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EE 301 HW#32
DC Rotary Motors, Part II

1) Given:  A 125V DC motor is rated for 32A. Armature resistance Ra = 0.135Ω, and mechanical losses of 132 W when operating at rated speed.
Req’d: 
(a) Input power, electrical power losses due to the resistance of the armature, power developed, and output power.
(b) Back EMF

(c) Efficiency.

(d) Draw a power conversion diagram and fill-in the values for power in, electrical power loss, power developed, mechanical power loss and power out.

Soln:
PIN = __________

Pelec loss = __________

PDEV = __________
POUT = __________

Ea = __________
η = __________

2) Given:  A 5 hp, 120V DC motor has an efficiency of 92%. The machine constant Kv is 0.138V-s.  Mechanical losses are 112 W.
Req’d: 

(a) Current.


(b) Armature resistance

(c) Rated speed (rpm)
Soln:
Ia = __________

Ra = __________
Speed (rpm) = __________
3) Given:  A 36V ½ hp DC motor has an armature resistance of Ra = 0.2708 Ω. The machine constant Kv is 0.5212 V-s. The motor has a rated speed of 600 rpm.
Req’d:  

(a) Back EMF.


(b) Armature Current

(c) Mechanical Power losses
Soln:
Ea = __________

Ia = __________

Pmech loss= __________

