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Design and manufacture of pneumatic
rehabilitation gloves based on soft robotics

Nafiseh Ghorbani

Farami Nezhad
MSc.,
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Engineering, Alborz

Campus University of

Tehran, Tehran

Abstract: Today, with the advancement of robotics science and the human-robot
interaction space, an approach called soft robot has been presented, which combines the
principles and controls of classic robot design with soft and flexible materials. In this
article, a new method for designing and modeling a pneumatic actuator for use in

Mohammad Reza rehabilitation gloves based on soft robotics is proposed, and finite element modeling

Zakerzadeh*
Associate Professor,

Faculty of Mechanical
Engineering, College of
Engineering, University

of Tehran, Tehran

(FEM) is used to analyze its structure and the response of the actuator under different
pressures and choosing a suitable behavior model for elastomer materials that can simulate
its status under different strains. As well as, the focus is on the direct 3D printing method
to make a soft actuator from thermoplastic polyurethane materials. In elastomer materials,
due to the non-linearity of the relationship between stress and strain, hyper elastic behavior
models are used instead of Hooke's law. In this article, based on the uniaxial tensile test
results, the material has been calibrated and evaluated. In the simulation by combining
different design parameters in the primary structure, the actuator has been improved in
terms of bending capability and the stress and strain in the material has been reduced.
Further, the range of motion (ROM) of the robotic soft glove, which allows finger flexion
with assistance.

Keywords: Soft robot, Artificial muscle, Pneumatic rehabilitation gloves, Actuator, 3D
print, FEM, Experimental test
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Nematollah § V94.2 gas turbine power plants and the necessity of
Mazrouei

PhD Student conversion them to combined cycle
Ahmad reza Abstract: Most of the large-scale gas turbines installed in Iranian power plants are VV94.2
~ Rahmati type and domestically made. Considering the position of these units in the electricity and
Associate Professor, energy industry of the country, in this research, the importance of regular maintenance

Department of
Mechanical Engineering
University of Kashan,
Kashan

and repair of these turbines, repairs to life time extension and their upgrading process
have been explained. The priority and necessity of converting these power plants to
combined cycle and the financial costs of this process have been described. Then it has
been calculated that if these power plants are converted to combined cycle, at least equal
to 200 million cubic meters of natural gas, annually will be saved for each block. If all
the large gas units of the country are combined, it is possible to save about 6 billion cubic
meters of natural gas annually with a current value of nearly one billion dollars. Also,
considering the special characteristics of carbon dioxide at the critical point, including
low pressure and temperature values, high density and low viscosity, the advantages of
using the cycle with this working fluid and using it instead of the steam cycle in combined
cycles have been investigated. Until now, power plants up to 25MW have been built with
this working fluid in the world, but they have not yet reached the commercialization
stage.

Keywords: V94.2 Gas turbine, Combined cycle, Fuel saving, SCO2, Energy
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VX4.2 or VX4.3A
Development State

\ 2 = 2nd Generation

Compressor Size

= Compressor Mass Flow Rate
Speed = Power output

9="50Hz

8=60Hz

6 = 90 Hz (Gearbox)

- Combustion Machine

(German: Verbrennungskraftmaschine) Annex “A” = Annular Combustor
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An experimental investigation on effect of tool rotational
speed and feed rate in friction stir overlap welding of
polyamide sheets

Abstract: In this research, linear friction stir welding has been done on polyamide sheets
in the overlap configuration. The investigated parameters include tool rotational speed and
feed rate. Using the full factorial design of experiments, the samples were welded and
subjected to tensile test. The maximum strength was obtained for the specimen welded with
a tool rotational speed of 1600 rpm and feed rate of 8 mm/min that is equal to 2098 N. Also,
the cross section of the welded samples was studied to investigate the effect of the welding
parameters on the weld nugget, which shows that the increase in the ratio of the tool
rotational speed to the feed rate leads to a suitable heat input and better temperature
distribution which results in more contribution of the lower plate in the welding process
and stronger joints. The most important achievement of the present study is that without
the need to design a special tool that has been emphasized in the past studies about
polymers, it is possible to achieve a suitable joint for polyamide using friction stir welding.
Also, the quality of connection can be improved by using the appropriate ratio of tool
rotational speed to feed rate.

