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Al Asadi A new reduced mechanism for methane oxidation

Assistant Professor,

DeFI’EamT‘e”t of M:Chf"ln'ca][ Abstract: One of the important problems in the field of simulation of combustion
ngineering, Faculty o processes is the large size of the reaction mechanisms. For this reason, researchers have

Engineering, . . . .
o always tried to reduce the reaction mechanisms and reduce the number of reactions and
Bozorgmehr University of 77 . . . .
Qaenat, Qaen species in order to save time. The main goal of this research is to present a reduced
mechanism for methane oxidation. Combustion simulation has been done with the help
of diffusion flame model and mechanism reduction by sensitivity analysis and reaction
pathway analysis in CHEMKIN combustion simulator software. In the sensitivity
analysis, reactions that have low sensitivity in relation to all species are removed. In the
reaction pathway analysis, the reactions that have a small contribution to the production

Mitra Yadegari
Assistant Professor,
Department of Mechanical
Engineering, Faculty of

Mechanics and Civil of species or whose rate of reaction is less than a certain limit are eliminated. The
Engineering, Esfarayen proposed mechanism of the current research has 123 reactions and 33 species of 6
University of Technology, elements. While the primary general mechanism has 1359 reactions and 230 species of
Esfarayen 6 elements. The results show that the proposed reduced mechanism is in good agreement

with the experimental and numerical results of other researchers and, unlike the
mechanisms proposed by other researchers, it is effective in a wide range of temperature
and pressure. The comparison of different results in the present study shows the
maximum relative error between complete and reduced mechanisms at about 0.7%.t of
view of air pollution control and issues related to combustion efficiency.
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2 Direct numerical simulation

I One-dimensional turbulence model
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3 Computational singular perturbation theory

! Directed relation graph theory
2 DRG-aided sensitivity analysis algorithm
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4 Artificial diffusion
5 Twopnt (two-point boundary value solver)

1 Detailed mechanism for methane
2 Opposed-flow diffusion flames
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1 Reduced mechanism for methane
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Structural optimization of Nd:YAG laser chamber
under thermal and mechanical loads for sealing of
the lapped surfaces

Abstract: The Nd:YAG laser chamber is heated due to the passage of the laser beam
and its strength requires overcoming thermal stresses and maintaining the mechanical
properties of the material. To prevent heat accumulation, the chamber is cooled by a
water channel. In this research, the sealing of the channel is done by applying force in
two clamps located at the YAG, according to the special conditions and the necessity of
not disturbing the passage of the beam. By increasing the applied force, the quality of
sealing increases, but the need to prevent the failure of parts limits this increase in force.
Calculating the optimal arrangement of forces for the maximum forces applied to the
system in terms of geometrical and behavioral constraints to maximize the sealing
performance is the innovative aspect of this research. The YAG parametric model was
extracted and with targeted analysis, a model with uniform stress distribution was
obtained, which led to the design of the model with the maximum applicable force. The
maximum force used for sealing was calculated to be 401N. The optimal force ratio in
screws was 60%. By reducing the probability of failure, the presented method reduces
the cost and increases the sealing performance and can be used in similar cases.

Keywords: Nd:YAG laser, Laser chamber, Increasing sealing performance, Structural
strength, Optimization
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Experimental study of the effect of
Al203-MWCNTs/Water hybrid nanofluid
temperature entering the counter flow cooling tower
on the thermal performance of the tower

Abstract: In this study, the effect of inlet temperature of alumina and carbon nano tube
added to water base fluid as hybrid nano fluid on heat transfer in wet counter flowcooling
tower has been investigated experimentally in cooling tower. The air flow inside the
tower is created by a sucker and the device has a forced flow, the cooling tower has a
moisture absorber, the heat and mass transfer from the walls of the cooling tower is zero,
the temperature is uniform at every level of the water flow in the tower. And the ambient
pressure is 600 mm Hg. The results show that in the ratio of fluid flow rate to air flow rate
of 2 (L/G=2), the heat dissipated from the fluid for pure water and hybrid nanofluid with a
concentration of 0.05 percent by volume is 2.489 and 2.84 kW, respectively have been. In
fact, by adding alumina nanoparticles and carbon nanotubes to the water base fluid, the
amount of heat removal from the fluid has increased by 14.1%. Also, the efficiency of the
tower in the same values has increased from 33.5% to 39.9% and has increased by 6.4%.
This is due to the increased heat transfer coefficient of the hybrid nanofluid compared to
pure water.

