Parameter Determination of a Single-Phase Induction Motor:

A single-phase induction motor is a type of AC motor that is commonly used in various
applications. The performance of a single-phase induction motor depends on several
parameters, which need to be determined accurately. The main parameters that need to
be determined are:

Stator Resistance (R1): The stator resistance can be determined by conducting a no-load
test on the motor. In this test, the motor is operated at its rated voltage and frequency
with no mechanical load connected to it. The input power and current are measured, and
the stator resistance can be calculated using Ohm's law (R1 = /).

Stator Reactance (X1): The stator reactance can be determined by conducting a blocked
rotor test on the motor. In this test, the motor is operated at its rated voltage and
frequency, and the rotor is locked or blocked from rotating. The input power and current
are measured, and the stator reactance can be calculated using Ohm's law (X1 = /).

Magnetizing Reactance (Xm): The magnetizing reactance can be determined by
conducting a no-load test on the motor. The motor is operated at its rated voltage and
frequency with no mechanical load connected. The input power and current are
measured, and the magnetizing reactance can be calculated using Ohm's law (Xm = VV/1).

Rotor Resistance (R2): The rotor resistance can be determined by conducting a blocked
rotor test on the motor. The motor is operated at its rated voltage and frequency, and the
rotor is locked or blocked from rotating. The input power and current are measured, and
the rotor resistance can be calculated using Ohm's law (R2 = /).

Rotor Reactance (X2): The rotor reactance can be determined by subtracting the stator
reactance (X1) from the magnetizing reactance (Xm). X2 = Xm - X1.

Equivalent Circuit Parameters: Once the above parameters are determined, the
equivalent circuit parameters of the single-phase induction motor can be calculated. The



equivalent circuit consists of the stator resistance (R1), stator reactance (X1), rotor
resistance (R2), and rotor reactance (X2).

(@) Capacitor Start Induction Motor:

The capacitor start induction motor is a type of single-phase induction motor that uses a
capacitor to provide the necessary phase difference between the main winding and the
auxiliary winding during starting. This type of motor is commonly used in applications
where high starting torque is required. The capacitor is connected in series with the
auxiliary winding, which creates a phase shift between the currents in the main and
auxiliary windings.

During starting, the capacitor creates a rotating magnetic field, which helps in starting the
motor. Once the motor reaches a certain speed, a centrifugal switch disconnects the
capacitor from the auxiliary winding, and the motor continues to run using only the main
winding.

The advantages of a capacitor start induction motor include high starting torque, simple
and robust construction, and relatively low cost. However, it has the disadvantage of
lower efficiency compared to other types of motors.

(b) Capacitor Start and Capacitor Run Induction Motor:

The capacitor start and capacitor run induction motor is another type of single-phase
induction motor that uses both a starting capacitor and a running capacitor. This type of
motor is used in applications where a high starting torque and high efficiency are
required.

In this motor, the starting capacitor is connected in series with the auxiliary winding,
similar to the capacitor start motor. However, in addition to the starting capacitor, a
running capacitor is also connected in parallel with the auxiliary winding. The running
capacitor remains connected during both starting and running conditions.

During starting, both capacitors create a rotating magnetic field, which provides high
starting torque. Once the motor reaches a certain speed, a centrifugal switch disconnects
the starting capacitor, but the running capacitor remains connected, improving the
motor's efficiency.



The advantages of a capacitor start and capacitor run induction motor include high
starting torque, high efficiency, and improved power factor compared to the capacitor
start motor. However, it has a more complex construction and higher cost.

In conclusion, the determination of parameters for a single-phase induction motor is
essential for understanding and analyzing its performance. The capacitor start induction
motor and the capacitor start and capacitor run induction motor are two types of single-
phase induction motors that provide high starting torque for various applications. Each
motor has its advantages and disadvantages, and the choice depends on specific
requirements such as starting torque, efficiency, and cost.



