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The study of the effect of Lewis number on the
laminar diffusion flames

Abstract: One of the most important and influential parameters on flame behavior is the
Lewis number. The main goal of this research is to study the effect of Lewis number on
the Extinction limit of counterflow diffusion flame. Also, the effect of fuel dilution on
Lewis number and flame extinction limit was studied with the help of two diluents, argon
and helium. The research method in this study is numerical simulation with the help of
the CHEMKIN combustion simulator software. For a better and more accurate analysis
of the results, an effective Lewis number was used instead of the Lewis number of fuel
or oxidizer. The results show that the increase in the mole fraction of the diluent increases
the effective Lewis number, and this means more thermal diffusion than mass diffusion.
The largest increase in the effective Lewis number is related to butane fuel. This value
increases from 0.42 to 1.16 in the presence of argon diluent and from 0.44 to 1.77 in the
presence of helium diluent. An increase in the strain rate leads to a decrease in the
maximum temperature, and the maximum temperature in the dilution state with helium
is always lower than the maximum temperature in the state of dilution with argon.
Increasing the diluent percentage also decreases the maximum temperature.

Keywords: Effective Lewis number, Extinction limit, Counterflow diffusion flame,
Thermal diffusion, Mass diffusion, Dilution
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8 Argon (Ar)
® Helium (He)

3 Ethane (CzHe)
4 Propane (C3Hs)
5 Butane (CsH10)
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Tracking of autonomous vehicle path to perform
the lane keeping maneuver using the Adaptive
Model Predictive Control (AMPC) method

Abstract: Autonomous vehicles are designed to improve road safety, traffic
problems and passenger comfort. For this purpose, lane keeping (LK) systems are
important and suitable solutions. The main task of such cars is to predict the activities and
goals of pedestrians and other vehicles. This research deals with the implementation of a
model to develop the lane keeping (LK) function for an autonomous car. In fact, modeling
and lane detection have been done with the automatic driving system toolbox in MATLAB
R2022a software, which enables the development of self-driving cars by providing
computer vision algorithms. Also, by using the information obtained from the lane detection
phase, the necessary path for the lane keeping mechanism will be created. In this research,
in order to follow the path, a controller using Model Predictive Control (MPC) theory has
been used, so that after calculating the values of the steering angle, the self-driving car will
follow the predicted path. Finally, the results of the proposed control method, i.e., the
adaptive model predictive control method (AMPC) are verified and evaluated with the
results of the proportional-integral-derivative (P1D) control method.

Keywords: Autonomous vehicle, Lane keeping, Model predictive control (MPC),
Steering angle
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Hamidreza multi-criteria techniques
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Abstract: In hot seasons of year, due to increase in inlet temperature to compressor,

production power of gas turbines decreases. Gas turbine inlet air cooling is a technology
that improves gas turbine performance, in which gas turbine power per kilowatt is increased
by spending less. In this study, three gas turbine inlet air cooling methods including fog,
D ; media and absorption chiller have been technically and economically evaluated in order to
epartment of Mechanical . . . . . .
Engineering, Kashan improve perfqrmance of I_(ashan cor_nplned f:yc_le power plan_t. In th!s artlc_le, by using multi-
Branch. Islamic Azad criteria technique according to decision criteria, prioritization of inlet air cooling method
' University, for use in Kashan power plant has been done and prioritization of methods has been
Kashan, Iran determined using TOPSIS' methods. Considering technical and economic conditions and
environmental conditions of Kashan region, using multi-criteria techniques, Media cooling
system is selected and introduced as a suitable system to improve performance in this power
plant. By using media system in Kashan power plant, net power output from power plant
increases by 5.166%, energy efficiency and exergy of gas cycle increases by 2.26% and
2.25%, respectively.
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Analysis of the temperature reduction of
photovoltaic panels using transparent polymers by
radiation cooling method

Abstract: Scientists have always emphasized on reducing the temperature of solar cells
and have used various methods with the aim of reducing the temperature of solar panels,
because high temperature causes damage and various defects in the structure of
photovoltaic panels. Among the effective and important researches that have been carried
out on solar cells with the aim of reducing their temperature and increasing their efficiency,
we can mention the radiation cooling method, which shows that the photovoltaic cell coated
with a transparent layer is better than the bare solar cell. It is more efficient than any
additional layer. In this study, the conventional (commercial) structure of the solar cell was
compared with the coated structures in terms of optics and temperature. This comparison
showed that the coated structures have higher efficiency than the commercial structure. In
this research, three solar photovoltaic structures have been put together, which include 1-
commercial (simple) structure, 2- solar panel with a PDMS layer, 3- solar panel with a PVB
layer. Then to software research and simulation. The radiation and temperature properties
of these three structures were discussed and by comparing them, it was shown that in the
structures with PDMS and PVB, the layering temperature in terms of radiation intensity is
reduced by about 5 and 9 K, respectively, compared to the commercial structure, which is
an indication of the effect of cooling. The radiation of transparent polymer materials has on
these two structures.
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A review on low velocity impact behavior of GLARE
fiber metal laminates

Abstract: Fiber metal laminates are composed of alternating thin layers of metal sheets and
fiber-reinforced composites that are adhered to each other. These structures exhibit attributes
such as lightweight construction and superior mechanical properties, as well as excellent
resistance to impact, fatigue, and wear. GLARE is a type of fiber metal laminates that is
manufactured from the combination of aluminum sheets with glass/epoxy fibers and finds
extensive utility across the aerospace, marine, and automotive industries. In this review
article, while introducing the structure and different types of Glare, the concept of low
velocity impact, and the effective factors on low velocity impact behavior of glare have been
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to low velocity impact is influenced by various factors such as thickness, metal type, stacking
sequence, hammer mass, impact angle and metal volume fraction. These factors can either
enhance or diminish the resistance of such structures.
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