Keywords: Nano fluid, Hybrid Nano fluid, Alumina, Carbon Nano tube, Counter flow cooling
tower
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A review on the application of friction stir welding
in the welding of high entropy alloys

Abstract: High-entropy alloys (HEAS) are a new generation of alloys that, unlike
conventional alloys, contain at least five elements with equal or close percentages. Due
to the emerging nature of this category of alloys and on the other hand due to the
complexity and wide difference in the behavior of these alloys with conventional alloys,
their welding has unique complications. Different welding methods, both fusion and
solid state methods, have been used to join these alloys. Some of the most widely used
methods are gas tungsten arc welding (GTAW), laser welding, and friction stir welding.
Friction stir welding is a solid state joining process that does not have many of the
defects of fusion welding due to its solid state nature. In this article, the studies
conducted in the field of friction stir welding of high entropy alloys and its comparison
with other welding methods have been summarized. Also, the friction stir processing of
this class of materials as well as the use of these materials as coatings or reinforcing
particles have also been evaluated according to the articles published in academic
journals.
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A review of the experimental and numerical
studies on fused deposition modeling

Abstract: In recent years, 3D printing technology has played an important role,
especially in prototyping and manufacturing parts with high speed and low cost. Among
the various methods, fused deposition modeling (FDM) is known as one of the most
economical and widely used. This method uses materials such as polylactic acid (PLA)
and acrylonitrile butadiene styrene (ABS), and parameters like nozzle temperature, layer
thickness, and print speed directly affect the final quality of the part. Due to their
significant impact on properties such as tensile strength, Young's modulus, flexural
strength, and dimensional stability, many experimental and numerical studies have been
conducted. The growing industrial use of this method highlights the need to review and
evaluate these studies. This research aims to review and critically analyze them from
both experimental and numerical perspectives to identify the key parameters in
optimizing mechanical properties and reducing costs. Results show that parameters such
as layer thickness and print speed have a greater effect on tensile strength and production
time/cost. Achieving a proper balance among printing parameters is essential to produce
parts with optimal properties and low cost. The findings are also consistent with previous
research.

Keywords: 3D printing, Fused Deposition Modeling (FDM), Printing parameters,
Experimental analysis, Numerical simulation
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® Stereolithography

10 Digital Light Processing (DLP)

11 Scott Crump

12 Fused Deposition Modeling (FDM)
13 Solidworks

14 Stereolithography (STL)

15 Simplify
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L Additive Manufacturing (AM)

2 Filament

3 Laminated Object Manufacturing (LOM)
4 Inkjet 3d Print (3DP)

5 Electron Beam Melting (EBM)

% Selective Laser Sintering (SLS)

7 Selective Laser Melting (SLM)

8 Laser Metal Deposition (LMD)
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! Scanning Electron Microscope (SEM)
2 Raster angle
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3 Finite Element Analysis (FEA)

A

1 Polyether Ether Ketone (PEEK)
2 Supporting layer
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Review on creep life estimation methods in high
temperature components

Abstract: Creep is a time-dependent phenomenon that occurs at high temperatures and
leads to the permanent deformation of a material under constant stress. Due to the
significance of this phenomenon in high-temperature components, estimating the
lifespan of such components has always been challenging. Initially, this estimation was
performed using damage-free methods, where the effects of damage, such as crack
growth and microstructural defects, were not considered. However, with advances in
science and the increasing sensitivity of component performance, damage-based
lifespan estimation approaches, such as damage mechanics and fracture mechanics,
were introduced. In fracture mechanics, the assumption is the existence of a crack, while
in damage mechanics, damage is considered to result from the nucleation of
microstructural defects. Therefore, the damage parameter holds particular importance
in damage mechanics equations. The evolution of these equations has shown that newer
formulations allow for the differentiation of microstructural defects. The limitations of
each method have led researchers to gravitate towards combined equations to address
these constraints. These equations are primarily based on damage mechanics,
highlighting the importance of this approach in lifespan estimation. Despite these
advancements, studies related to uncertainty and the performance of components under
real-world conditions, which are typically multiaxial, remain limited. It is expected that
future research will focus more on these important topics, alongside the development of
new relationships based on damage mechanics.

Keywords: Creep, Fracture mechanics, Continuum damage mechanics, Remaining life,
High temperature components, Crack initiation, Crack growth
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