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Editor Speech

I thank God the Wise that it was a success for me and my colleagues to prepare and release another
version of “Gashtavar~ publication

During this period, the efforts of all colleagues in the form of the journal team have been to attract the
attention of its audience by publishing scientific materials from various fields of mechanical engineering
and seek increasing success; Of course, this will not be achieved without the cooperation of each and
.every one of you dear ones

On the other hand, it is evident that we are going through hard times and many parts of the world,
iIncluding our beloved country, are suffering from CoronaVirus disease. Decisions to combat the outbreak
of the disease led to the closure of most activities in the country, including universities, in early March of
last year, which also delayed the publication of the fourteenth edition of the journal. Therefore, we
.express our sincere apologies to you, gentlemen

It iIs hoped that thanks to God, patience, and the conscious efforts of the elites and the support of the
people of the society, these difficult days will pass as soon as possible and we will witness good days with
health for all our dear nation

In the end, I would like to sincerely thank all those involved, including the managing director and esteemed
members of the editorial board, the esteemed professors of the Faculty of Mechanical Engineering and
the esteemed colleagues in the field of cultural vice chancellor of the University of Tabriz who undertook
valuable efforts and from all these nobles, | ask God Almighty for more and more success. Also, I humbly
.ask all experts, professors and students to continue our path with their compassionate guidance

Amirreza Javaherian
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Nuclear Fuel
Mahdi Nami

Overview:

Plutonium is a chemical element with
atomic number 92 and atomic mass 239 that
was first developed during the controlled
reaction of the uranium nucleus failure.
Human-powered nuclear applications began
with uranium-235. That is and is the most
important nuclear fuel.

Uranium Nuclear Fuel:

T the U-235 (available in natural uranium)
iIsotope could not be broken, even with a
mountain of natural uranium, no one would
e able to use its latent energy. This isotope
IS broken down by neutrons with any amount
of energy. Natural uranium metal contains
very small amounts of it. Only 0.7% of the
remaining natural uranium contains 99.3% of
the 238 uranium, which is broken only by fast
neutrons.

Uranium 238 effectively absorbs slow
neutrons with energy of one to ten volts.
Plutonium Nuclear Fuel:

f the high-energy neutrons resulting from
the breakdown of uranium-235 are reduced
to auxiliaries such as graphite, plain water,
or heavy water or other materials with
this amount of energy (1 to 10 ev), the
miracle begins. The U-238 nucleus absorbs
such slow neutrons. It is then stimulated
and decomposed and eventually becomes
olutonium with a half-lite of 24.4 vyears. It
IS noteworthy that uranium-235 is broken
down by both fast and slow neutrons.

Thus, during the wuse of uranium-235
in the reactor, a certain amount of
uranium238 (non-breakable) is converted
to plutonium-239 (breakable). In the
above method, during the gradual use of
uranium-235 (0.7%) and plutonium-239,
which are non-nuclear reactors, it becomes
possible to convert a considerable amount

natural uranium-238 into suitable nuclear
fuel. Pure Plutonium 238 is a strong poison
and simply ignites in the air and releases
alpha particles at about 5 Mev during
decomposition. In this case, we have the
following: Plutonium entry is particularly
dangerous in human or animal organisms.
Because it cannot be removed by natural
actions. Plutonium in the body, greatly
interferes with gamma rays, causing acute
radiation diseases or even death. In this
case, we have the following:

Nuclear fuel applications:

In the nuclear reactor, these materials are
used to supply nuclear fusion energy and
ission heavy nuclei. Nuclear power plant is
used to generate nuclear power and launch
generators, motors and dynamos.

't is widely used in the military industry
and is widely used in the manufacture of
high-powered ammunition and weapons,
including a variety of condiments, rockets,
grenades, nuclear submarines, spacecraft,
long-range missiles, and nuclear bombs.
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Thermal Therapy-Hyperthermia

Techniques
Navid Faraji

Hyperthermia, the procedure of raising the
temperature of a part of or the whole body
above normal for a defined period of time, is
applied alone or as an adjunctive with various
established cancer treatment modalities such
as radiotherapy and chemotherapy.

Clinical hyperthermia falls into three
oroad categories, namely, (1) localized
nyperthermia, (2) regional hyperthermia,
and (3) whole-body hyperthermia (WBH).
Because of the various problems associated
with each type of treatment, different
heating techniques have evolved. In this
article, background information on the
niological rationale and current status of
technologies concerning heating equipment
for the application of hyperthermia to
numan cancer treatment are provided. The
results of combinations of other modalities
such as radiotherapy or chemotherapy with
hyperthermia as a new treatment strategy
are summarized. The article concludes with
a discussion of challenges and opportunities
for the future.
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Techniques

Facilitated by the enormous progression in
computational power, the last decade has
brought significant advances and innovations
In the technology needed to develop RF,
microwaves, and ultrasound applicators.
Applicators are positioned around or near the
appropriate region, and energy is focused on
the tumor to raise its temperature. Currently,
nyperthermia systems can be interfaced with
magnetic resonance image (MRI) systems,
allowing noninvasivetemperature monitoring
of the treatment.

