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Three-Phase Motor
Winding Calculation: A
Comprehensive Guide
(Nanshengore Method)

This guide provides a comprehensive
understanding of calculating three-
phase motor windings using the
Nanshengore method, a technique
known for its accuracy and clarity.
We'll cover the fundamental principles,
step-by-step calculations, best
practices, potential pitfalls, and

frequently asked questions. This guide
is optimized for SEO keywords like
"three-phase motor winding
calculation," "Nanshengore method,"
"motor winding design," "three-phase
motor repair," and "electrical motor
winding."

Understanding Three-
Phase Motor Windings

Before diving into calculations, let's
establish a foundational understanding.
Three-phase motors use three sets of
windings, each displaced by 120
electrical degrees. These windings,
when energized with three-phase AC
power, create a rotating magnetic field,
driving the motor's rotor. The winding

configuration (star or delta) impacts the
voltage and current relationships.

Key Parameters:

Number of Poles (P): Determines the
motor's speed. Higher pole counts lead
to lower speeds.
Number of Slots (Z): The total number
of slots in the stator.
Number of Coils per Phase (Cp): The
number of coils connected in series per
phase.
Number of Turns per Coil (Tc): The
number of turns of wire in each coil.
Coil Pitch (Y): The distance between the
coil sides in terms of slots. Full-pitch
coils have a pitch equal to the pole
pitch.
Phase Voltage (Vp): The voltage applied
to each phase.
Line Voltage (Vl): The voltage between
any two lines.
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The Nanshengore
Method: Step-by-Step
Calculation

The Nanshengore method
systematically calculates winding
parameters, ensuring efficient and
reliable motor operation. This method
is particularly useful for determining
the optimal coil pitch and number of
turns for specific motor requirements.
Let's consider an example:

Example: We'll design a 4-pole, 36-slot,
three-phase motor using the
Nanshengore method. We'll aim for a
coil pitch of 7 slots (a slightly shortened
pitch for better harmonics).

Step 1: Determine the Pole Pitch:

Pole pitch (Yp) = Z / P = 36 slots / 4
poles = 9 slots/pole

Step 2: Calculate the Coil Pitch (Y):

We've chosen a coil pitch (Y) of 7 slots.

This is a shortened pitch, often
preferred for improved motor
performance.

Step 3: Determine the Number of Coils
per Phase (Cp):

Cp = Z / (3 P) = 36 slots / (3 4 poles) =
3 coils/phase

Step 4: Calculate the Number of Turns
per Coil (Tc):

This depends on the required voltage
and motor specifications. This is
typically determined empirically
through experience or using motor
design software. For our example, let's
assume Tc = 20 turns.

Step 5: Winding Diagram &
Connections:

This step involves creating a winding
diagram showing the coil placement
and connections in the stator slots. The
Nanshengore method provides a
systematic way to do this, ensuring the
correct phase displacement of 120
electrical degrees. This usually involves

assigning specific slots to each coil side
of each phase and noting connections
(series or parallel). Software tools are
extremely beneficial for this step,
reducing the risk of errors.

Step 6: Star or Delta Connection:

Once the winding diagram is complete,
choose whether to connect the
windings in a star (wye) or delta
configuration. Star connection
produces a lower phase voltage and
higher phase current compared to a
delta connection for the same line
voltage.

Calculating the required wire gauge:
This depends on the calculated phase
current (which depends on the motor
power and chosen connection type).
Consult wire gauge tables to determine
the appropriate wire size based on
current carrying capacity and
temperature rise.
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Best Practices &
Considerations

Use of Motor Design Software: While
manual calculations are possible, using
specialized motor design software
significantly simplifies the process,
reducing errors and optimizing winding
design.
Accurate Slot Dimensions: Ensure
precise measurements of stator slot
dimensions for accurate coil placement
and winding calculations.
Insulation Selection: Choose
appropriate insulation material based
on the operating voltage and
temperature.
Proper Coil Laying Techniques: Careful
coil placement minimizes air gaps and
improves efficiency.
Verification through Simulations:
Before physically winding the motor,
simulate the design to verify
performance and identify potential
problems.

Common Pitfalls to
Avoid

Incorrect Coil Pitch Calculation:
Incorrectly calculating coil pitch can
lead to poor motor performance and
increased harmonics.
Errors in Winding Diagram: Mistakes in
the winding diagram can result in short
circuits or incorrect phase
relationships.
Neglecting Coil Resistance: Ignoring
coil resistance can lead to incorrect
current calculations and overheating.
Ignoring Skin Effect: At high
frequencies, the skin effect becomes
significant and needs to be accounted
for in wire selection.
Inappropriate Insulation: Using
insufficient insulation can lead to short
circuits and motor failure.

Summary

The Nanshengore method provides a
systematic approach for calculating
three-phase motor windings, ensuring
accurate and efficient design. This
method, combined with the use of
motor design software, helps minimize
errors and optimize motor
performance. Understanding the
various parameters, meticulous
attention to detail, and verification
through simulation are crucial for
successful implementation.

FAQs

1. Can the Nanshengore method be
used for all types of three-phase
motors?

While adaptable, the Nanshengore
method is primarily suited for simpler
motor designs. Modifications might be
necessary for specialized motors with
complex winding configurations (e.g.,
fractional-slot concentrated windings).



Three Phase Motor Winding Calculation Nanshengore

4

2. How do I determine the optimal
number of turns per coil?

The optimal number of turns per coil
depends on the desired voltage and
motor power. This is often determined
empirically or through iterative
simulations using motor design
software. You might need to adjust the
number of turns based on trial and
error or experience.

3. What is the significance of coil pitch
in motor performance?

Coil pitch affects the harmonic content
of the back EMF. A full-pitch coil
produces a sinusoidal back EMF, while
shortened pitch coils reduce harmonics
but slightly reduce the magnitude of
the EMF. Choosing the optimal coil
pitch involves trade-offs between
harmonic reduction and EMF
magnitude.

4. What are the advantages of using
motor design software?

Motor design software simplifies
calculations, creates winding diagrams

automatically, performs simulations to
predict performance, and helps
optimize the design for various
parameters, leading to a more efficient
and reliable motor.

5. How can I verify the accuracy of my
winding calculations?

You can verify the accuracy of your
calculations through simulation
software, comparing the predicted
performance parameters with
established standards, and through
experimental measurements after
winding the motor. Compare measured
voltage, current, and speed against
theoretical values.

This comprehensive guide provides a
solid foundation for understanding and
applying the Nanshengore method for
three-phase motor winding
calculations. Remember to always
prioritize safety and use appropriate
safety measures when working with
electrical equipment.

Getting the books Three Phase Motor

Winding Calculation Nanshengore
now is not type of challenging means.
You could not deserted going similar to
book amassing or library or borrowing
from your links to open them. This is an
unconditionally easy means to
specifically acquire lead by on-line. This
online message Three Phase Motor
Winding Calculation Nanshengore can
be one of the options to accompany you
in the manner of having new time.

It will not waste your time. put up with
me, the e-book will agreed vent you
additional concern to read. Just invest
tiny mature to door this on-line
statement Three Phase Motor
Winding Calculation Nanshengore
as without difficulty as review them
wherever you are now.
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