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Objective

The objectives of this laboratory experiment are summarized below: 


1. Gain an understanding of deriving the electrical equivalent circuit for a dc machine. 


2. Gain an understanding of the process of obtaining the performance of a dc motor


    by measuring the torque vs. armature current characteristic 

Pre - Lab

The information printed on the nameplate of the DM-100A dc machine is 0.3 kW, 125 V, 2.4 A, and 1800 RPM. Given the armature resistance value of 3 (, determine the term  K( for the machine operating as a motor.
Procedure

Read the experiment procedure carefully so you can properly insert meters where it is needed. 

There are two machines mounted on a bedplate at each bench. These machines are electrically and magnetically identical. The machine on your right, the dynamometer, has its stator secured through a load cell and a torque arm. The torque produced by the stator can be measured by the torque indicator.
There are two modes of operation for this connected pair of machines:


a. The machine on the left is connected as a motor, and the dynamometer is 


 connected as a generator. The mechanical load on the motor is controlled 


 by varying the electrical load on the dynamometer. The torque indicator 


 displays the reaction torque of the dynamometer which is the total load 


 torque on the motor. 


b. The machine on the left is connected as a generator and the dynamometer is 
  
    connected as a motor. The torque indicator displays the output torque of the

 
    dynamometer which is the total input torque to the generator. When there is no 
  
    electrical load on the generator, the torque indicator displays the mechanical 


losses of the generator.  

Part 1 - Winding Resistance Measurements For Deriving Electrical Equivalent Circuit 

With the dynamometer locked, measure the following with an ohmmeter:

1. Resistance of the shunt field winding

2. Resistance of the series field winding
3. Resistance of the rheostat (minimum and maximum values)  
Note that the ohmmeter method for armature resistance measurement is not effective due to the brush-commutator interface within the machine. Measure the armature resistance of the DM-100A by using the 0-120 V bench dc power supply, a dc ammeter and a dc voltmeter. Set the power supply such that half of the rated current is passing through the armature of the machine. The resistance is found by Ohm's law (R = V/I). 

After obtaining the resistances, draw the electrical equivalent circuit of a separately- excited dc machine with values specified on the diagram.

Part 2 - Torque Versus Armature Current Characteristics of A Separately-Excited Motor

You will measure the developed torque vs. armature current characteristic for a separately-excited dc motor. Proceed with the following steps:

a. Lock the dynamometer shaft.

b. Connect the DM-100A as a separately-excited motor, as shown in Figure 1. 

    The dynamometer is left electrically disconnected.

c. Set both dc supplies to zero and turn them on.

d. Set the DM-100A shunt field current to 0.5 A. 

e. Gently increase the DM-100A armature current from 0 to 3 A in 0.5 A steps. 

    Record the armature current and torque at each step. Then tabulate the results.
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Figure 1. Separately-Excited DC Motor.
Plot the torque (y-axis) vs. armature current (x-axis) characteristic of the separately-excited motor with Excel. 

Part 3 - Torque Versus Armature Current Characteristics of A Series Motor

You will measure the developed torque vs. armature current characteristic for a series dc motor.  Proceed with the following steps:

a. Lock the dynamometer shaft.

b. Connect the DM-100A as shown in Figure 2. The dynamometer is not electrically 
    connected.

c. Set all dc supplies to zero, and turn on the DM-100A armature supply.

d. Gently increase the DM-100A armature current form 0 to 3 A in 0.5 A steps. 

    Record the armature current and torque at each step. 
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Figure 2. Series-Connected DC Motor.
Plot the torque (y-axis) vs. armature current (x-axis) characteristic of the series motor with Excel.
Documentation

The experiment should be documented in a complete and clear manner. Include the electrical equivalent circuit of the dc machine, tables, and Excel plots in your report.
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