ENERGY CONVERSION FORMULA SHIT

1. DC MACHINES

% EFFICIENCY

Pout
Pin

v Efficiency = %X 100%

Pin—Ploss

v Efficiency = —o X 100%

4= ELECTRICAL OR COPPER LOSSES

v’ Armature Loss = Py = I, X R,
v’ Field Loss = Pp = Iz* X Rp

4 BRUSH LOSSES

v Brush Loss = Pgp = Vgp X Iy

* POWER FLOW

v’ Electrical Power Converted = P.,n,, = E4 X I,

v' Mechanical Power Converted = P.,p,p, = Ting X @

= TORQUE AND VOLTAGE

v’ Internal Generated Voltage = E;, = K¢pw
v Induced Torque = T4 = K@l

& SEPERATELY EXCITED AND SHUNT DC MOTORS

v' Terminal Voltage = Vy = E; + LRy



i— SPEED AND VOLTAGE

v Speed with Load 1 _ n, _ Eap

Speed with Load 2 a n, E 42

i— DC SHUNT MOTOR EQUIVALENT CIRCUIT
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’*— DC SERIES MOTOR

EQUIVALENT CIRCUIT
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*— DC SERIES MOTOR TORQUE

VT=EA +IA(RA +Rs)

v’ Induced Torque = T;q = Kcl,?

Where c is proportionality constant

*— DC COMPOUND MOTOR EQUIVALENT CIRCUIT
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% SPEED
Slip Speed = ngip = Ngyne — Ny
% sLip

n -n
v Slip=s= 21
Nsync

i— FREQUENCY

No.of Stator PolesxSlip Speed _ PXn

v Rotor Frequency = f, = 120 120

v' New Frequency = f, = sf,

4— TORQUE AND POWER

Pout

v Torque of the Load = Tjyqq = —
m
Vo ow, = ZIZ;"‘ rad/s

% HORSE POWER
v' Horse Power = hp = 746 Watts
% EQUIVALENT CIRCUIT

I JXg = jsXgo Ir Xzo

OR

C) Eg = sEg § Ry CD Exo




