Wb - 14 - 1290rev/min
60 - 6

@ 24.94334V =

7) Constant Losses given Mechanical Loss ['_‘1

R
Closs — Pcore + Lm Open Calculator ($

@ 15.9W = 6.8W + 9.1W
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8) Converted Power given Electrical Efficiency of DC Motor@

Peonv = e - Pin

B 624w =08 78W

9) Core Loss given Mechanical Loss of DC Motor @
Pcore = Cioss — Lim

B 65w = 15.9W — 9.1W

10) DC Motor Frequency given Speed @

n-N
I 120

4 - 1290rev/min
120

@ 4.502949Hz =

11) Electrical Efficiency of DC Motor @

Bn.- o+
¢ V -1y
a 0.709988 — 0.424N*m - 52.178rev /s
' N 240V - 0.724A
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12) Input Power given Electrical Efficiency of DC Motor @

P
Pin — conv
Ne

62.4W
8W =
@ 0.8

13) Machine Construction Constant of DC Motor @

— I, R,
®-N

Bxi=—

240V — 0.724A - 8002
1.187Wb - 1290rev/min

@ 1.135516 =

14) Magnetic Flux of DC Motor (%'

Vs_Ia'Ra
Be- K:-N

240V — 0.724A - 8002

B 1.187539Wb = :
1.135 - 1290rev/min

15) Mechanical Efficiency of DC Motor @

T
Mm — —=
T
0.424N*
B3 0.600567 =~
0.706N*m
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16) Mechanical Power Developed in DC Motor given Input Power @

P. =P. — (12 -R ) Open Calculator (%'
m — Lin a a
B 36.06592W = 78W — ((0.724A)2 : SOQ)

17) Motor Speed of DC Motor @

60 - n - Ey, Open Calculator (%

B~ 7Z-n-®

60 - 6 - 24.943V
14-4-1.18TWb

B0 1289.983rev/min =

18) Motor Speed of DC Motor given Flux @

N
Vs — Ia . Ra Open Calculator ($

N: K &

240V — 0.724A - 800
1.135-1.187Wb

B 1290.586rev/min =

19) Motor Torque given Mechanical Efficiency of DC Motor ['_‘:

Open Calculator @

g
Mm
0.424N*m
0.706667N*m = ———-—
ex] m 0.60
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20) Motor Torque of Series DC Motor given Machine Constant @
=K P - Ii Open Calculator (%'
B 0.706193N*m = 1.135 - 1.187Wb - (0.724A)°

21) Output Power given Overall Efficiency of DC Motor @

Pout e Pin M Open Calculator @
o
B 36.66W = 78W - 0.47

22) Overall Efficiency of DC Motor (%'

. Pm Open Calculator (&'
e, —
© Pin
36 W
0.461538 = ——
&2 W

23) Overall Efficiency of DC Motor given Input Power L‘:

@
Pin _ (Pcu(a) + Pcu(f) + Ploss) Open Calculator
Mo = P.
in
— (1.2 2.81 41.34
B 0417019 78W — (1.25W + 2.81W + 41.34W)

8W
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24) Supply Voltage given Electrical Efficiency of DC Motor@

Open Calculator (%'

Oy " T
VS — S a
Ia "MNe
52.178rev/s - 0.424N*m
239.9963V =
a 0.724A - 0.8

25) Supply Voltage given Overall Efficiency of DC Motor @

_ Ish)2 . Ra + Lm + Pcore Open Calculator (&
I (1 o 110)

(0.658A — 1.58A)% - 80Q + 9.1W + 6.8W
0.658A - (1 — 0.47)

Bv.- "

@ 240.5996V =

26) Total Power Loss given Overall Efficiency of DC Motor@
Ploss — Pin — Mo * Pin Open Calculator (%'
(0]

a 41.34W = 78W — 0.47 - 7T8W
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Variables Used

e Cjoss Constant Loss (Watt)
« E}, Back EMF (Volt)
 f Frequency (Hertz)

e | Electric Current (Ampere)

e |5 Armature Current (Ampere)

e lgp Shunt Field Current (Ampere)

« K¢ Constant of Machine Construction
e L., Mechanical Losses (Watt)

e N Number of Poles
« N Motor Speed (Revolution per Minute)
e N Number of Parallel Paths

e Pconv Converted Power (Watt)

e Pcore Core Losses (Watt)

. Pcu(a) Armature Copper Loss (Watt)
* Pcy(f) Field Copper Losses (Watt)

e Pj, Input Power (Watt)

e Pjoss Power Loss (Watt)

e P, Mechanical Power (Watt)

e Pout Output Power (Watt)

* R, Armature Resistance (Ohm)

« V, Armature Voltage (Volt)
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« Vg Supply Voltage (Volt)
o Z Number of Conductors
* N Electrical Efficiency
* Nm Mechanical Efficiency
* Ng Overall Efficiency

e T Motor Torque (Newton Meter)

e T, Armature Torque (Newton Meter)

o ® Magnetic Flux (Weber)
e Wg Angular Speed (Revolution per Second)
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Constants, Functions, Measurements used

e Measurement: Electric Current in Ampere (A)
Electric Current Unit Conversion @

e Measurement: Power in Watt (W)
Power Unit Conversion @

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

e Measurement: Magnetic Flux in Weber (Wb)
Magnetic Flux Unit Conversion @

e Measurement: Electric Resistance in Ohm (Q)
Electric Resistance Unit Conversion @

e Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion @

¢ Measurement: Angular Velocity in Revolution per Second (rev/s),
Revolution per Minute (rev/min)

Angular Velocity Unit Conversion @

e Measurement: Torque in Newton Meter (N*m)
Torque Unit Conversion @
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Check other formula lists

¢ DC Motor Characteristics e DC Series Motor Formulas @
Formulas @ e DC Shunt Motor Formulas @
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