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‘Therefore the efficiency is

Z395 W 100 = 80.4%

(b) 1 the armature current is 35 A, then the input power (0 the motor will be
By =Vpl, =(120 V)(35 A) = 4200 W

‘The internal generated voltage at this condition is
Eg=Y;

(R +Rg)=120V = (35 A)(0.20 2+0.16 Q) =107.4 V.

and the internal generated voltage at rated conditions is

Ey L(Ry+Rg)=120V = (58 A)(0.20 2+0.16 Q) =99.1V

‘The final speed is given by the equation

Ey Koo, Euaty
Eu Kéo Eum

since the ratio £, ,/E,,, s the same as the ratio ¢, /¢, . Therefore, the final speed is

From Figure _ the internal generated voltage E,,, for a current of 35 A and a speed of , = 1200
o/ 115 V. and the internal generated voltage E,,, for a current of 58 A and a speed of 7,
1200 /min is Ej, =134 V.

134V
S (1050 tmin) =13
5V (1050 r/min) =1326 r/min

‘The power converted from electrical to mechanical form is

Py = EiL= (1074 V)(35 A)= 3759 W

‘The core losses in the motor are 200 W, and the mechanical losses in the motor are 240 W at a speed of
1050 r/min. The mechanical losses in the motor scale proportionally o the cube of the rotational speedm
5o the mechanical losses at 1326 r/min are

s

n 2 :
Paa= 2 (200 W)= 1326 dmin
0

1050 tmin

240W) =483 W

‘Therefore, the output power is

P = P Py~ By =359 W = 483W — 200 W = 3076 W

and the efficiency is

076 W
200w

p=to 1000 =
P

X100% = 73.2%
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