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Abstract — Nano fillers play a vital role in increasing the performance of different types of motors. In recent days, nano technology
shows a tremendous improvement in the manufacture of high performance electronic devices and circuits, electrical apparatuses and
equipment. In this paper, a wide literature survey was done on the filled of nano dielectrics and nano coated motors. Comparison of
different nano fillers coated motors was done to show which motor was having superior performance characteristics compared to other
motors. Based on the literature survey on the previous research works carried out in the field of applications of nano technology in the
coating of nano fillers to the enamel used in the motors. Ball mills are using three phase induction motors for the mechanical
operations. Ball mills are used to manufacture the nano powders used for both the nano technology and pyro technology. Industries
should be well equipped with safety devices to avoid the fire accidents. Industries should follow the safety norms to avoid the fire
accidents. Pyro technology based research centre was located in Sivakasi to understand and motivate the engineers, people to make an
interest towards Pyro industries and to train the persons about the safety measures while working with the nano pyro powders used in
the nano pyro industries. The powders used here are always in the nano range. But, the people were unaware of this technique. So, this
paper will create some knowledge to the people who are working in nano pyro based industries present in Sivakasi. Sivakasi was an
industrial city located in South India having more than 15000 nano pyro based industries. So, this paper will educate the engineers,
managers and the persons who are all associated with these industries.
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The nano electrical machines are designed as per standard
specifications. The requirements like low cost and high
quality are conflicting in nature and so a compromise should
be done between them [1]. The nano electrical machines are
classified into

1. INTRODUCTION

The Nano electrical machine design involves the application
of nano science and nano technology to produce

1. Cost effective

2. Durable

3. High Quality and

4. High Efficiency machines

1. Static and
2. Dynamic Machines
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Nano transformer is a static machine whereas nano motors
and generator are dynamic machines. Nano transformer
converts electrical energy from one level to another level
without changing frequency. It is a static electromagnetic
device. It consists of two or more windings which link with a
common magnetic field. An iron core serves as a path for
magnetic flux. The basic constructional elements of a nano
transformer are

1. Windings

2. Core

3. Tank

4. Cooling tubes and

5. Insulation

It has two windings. One is called as high voltage winding
and another is called as low voltage winding. One of the
winding is connected to supply and it is called as primary.
Another winding is connected to load and it is called
secondary. The different types of transformer are

1. Core type

2. Shell type

3. Berry type

In core type, the windings surrounded the core whereas in
shell type, the core surrounds the windings. The core and
winding assembly is housed in the tank. Nano filler mixed is
used for insulation. Cooling tubes are provided around the
tank surface in order to increase the effective cooling surface
[2]. Nano rotating machines convert electrical energy to
mechanical energy or vice-versa. The conversion takes place
through magnetic field. The required magnetic field is
produced by an electromagnet which requires a core and
winding. The basic principle of operation is governed by
faradays law of electromagnetic induction. Every rotating
machines has the following quantities

1. Field flux

2. Armature flux

3. Voltage

4. Current

5. Mechanical force

In generator, the armature is rotated by a mechanical force
inside a magnetic field or the magnetic field is rotated by
keeping armature stationary. By faradays law of
electromagnetic induction an emf is induced in the armature.
When the generator is loaded, the armature current flows
which produces armature magnetic field. Hence, in a
generator, by the presence of a magnetic field and mechanical
force, armature magnetic field is produced.

The mechanical force developed by the motor is due to the
reaction of two magnetic fields. A current carrying conductor
has a magnetic field around it. When it is placed in armature
magnetic field, it experiences a mechanical force due to the
reaction of two magnetic fields. Hence in a motor by the
presence of two magnetic fields, a mechanical force is
developed.

Any rotating machine requires two magnetic fields. One is
stationary and another one is revolving. Hence a rotating
machine will have a stationary and rotating electromagnet,
each consisting of a core and winding. The stationary
electromagnet is called stator and the rotating electromagnet is
called is called rotor.

The basic constructional elements of rotating machine are
stator and rotor. In DC machines, the stator consists of filed
core and windings. The rotor consists of armature core and
windings. The rotor consists of filed core and windings. The
basic constructional elements of DC machines are
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1. Stator

i. Yoke

ii. Field pole

iii. Pole shoe

iv. Field winding
v. Inter pole

2. Rotor

i. Armature core

ii. Armature winding
iii. Commutator

3. Brush and Brush holder
CNT based materials can be used for brushes.

4. Insulation

Enamel (or) varnish is used to coat windings to provide
insulation between the windings. Enamelled copper wires are
used as conductors. Hence, enamel is used for two purposes

1. Coating of the conductors

2. Coating of the windings

In nano coated motors, the enamel mixed with nano fillers is
used for the coating of the windings. The basic constructional
elements of squirrel cage induction motors are
Stator

i. Frame

ii.  Stator core

iii. Stator winding
Rotor

i.  Rotor core

ii. Rotor bars

iii. End windings

2. ALGORITHM FOR THE DESIGN OF
NANO MOTORS

1. Manufacture the nano fillers by using ball mill method [3]
2. Augment the particle size by using SEM analysis [4]

3. Mix the nano fillers and the enamel by ultrasonic vibrators
4. Coat and impregnate the windings of different types of
motors with the various nano fillers [5]

5. Test the different nano coated motors

6. Compare the results

7. Justify the nano coated motor which is having the superior
characteristics when compared to other motors [6].

3. EXPERIMENTAL WORKS NEEDED
FOR THE DESIGN OF NANO MOTORS

1.Ball mill was used to manufacture the nano fillers used in
nano coated motors used in Textile industries. Al,O3, SiO,,
TiO,, ZrO,, ZnO, SiC were used as nano fillers used in nano
coated motors [7].

2. SEM was used to augment the particle size of fillers before
and after Ball milling process.

3. Ultra sonic vibration process was used to mix the enamel
and nano fillers [8]

4. Nano filler mixed enamel was used as the coating and
impregnation for the windings of the motor [9].

5. Different types of testing were conducted to determine the
performance of the nano coated motor [10]. They were

a. Direct loading

b. Temperature test
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¢. Harmonics Measurement

d. EMI Measurement

6. The readings should be taken and compared between the
different types of nano coated motors used in Textile mills.

4. ADVANTAGES OF NANO COATED
MOTORS

The following are the advantages of nano coated motors [11]:
1. Higher efficiency
. Wide operating temperature range
. Reduced Harmonics
. Reduced EMI
. Increased life time
. Reduced losses
. Improved Cooling
. Reduced noise
. Lesser amount of powder to produce large output
10. The quality of the industries will be increased by
these motors.

O© 00 NO O Wi

5. LIMITATIONS OF NANO COATED
MOTORS

The most important drawbacks of nano coated motors are:

1. Powder manufacturing is time consuming
2. Expensive equipments were employed for synthesis
and characterization of nano fillers

6. CONCLUSIONS

This paper shows the wide knowledge required for the design
of nano coated motors used in Nano Pyro Industries located in
the South Indian city called as Sivakasi. The following tests
should be conducted for the design and checking of the nano
coated motors:

1. SEM Results

2. Direct loading

Load test was used to find the performance of the motor in
terms of efficiency

3. Temperature test

4. Harmonics Measurement

5. EMI Measurement
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