Keywords: Friction stir welding, Polyamide, Tensile test, Tool rotational speed, Feed rate
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Numerical simulation of the effect of the presence of

Amirsasiri B magnetic nanoparticles in humid air on the performance
of solar still under permanent magnet field

Saber Yekani
Motlagh* Abstract: In the present study, for the first time, the impact of presence of magnetic iron
Associate Professor oxide nanoparticles into the humid air within the desalination chamber, as well as the
application of Kelvin force induced by the magnetic field of a permanent magnet, on the
Earrokh performance of a solar desalination system has been numerically investigated. To model
Mobadersani this phenomenon, an object-oriented C™ numerical code was developed in the
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Sajjad Mohammadi

Bazargani
PhD Student,
Department of

Mechanical Engineering,

Urmia University of
Technology, Urmia

OpenFOAM software. The governing equations, including continuity, momentum,
energy, and the mass fraction transport equation for humid air containing magnetic
nanoparticles (referred to as magnetic nanoaerosol), were discretized and solved using
the finite volume method. The effects of various parameters, including magnetization, the
angle, and the placement of the magnet, on the flow pattern and freshwater production
rate were examined. The results of this study show that the use of nanoaerosols in the
absence of a magnetic field weakens the desalination system's performance, such that
with ¢=8%, the amount of freshwater produced is approximately 23% lower than that of
a desalination system with a base working fluid. On the other hand, the use of a
permanent magnet, as a low-cost magnetic source, can increase the freshwater production
rate by up to 260%, which justifies the economic feasibility of this method in the
development of solar desalination systems.

Keywords: Magnetic nanoparticles, Humid air, Magnetic nanoaersol, Solar still,
Permanent magnet, Kelvin force
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A review on the application of additive
manufacturing FGMs in turbines

Abstract: Functionally graded materials (FGM) are a group of engineered materials that
are designed and manufactured continuously and discontinuously in two forms, thin film
and bulk. With the expansion and easier access of advanced, more precise and controlled
methods of manufacturing parts such as additive manufacturing, the potential of using
these materials has also increased. In this report, with an overview of the basic definitions
and common methods of gradient materials manufacturing, the possibility of produce
these materials using additive manufacturing has been investigated, and the
characteristics of each method have been mentioned by reviewing the studies conducted.
In the end, considering the importance of using this category of materials in sensitive
applications such as the turbine industry, two examples of case studies of the use of these
materials based on the additive manufacturing method in the rotary system (gas turbine)
have been introduced. In these studies, both the thin film in the form of gradient coating
and the bulk and integrated form have been used to make the part used in the gas turbine.
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Abstract: Nowadays, due to scarcity of water resources, water recycling and extraction have
been given more attention. Among sources of water is water vapor in combustion products. In
this research, as an example, amount of water vapor in exhaust smoke of Kashan combined
cycle power plant unit was predicted in different seasons and conditions, which is a significant
amount of 22.6 liters per second in winter season. Then, conventional systems of separation of
gas streams, solid and liquid surface absorption, condensation cooling, cryogenic separation
and membrane process were investigated for feasibility of extracting water from smoke and
were evaluated technically and economically. In this case, water quality parameters, energy
saving, investment cost, operation cost and technology evolution were considered as evaluation
parameters. Result of comparison showed superiority of ceramic membrane system of porous
nano filter. Assuming 40% extraction of water in smoke flow, membrane system has a much
lower investment cost than other systems and based on data of Kashan power plant, extraction
of 9.32 liters of water per second can be expected.
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