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Modeling and economical thermodynamic optimization
of flat plate solar collector in transient mode

Abstract: The purpose of this research is economic thermodynamic optimization of flat plate
solar collector and investigation of transient heat transfer. In this way, modeling and
optimization are done for the worst conditions in terms of radiation. The research method in
this article is optimization with the help of multi-objective genetic algorithm (NSGA-2) which
is done with MATLAB software. The main components are the objective functions, constraints
and design variables, which are the objective functions of collector efficiency and annual total
price. As the results, the effect of increasing the length of the collector on the thermodynamic
efficiency and the total annual price, which shows that with the increase in length, the
efficiency decreases and the total annual price increases. In addition, with the increase in the
width of the collector, the thermodynamic efficiency first increases and then decreases. and
the total annual price increases. Also, with the increase in the number of pipes, the total annual
price decreases and the thermodynamic efficiency first increases and then decreases. It is done
on four different days.
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Abstract: Structural Health Monitoring (SHM) is a method in which the structural health is
monitored in order to detect damages before catastrophic failure. In composite laminates, the
layer-by-layer fabrication process makes it possible to embed strain sensors between the layers
to make the part intelligent with respect to the incoming loads and to obtain information about
the stress state inside the structure. The innovation of the present article is to use the health
monitoring system for sandwich structures with lattice core in such a way that it would be
economical. For this purpose, during the construction of the sample, a strain gauge is embedded
between the core and the shell to monitor the common failure mode in this type of structure, i.e.
the delamination of the shell from the core. The results of this research show that it is possible
to make the sandwich panel smart and monitor its health using the present method in the elastic
range and in quasi-static loading with good accuracy. Outside of the elastic range, the data
obtained from the strain gauge is mainly affected by the damage and failure near the strain
gauge.
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Abstract: Investigating the flow around a circular cylinder is one of the classical problems
of fluid mechanics. Unsteady forces formed behind the cylinder are caused by vortices
separated from its surface. Controlling the intensity of vortex shedding leads to controlling
the intensity of forces caused by vortices. One of equipment that is used to reduce fluctuations
caused by vortices is trip wires. Therefore, in the present study, the fluctuating velocities,
Reynolds shear stress and drag coefficient around the circular cylinder with the trip wire have
been investigated at different Reynolds numbers. For this purpose, the diameter of the circular
cylinder is 20 mm and the diameter of the installed trip wires is 0.25, 0.5, 0.75, 1, 1.5 mm.
Trip wires are installed at 6=+40 and +£140 positions. The results show that the use of trip
wires with a diameter of 0.25mm causes a decrease of 68%, 50% and 55% of fluctuating
velocities (U, v, w') and a decrease of 85% Reynolds shear stress compared to the smooth
cylinder. Also, the presence of a peak in the fluctuating velocity indicates the presence of
large vortices behind the cylinder. Reynolds shear stress has a direct relationship with the
diameter of the trip wire.

Keywords: Circular Cylinder, Trip Wire, Reynolds Shear Stress, Drag Coefficient,
Fluctuating Velocity
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Aydin Salimias® Investigation of the influence of hot rolling
Assistant Professor of parameters on CK45 microstructures

Mechanical Engineering
Department, Peyame
Noor University ll Abstract: Optimization of Ferritic-pearlitic steel properties is one of the most important

aims of the researchers in this study branch due to increasing use of these steels in industry
Esmaeil Seidy applications.Therefore, improving their final microstructure is necessary to enhance the level
Assistant Professor of l] Of the mechanical properties. On the other hand, employing some manufacturing methods
Agriculture Department, ff such as rolling can improve the microstructure and the mechanical properties in turn. In this
Peyame Noor University |l research, the hot rolling operation and quenching in two different environments was carried
out on CK45 steel. The samples were rolled in different temperatures and different rotational
Behnam Farajpoor speeds of work-rolls under the same reduction percentage. They were then quickly cooled
M.Sc. Student of [l down in room atmosphere and cold water and the final microstructure was examined using of
Mechanical Engineering | optical microscope. The results show that in hot rolling process, over 8500C temperatures,
Department, Peyame fl the microstructure is always in the form of martensite phase after rolling and cooling in cold
Noor University | water and the microstructure gets smaller even with increasing the temperatures. About the
samples which are cooled in room atmosphere and with increasing the temperature, there is
enough time for growth and forming continuous background of ferrite phase’s in the sample,
so the samples return to their before rolling state. However, in low temperatures and high
speeds, because of high strain rate, material has not enough time for retrieving and forming

ferrite phase and the ferrite phase is formed only in rolling direction.

