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Three-phase squirrel-cage induction motor operation 
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Relationship between speed and torque in three-phase squirrel-cage 
induction motors 
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Efficiency of three-phase squirrel-cage induction motors 
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Relationship between reactive power, power factor, and motor efficiency in 
three-phase squirrel-cage induction motors 
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High-efficiency motors 
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PROCEDURE OUTLINE 

PROCEDURE 
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Set up and connections 

In this section, you will set up a circuit containing a three-phase induction 
machine coupled to a prime mover/brake. You will then set the measuring 
equipment required to study the three-phase induction machine operating as a 
motor. 

Power Input

Power Input

Operating Mode Dynamometer
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Computer-Based Instrumentation

OK

Range I1 I2 High

Function CW Constant-Speed Prime Mover/ 
Brake

CW Constant-Speed 
Prime Mover/Brake function

Speed

a The synchronous speed of the Four-Pole Squirrel Cage Induction Motor is 
1500 r/min at a local ac power network frequency of 50 Hz and 1800 r/min at a 
local ac power network frequency of 60 Hz. 

Pulley Ratio
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E1 I1

PQS1  PQS2
E1 I1 E2

I2

a The  function (accessible through the Meter Settings window of 
the Metering application) allows the calculation of the power factor using the 
power values measured from voltage and current inputs  and , and  
and . 

Continuous Refresh

Three-phase induction motor no-load and full-load operation 

a In the rest of this exercise, the three-phase induction machine is often referred 
to as the three-phase induction motor since it operates as a motor. 

In this section, you will set the three-phase induction motor to rotate without load 
and measure the rotation speed and direction of rotation. You will verify that the 
measured speed is very close to the synchronous speed. You will then increase 
the three-phase induction motor mechanical power until the motor works at 
nominal power, and record the nominal motor speed, torque, and line current. 
You will verify that the measured nominal motor speed and line current are 
approximately equal to the specified nominal motor speed and line current. 

CW Constant-Speed Prime Mover/Brake Speed
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Speed

CW Constant-Speed Prime Mover/Brake
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Three-phase induction motor operation characteristics 

In this section, you will make the three-phase induction motor speed decrease by 
step from the motor synchronous speed to 0 r/min, recording at each step in the 
Data Table the motor speed, torque, mechanical power, line voltage, line current, 
active power, reactive power, and power factor. You will calculate the motor 
efficiency using the recorded motor mechanical power and active power values. 
You will plot a graph of the three-phase induction motor torque as a function of 
the motor speed, and interpret the results. You will then plot a graph of the three-
phase induction motor active power, reactive power, power factor, and efficiency 
as a function of the motor mechanical power, and interpret the results. 

Function Speed Sweep

Start Speed Finish Speed
Number of Steps

Start Speed

Finish Speed

Number of Steps

Step Duration

Record Data to Table Yes

Record Settings

Pulley Ratio
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E1 I1

Speed 
Sweep

Speed Sweep

Start Speed
Finish Speed

Finish Speed

Number of Steps

Step Duration

Speed 
Sweep

Speed Sweep
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Three-phase induction motor direction of rotation 

In this section, you will interchange the connections at two terminals of the three-
phase induction motor. You will then start the motor and determine its direction of 
rotation. You will compare the result with the motor direction of rotation you 
recorded earlier in this exercise. 
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CONCLUSION 

REVIEW QUESTIONS 
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