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Abstract: The upper limit of human hearing frequency is considered to be 20 kHz and the frequency above 20KHz are
called Ultrasound. The important and vital role of ultrasound in human life has been proven to everyone. Many
applications of ultrasound in medical imaging, food industrial, military applications, water disinfection, insecticide and
metal and plastic fusion and such applications, all show the importance of ultrasound. In this paper at first ultrasound is
defined. The applications and advantages of it are explained in detail and the application of insecticide as a special
application is described. The probable biological effects of ultrasound which reported by researchers is explained too.
Thermal Index (TI) and Mechanical Index (MI) and thermal effects are defined. The condition of propagation of sound
wave, the level of their energy and other characteristics of them are introduced.
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Extended Abstract

1- Introduction

Ultrasound refers to sound waves that have a frequency
higher than the frequency range of human hearing. This
range decreases with age, but usually the highest human
hearing frequency is considered to be around 20 or 25 kHz.
Sound is a longitudinal mechanical wave that propagates
in the material environment by creating alternating
contractions and expansions (creating alternating changes
in the density of the surrounding material). This wave can
be received and understood by the human hearing system
in a certain frequency range. Just as "visible light" is a very
small part of the entire spectrum of electromagnetic waves,
"sound" (in the sense of what we hear) is also a very small
part of the vast spectrum of sound waves. The auditory
system of human babies is sensitive to the frequency range
of 20 Hz to 20 kHz, but with age, the upper limit of this
range decreases gradually, so that adults can hear sounds
in the range of 20 Hz to 15 kHz and sometimes 18 kHz. In
this paper the production, application and biological
effects of ultrasound have been introduced and reviewed.

2- Methodology

Because of the properties of ultrasound such as 1- They are
very energetic. 2- Similar to light waves, sound waves are
also reflected, absorbed and scattered. 3- They cover long
distances without much decrease in energy level. 4- It is
possible to produce standing waves in a liquid with the
help of ultrasound waves. In this situation, the liquid
medium will act like a diffraction grating, which is called
an acoustic grating. 5- When passing through an object,
they create intense thermal effects. The extent of these
effects depends on the intensity of the ultrasound wave and
the type of tissue. 6- Sound waves do not propagate in a
vacuum because there is no substance there that wants to
vibrate or move. 7- In a homogeneous environment, the
speed of sound remains constant. So the application of
these waves from around 28 years ago have been studied.

3- Results and discussion

Depending on the frequency and range, ultrasound beams
have many and varied applications in the medical, military
and industrial communities. In industrial applications,
low-power, high-frequency ultrasound is used to test and
measure materials and reveal cracks, fractures, and
movement of parts, etc. High power ultrasound (lower
frequency and higher power) for cleaning, plastic welding
and metals. Cutting and shaping, separation, combination
is used. Industrial imaging to detect defects of parts is also
one of the other applications of ultrasound in the industry.

Ultrasonic technology is used in the processing, cooling,
and preservation of food products. It is also used as a
method for the heat process in removing microorganisms
and enzymes without nutrients in foods, homogenization,
fruit drying, fruit ripening detection, vegetable oil
extraction, fruit and other food quality measurement,
determination of material compositions. food and particle
size, improving the quality of fried products can be
mentioned too. The special application of ultrasound is in
insect and pest resellers. Although Ultrasonic pest control
devices are made in two models. The type that is connected
to the electrical outlet and the type that is desktop. The first
model is less effective in not covering the entire space due
to space limitations. Its desktop model is more successful
in this regard because it can be moved and adjusted with
the equipment and the environment. These devices have
been marketed in Iran with the insect repellence approach
and in America with the rodent repellence approach. But
apparently, none of them have real functionality. The
reason for the inefficiency of this system is assumed to be
the normalization of these waves in the environment for
animal pests. It means that even in the presence of waves,
they give off pests. Because they have been able to get
used to the waves.

4- Conclusion

In this article, ultrasound waves and their features and
specifications were described. There are many different
applications for ultrasound that were introduced in detail.
So far, many studies have been conducted on the
biological effects of waves on the human body. Ultrasonic
waves have been investigated as a part of the spectrum of
waves. Researches have not reported very bad effects in
the field of medical applications yet, so this problem has
caused ultrasound to be used as a low-risk medical
diagnosis method. Currently, sufficient experimental data
for the possibility of radiation risk in the use of ultrasound
devices have not been clearly presented, but studies have
been conducted on body organs, cellular and molecular
levels, which indicate the possibility of a biological risk of
ultrasound on the human body and organisms in general.
In any case, it should be noted that especially considering
that the use of this system in any environment such as
home or workplace means that people are exposed to
ultrasound radiation all the time or at least for long hours
during the day. It is necessary to consider the possibility of
any danger for different ages. Also, the results of the
research conducted on the effect of ultrasound waves
caused by repeated ultrasounds during pregnancy, on
newborn babies and then children, it is necessary to study
the intensity of ultrasound waves very carefully more.
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