Keywords: Hot rolling, Microstructure, Rolling parameters, CK45, Ferritic-pearlitic steels
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Investigation of longitudinal cracks in a hardened
layer by MF-10-60-GP welding wire on ST44-2

Abstract: In the industry, MF-10-60-GRZ welding wire is used according to DIN8555
standard for surface hardening of the guides with the welding method. Cracks called stress
release cracks or check cracks can be observed in the welds that have been created by this
welding wire. The existence of a longitudinal crack more than the standard leads to
reconstructions or rejection of the part. The purpose of this article is to review the various
solutions used to remove longitudinal cracks created during surface hardening. In this research,
the methods of Submerged Arc Welding (SAW) and Flux Cored Arc Welding (FCAW) were
used. The results of surface hardening with different methods showed that there is no practical
way to reach a hardened layer of 15 mm, and the only reliable way is to create the low-carbon
steel layers (welded metal deposited using ER70s-6) between the hard layers (high-alloy cast
iron).

Keywords: Surface hardening, Longitudinal cracks, Stress relieving cracks, Layer welding
technique, MF-10-60-GP welding wire

m.khoran@esfarayen.ac.ir . Jstue oo ™



\F-Y ).:59.)‘0)5 P9 o)Lw.'Z: ‘P5‘>5t5“'A.JL‘"

S25F & Swglie alS el (FeaSH) ool fSCis
o 0,L5] oliowd oS 5w azgi b w8l yo V0] 5 salgs
09,5 ) odiiS p SIS (nl &5 ST (g5 e Slge cnl (S
e o NYarav] wils Gl pe5 W Glages
008 318 5l ool b oads oxbaw (5,15 s prdans w5k
S oY )3 oo oS 5 ol olaw (S5LITY + oS
slS s ol b oo S Gl gl om0
929 [VA Jwigd oo 4Ll S GloS 5 L g 25 (5Lwl;]
@ Caglie 59; 2 6l Jsere jsh o0 S S
sl gilwolyl caw blae jo g atisles Slabad  ole
ssbies 5 oge K00 obul Sl gl g aas SLEL ) U
slp At Glaowl W35 0 ooz B Gad (Segls
OL @ls b a8 5 )10 S 5 (A8 b g sl 5l 6555l
Slowy o5 G2l b Wil o0 Sty ya anl8 a5 ol
S5 5l S ausly b ails e (b slass slml 5 (6,092
aY oyl ,0 a5 60 150 51 [N A]as S 5 5 Lal |
3 ebse GBS 5 oSt akols il so wgo 00 (5,5 e
pas oS5 cnl YL Cwnd (Sish 5L e SRS
S 5 Sy pas Geizmen gl iy (Lose Sl S 5 A 1S
IV Jodbioe oo 516 5o Jsb slo

Oeiize bawgs S5 5l S sl byl g sbnl slacde
aalol 33 T ol o g 4 Consd 42,8 18 sy 3,90 silices
IYYYN] ol ol 03,5

P9z YL pad 3 e s )

L2l 558 bawgs (e obj ke -V

v aly s e )3 (Sl 952 Y

plsl 5h 8 4l 5B L s n) 4 b giluoslel pac -F
ST

oolaiwl 50 LN Ccanlial oS 5 -0

-0 e £ 4 (258 (VL Cd) 52 0t celials ol P
(Lhe> slo

B89z slaghs) Sl (pam )9) celiel 6,852 by, -V
35 2 Ly et (S5 )b bl Legyl Wl
(3,5 oolas!