1. Ultrasound

Sound is vibration. Ultrasound waves
involve the propagation of sound waves
at a frequency of 2—20 MHz through soft
tissues. Absorption of ultrasound waves
results in heating of the medium. In terms
of basic physics, ultrasound has the best
combination of small wavelengths and
corresponding attenuation coefficient that
allow penetration to deep sites with the
ability to focus power into regions of small
size. The primary limitation of such systems
IS their inability to penetrate air and the
difficulty in penetrating bone.

Early ultrasound systems usec
single-transducer applicators that showec
increased tumor temperatures comparec
with microwave systems. Multiple elements
and frequencies can be used in order to
increase the focusing of energy while
maintaining good penetration depth, thus
making SAR shaping by either phasing or
mechanical scanning clinically feasible for
superficial sites.

Over the years, ultrasound devices capable of
Improved heating uniformity and controlled
depth of penetration, mostly by using
multiple applicators with phasing and power
steering, have been designed.




2. Radiofrequency (RF)

The initial investigation of the use of RF
waves in the body is credited to d’Arsonval
in 1891, which showed that RF waves that
nass through living tissue cause an elevation
In  tissue temperature without causing
neuromuscular excitation.

These observations eventually led
to the development in the early- to
mid-1900s of electrocautery and medical
diathermy.134-137 To heat large tumors
at depth, RF fields in the range of 10-120
MHz are generally used with wavelengths
that are long compared to body dimensions
and, thus, deposit energy over a sizeable
region. 64 Schematically, a closed-loop
circuit is created by placing a generator, a
large dispersive electrode (ground pad), a
natient, and a needle electrode in series.
Both the dispersive electrode and needle
electrode are active, while the patient acts
as a resistor. Thus, an alternating electric
field is created within the tissue of the
natient. Given the relatively high electrical
resistance of tissue in comparison with the
metal electrodes, there is marked agitation
of the ions present in the tumor tissue that
immediately surrounds the electrode.

This ionic agitation creates frictional heating
within the body, which can be tightly
controlled through modulation of the
amount of RF energy deposited.138-140
The tissue’s resistance to current flow
results in thermal lesions. The desiccated
and coagulated tissue raises the resistance
to current flow, impeding effective tissue
neating and limiting the size of RF-induced
esions. Studies have shown that RF-induced
esions increase rapidly in size during the
initial period of power application, and then
the rate of increase diminishes rapidly as
the resistance rises at the electrode-tissue
Interface and the current flow falls.

3. Microwaves
One of the more promising hyperthermia
techniques is the wuse of microwaves.
Microwave hyperthermia has been used on
thousands of patients suffering from prostate
or breast cancer. Microwave-generated
heat is used to shrink and/or destroy
cancerous tumors. Microwave hyperthermia
nas generally utilized single-wave guide

microwave antennas working at 434,
915, and 2450 MHz. A hyperthermia
system includes the antenna and a

non-contacting temperature sensor that
scan a predetermined path over the surface
of tissue to be treated. The temperature
sensor senses the temperature of the tissue,
and a controller closes a feedback loop
that adjusts the microwave power applied
to the antenna in a manner that raises
the temperature of the tissue uniformly.
Microwave hyperthermia is frequently
used in conjunction with other cancer
therapies, such as radiation therapy. It can
increase tumor blood flow, thereby helping
to oxygenate poorly oxygenated malignant
cells.

The early systems have had the heating
disadvantage of having lateral SAR contours
that are significantly smaller than the
applicator  dimensions, thus causing
under-heating problems in early trials wher
iInvestigators used applicators that coverec
the tumors visually, but heated only their
central region. Also, at the frequency of
operation, these systems have relatively long
wavelengths, limiting their ability to focus
on tumors. To overcome these limitations,
Improved antenna based systems anc
multiple-applicator systems have been usec
clinically for large tumors, and phasing of
such systems is a possibility.
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Thermal Therapy, Part 2:

Hyperthermia Techniques
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Table - by Salar Hemmati

Down:

1- One of the extensive properties ..........

2- The properties of the system which measures the system’s disorder ..........

3- One of the forms of heat transfer ..........

4- \What is the resistance of a material to change in velocity? ..........

5- If damping is heavy, oscillatory motion will not occur; the system is said to be .......

6- Which phenomenon occurs when the frequency of the excitation is equal to the natural
frequency of the system? ..........

/- A measure of difference between the expected position and the actual position of a
mechanical system means ..........

8- In which phase, the entropy of the substance is lowest? ..........

9- One of the factors that cause a process to be irreversible ..........

10- Similar to bolt ..........

11- A mechanical design software’s ..........

Across:

1- What is defined as the temperature at which condensation begins when the air is cooled
at constant pressure? ..........

2- Which device convert reciprocating motion of the piston to rotary motion? ..........

3- The property of a material by which it turns to its original dimensions during unloading is
called ..........

A- |f stress is static, it cannot cause ..........

5- If a particle is confined to a specific path, its motion is said to be ..........

6- The force of this member of dynamic systems is proportional with the displacement ..........
/- One of the most powerful multiphasic commercial simulation software’s in the mechanical
engineering ..........
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