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ECE 370 

MACHINES & POWER

LAB 7
DEVELOPMENT OF A COMPUTER MODEL 
FOR INDUCTION MOTORS 
Objective

The objectives of this laboratory experiment are summarized below: 

1. Develop a computer model for a three-phase induction motor from the no-load
and locked-rotor test results 

2. Generate the output torque, efficiency, input current, power factor, input power, and output power plots for a three-phase induction motor

Pre – Lab

Perform hand calculations to obtain the induction motor parameter values from the no-load and locked-rotor test results of page 2.  

Check and make sure that a recent version of Maple is loaded in your laptop and it is functional. Bring the laptop to the lab.

Procedure

In this lab a computer program is developed that calculates the "exact" equivalent circuit parameter values for a three-phase induction motor.  The input data for the computer program consists of the following:


1. The horsepower rating

2. The rated speed 
      3. Number of poles
      4. Frequency


      5. The DC resistance of the stator winding


6. The rotational losses and the speed at which they were measured


7. The voltage rating

8. The results of the no-load and locked-rotor tests
The program must output the following information:

1. The exact equivalent circuit parameter values

2. Output torque vs. speed graph
3. Efficiency vs. speed graph
4. Input current magnitude vs. speed graph
5. Input power factor vs. speed graph
6. Input power (W) vs. speed graph
7. Output power (hp) vs. speed graph
The maple computer program should perform the calculation of an “exact” equivalent circuit of a three-phase induction motor, as shown in Figure 1, from the no-load and locked-rotor tests.
The following values should be used as an approximation of the induction motor test data to develop the code. 


[image: image1.wmf]V

IN

R

1

jX

1

R'

2

jX'

2

R

c

jX

m

R'

S

(1-S)

L-N

2


Figure 1. Exact Equivalent Circuit of an Induction Motor.
Nameplate Data:


208 V,     1/3 hp,     4 pole,    1737 rpm,      60 Hz

No-load Test:


208 V,     1.28 A,    78.31 W

Locked-rotor Test:


47.25 V,  1.7  A,     87.42 W

DC Resistance:


5.66 (/phase

Friction & Windage Losses:
9.10 W @ 1737 rpm (it is proportional to speed2)

Check the results of your computer program with your hand calculations. However, note that the hand calculation is only a checking process. The analytical results are those obtained from the computer program. Compute the % error for all of the induction motor  parameter values.

Now, write the additional code to generate the required plots of this induction motor. 

Documentation

Turn this instruction into a readable gray color and print it. Then attach the following to this document:

1. Hand calculations of the induction motor equivalent circuit parameter values

2. Printout of the program (Maple) code without the program execution results
3. Printout of the program code with the associated results and the required plots 

4. A table showing values of transformer parameters from your hand calculations and the computer program, which also includes the % error for each parameter.

Your report should have a conclusion section.
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