() Sbgzr pllim )3 3k > 5l i by 5l eslaal -A
Wlg oo oy 3 @Vb sl 86 Gle S Gy gleo
Ghez B (Swigh SiS g el o 5 1z wdly ails

SlSe (gdige 585

doddo -

SIS g rond g dio 40 (o e slahy, 5l S
3eolaul b odaw g 5 g, ol Cow Olalad
A5l ey Skl l pe D-Flaslie o Kisr (b,
lany T3 5l oolial b ceslio igle Lolss b Ll 5,90
abox I 09l co oailis 38 Y (55, p (5, he> el
L OlFe R slaghy, 4 Cand by, ol pe lacaje
odd 03w 3 Dlalad resd g (rdge (TS (g ;)
4550 45 Wdges sl (5] Ol g jaue [YF] 0,5 oLl
2 B Olepeal 5 &5 wiien goaiS sl Jelse Ik 5
2B cile ilapglie Slles 55 5 (b9, Sl 500

o ig, 5loolatwl b as sl ools lid b rmghy 5,108
GBSz g gpSIh L o) Shsr asle e
&gz g Lile I8 cbli> cod (6, hs> Ls )09 2
Sigebl b iose s ibos 355 (533055 gz s b
5 oSl [AFlols ool 1, 6 Stz b (oo (gl
2 FeileEd, cma 45 Woges aie (4] o Kes
B Y 5 9Y5 5 oadoges, ST o ()5 slaus] b
S 2 SEsz 50 o)l askad o Slee i S
5 $99y9 O sl cbole )0 35 g4 45 WD atie
o JSis lasll g5 5 JbSlog, » ) KSsz slayeie
D lws)las o st
cilizes 00lgls VY 5l g5 e DINBBS55 o lustiasl 3ubo
S9y g o Y Jleel gl oS B lgie 4 (g5UT
sdigdcdrn olge [V1]0,5 oolatwl calisee slajll 4 &l3ls
Sl ST oS 2ol slge b 9Ye3 sloog 5 15 Yoons gl
3T doan )5 VL SLITL (ool olgs b YL g8 L ari
03,5 g o (il LS b ol b S 4l
5l ol 5 o0 oLl 0aiS py il gl s Ve (5T
3l ol ks [V Y]ably o s polie e 5V (sl
Rl Jols ol S gl Ve sUT eolsils
(3 Y-FID) (3,5 5 (duoys ToY o) pg,S 6V glans,o
S3LT o3Il ol g o byl s sloayY il o
IS byl | s ST, 5F 3505 50 VL sla i Wil oo
M7Cs (o)l 56 slml (g oo 1) Vb (5ew cnl ool Sl
s VYT Sls by 00,5 5 095 5 sl cslalisl s

4 Dilution phenomena
5 hammer peening process

1 Submerged arc welding
2 Gas metal arc welding (GMAW)
3 Flux Cored Arc Welding (FCAW)
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An overview of the development process of fuel cell
vehicles in the world

Abstract: In this research, by reviewing more than 50 authentic and up-to-date international
articles, the advantages and challenges of fuel cell cars have been stated. Also, while presenting
the latest statistics of the fuel cell car market in the world, the solutions of different countries to
solve the challenges and development of these cars, as well as predicting their future, have been
mentioned. Many countries have announced the years 2030 to 2050 as the beginning of banning
the sale of internal combustion vehicles. One of the important challenges of the fuel cell car is
hydrogen production. According to the European Union report, the average cost of producing
hydrogen from fossil fuel is 1.8 dollars per kilogram, while the cost of producing hydrogen from
renewable energy is between 3 and 6.6 dollars per kilogram. By reducing the cost of hydrogen
production through the use of renewable energies, the ideal goal of low cost and low emissions
can be achieved, so that according to the roadmap of the International Energy Agency (IEA) in
2050, the cost of fuel cell vehicles will be very close to gasoline cars and the market share of fuel
cell cars will be around 17%. Currently, the allocation of government subsidies is very colorful.
For example, we can mention a 65% discount in California for the sale of Toyota Mirai and a
50% discount in South Korea for the sale of Hyundai NEXO.

Keywords: Electric vehicle, Fuel cell vehicle, Hydrogen production, Polymer membrane fuel
cell, Cost, Subsidy, Pollution
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