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Objective

The objective of this laboratory experiment is to gain an understanding of the process of obtaining the no-load characteristic (magnetization curve) and the terminal or load characteristic of dc generators. 
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 generator.
Procedure

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

Part 1 - No-Load Characteristics Of A Separately-Excited Generator

Connect the dynamometer as a separately-excited motor as shown in Figure 1, and the DM-100A as a separately-excited generator. Make sure that the armature circuit of the generator has no load connected to it. Use the 6A dc power supply for one of the field supplies. Note that the entire test is done at the rated speed of 1800 RPM.
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Figure 1. Separately-Excited DC Motor.
Proceed with the following steps:

a. Make sure that the rotor of the dynamometer is unlocked.

b. Set all three dc power supplies to zero, and then turn them on.

c. Set the field rheostat on the dynamometer at about half of its full travel. 

    Slowly increase the field power supply until the dynamometer field current is 0.5 A.

d. Increase the dynamometer armature voltage until the speed is close to 1800 RPM.

    You can use the dynamometer field rheostat to make final speed adjustments.

e. Increase the DM-100A generator field current in steps of 0.05A until the rated value 

    of 0.5A is reached. Record the armature voltage. Make sure that the speed is 

    1800 RPM for each step. 

f. Turn the DM-100A generator field current back to zero, and reset the speed to 1800
    RPM. Record the no-load shaft torque, and calculate the mechanical losses (friction 

    and windage losses) for the DM-100A generator.

Plot the no-load characteristic or the magnetization curve (Ea vs. If) of the separately-excited dc generator.

Part 2 - Terminal or Load Characteristics of A Shunt Generator

You will measure the terminal or load characteristic (terminal voltage vs. load current) and the efficiency of the DM-100A machine when it is driven as an 1800 RPM self-excited shunt generator. Proceed with the following steps:

a. Dynamometer operates as a separately-excited motor; therefore, no re-wiring is

    required. 

b. Connect the DM-100A generator as shown in Figure 2.

c. Leave all switches on the small resistive load box in the off position (down). Adjust the
    field rheostat on the DM-100A generator until the armature voltage is 125 V at 1800
    RPM.

d. Switch-in the 500 ( load resistance. Adjust the dynamometer speed to 1800 RPM and 

    record the DM-100A terminal voltage, load current, and the shaft torque.

e. Repeat Part c for other loads over a range of 0 to 2 A.
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Figure 2. Self-Excited Shunt Generator, Using the DM-100A.
Plot the load characteristic and efficiency curve for the specified range of the load current (Vt vs. Il and ( vs. Il)

Documentation

The experiment should be documented in a complete and clear manner. Include the tables and Excel plots in your report.
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