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High Efficiency Tracking Drive in DC Motor
by Field Winding Switching Method
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(Abstract)

This paper constructed the experimental system which is
able to drive in series or separutely excited by switching of
the ficld winding, using a DC motor and obtained the cha~
racteristics of efficiency with speed and torque of each
motor’s type through the experiment. From this result,
controfled drive which is able to series DCM or separately
excited DCM.in the optimal point of efficiency as finding the
types of motor having maximum efficiency with torque and
speed.

By performing high efficiency tracking drive, it is expected
that energy consumption of power source with limted energy
density would be reduced, and so utility efficiency would be
improved.
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Table 1. Motor specifications

Parameters Specification

Rated output Power 175 [W]
Amature rated voltage | 120[V]
Shunt voltage 120{V1
Full load speed 1800 [rpm]
Full load current 28 [A]

Shunt 265 [2]
Winding | Series 1.7 1@}
resistance | Amature 80 (0]
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Fig. 2 Control flowchart for switching of the field winding. with constant speed.
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4 Characteristics of speed-efficiency
with constant torque
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Fig. 5 Profile of speed and torque.
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Fig. 6 Efficiency tracking drive with speed-torque profile
(when torque is 0.6INm) in constant region).
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Fig. 7 Efficiency tracking drive with speed-torque profile
(when. torque is 0.4[Nm] in constant region).
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