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Case studies on organic Rankine cycle hybrid systems for

energy-efficient buildings
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Integrating Organic Rankine Cycle (ORC) technology in
building systems works as a feasible path for delivering
energy-saving, environmentally friendly, Net Zero Energy
Buildings (NZEBs) and Positive Energy Buildings (PEBs). This
comprehensive review explores ORC applications in
residential and commercial buildings, demonstrating a
remarkable potential for energy conservation and emissions
reduction through integration with renewable sources such
as solar thermal, photovoltaic, and biomass systems. Exciting
evidence supports ORC's effectiveness: A heat pump/ORC
hybrid system with a 138.8 m” solar thermal roof generated
3012 kWh/year, surpassing building consumption of

2318 kWh/year, achieving 4.2 % ORC efficiency. Similarly, a
solar-powered ORC air-conditioning system demonstrated
about 97 % reduction in energy requirements, yielding
annual savings of $2010. A biomass solar hybrid ORC system
successfully met 97.1 % of heating demands and 25.85 % of
electricity needs, with 53.33 % operational efficiency. The
study further explores ORC-based Combined Heat and
Power and trigeneration systems, where regenerative flow

turbines achieved isentropic efficiencies of 4.97—14.52 %.

These findings underscore ORC technology's key role in
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advancing sustainable building practices and global
decarbonization efforts when optimally integrated with

renewable energy sources.
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This study investigates the performance of a tubular solar still
(TSS) integrated with a dish solar concentrator, wick, and
reflector (WTSSDC-R) under different operating conditions.
The experiments were conducted at three different feed
water flow rates: 0.44, 0.54, and 0.74 kg/min under real
outdoor conditions with average solar irradiance around
600—650 W/m? and an average feed water temperature
between 58—63 °C. The system'’s productivity, thermal
efficiency, exergy performance, economic viability, and
environmental impact were compared to those of a
conventional solar still (CSS), used as the reference distiller
for comparison. The results revealed that at a flow rate of
0.54 kg/min, WTSSDC-R achieved the highest freshwater
yield of 10.6 L/mz/day—approximately 212 % higher than
CSS (3.4 L/mz/day) under the same conditions. The addition
of arear reflector improved the productivity of WTSSDC by
93 % compared to the configuration without a reflector. At
this optimal flow rate, WTSSDC-R achieved thermal and
exergy efficiencies of 65.5 % and 8.4 %, representing
improvements of 103 % and 308 % over CSS, respectively.
Economically, the cost of freshwater was reduced from

0.0143 $/L for CSS to 0.0103 $/L for WTSSDC-R.
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Environmentally, the enhanced system enabled an estimated
annual reduction of 6.6 tons of CO, emissions and cost
savings of 95.7 $/year. These findings demonstrate the
potential of WTSSDC-R as an efficient, sustainable, and cost-

effective solution for solar desalination.

S blasl § Lpass Dsiw Lass 5y3lll daglail
538 s Jlo pdes as (ol 1T 5ylude 09sySI uuST
el Saall of il sda ydads ¥ss 40,V s=i
Loliadly Traiung Ylad S 0580 o ey S5l gl

A dd) 25U s LU 2l

:Article DOI
https://doi.org/10.1016/j.seppur.2025.134713

https://doi.org/10.1016/j.seppur.2025.134713

4

2025 Jlall ilall c¥une 693 oato L) ol Ll ) 381,801 s Ll ladl z LY 33



saoaill (ygduid Bolasdl ALSg
aLell ZLIY 355 @ uwd

v ) S q
BRI 2
A b f X{> S

e ST v A T

Article Title:

18yl oyl gis

Ninth-Order Two-Step Methods with Varying Step Lengths
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This study investigates a widely recognized ninth-order
numerical technique within the explicit two-step family of
methods (a.k.a. hybrid Numerov-type methods). To boost its
performance, we incorporate an economical step-size control
algorithm that, after each iteration, either preserves the
current step length, reduces it by half, or doubles it. Any
additional off-grid points needed by this strategy are
computed using a local interpolation routine. Indicative
numerical experiments confirm the substantial efficiency
gains realized by this method. Itis particularly adept at
resolving differential equations with oscillatory dynamics,
delivering high precision with fewer function evaluations.
Furthermore, a detailed Mathematica implementation is
supplied, enhancing usability and fostering further research
in the field. By simultaneously improving computational
efficiency and accuracy, this work offers a significant

contribution to the numerical analysis community.
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Chitosan nanoparticles and germanium synergistically
enhance photosynthetic efficiency, sugar metabolism,
and anthocyanin biosynthesis via metabolic pathway

modulation in guar
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#SustainableAgriculture #Croplnnovation

Feeding the growing global population demands innovative
solutions, and our latest research unveils a powerful new
approach: harnessing the synergistic interaction of
Germanium (Ge) and chitosan nanoparticles (CSNPs) to
dramatically boost the yield and metabolism of guar
(Cyamopsis tetragonoloba). This combination is a game-

changer.

We achieved substantial increases in guar biomass and yield,
ranging from 33% to 41%, directly correlating with a
significant enhancement in photosynthetic efficiency. This
improved photosynthesis acted as the initial metabolic driver,
inducing rapid sugar metabolism in both leaves and seeds.
These readily available sugars were then channeled
effectively into the biosynthesis of primary metabolites,

resulting in crucial nutritional gains.

Specifically, we observed enriched levels of essential amino

acids, substantial increases in organic acids (17.5—35.5%),
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and a beneficial shiftin lipid profiles toward unsaturated fatty

acids. At the seed level, the Ge + CSNPs treatment
significantly elevated contents of crude protein, lipid, fiber,
and sugar (with strong correlations, r > 0.65-0.99),

underscoring a marked improvement in overall nutritional

quality.

Furthermore, the treatment demonstrated efficient metabolic
channeling toward secondary metabolites. Anthocyanin
levels in the leaves increased significantly, overcoming
potential bottlenecks in precursor accumulation (like
phenylalanine) and key enzymatic activity—notably, UDP-
glucose: flavonoid 3-O-glucosyltransferase saw a >4-fold
increase. Beyond organics, Ge + CSNPs boosted seed
phosphorus by 27.9% and enhanced the antioxidant capacity
by an impressive 57.4%. Principal component analysis
(explaining 71.65% variance) conclusively confirmed that the
Ge + CSNPs combination strategically coordinates metabolic
changes, successfully linking enhanced sugar availability and
anthocyanin metabolism directly to the substantial increase
in guar yield. This study provides robust evidence that Ge +
CSNPs optimize critical metabolic transitions, offering a
highly sustainable and effective strategy to improve both

guar productivity and its nutritive value.

#MetabolicEngineering#ChitosanNano #FoodSecurity

ALl delall wise oddl Sotue e Aaidl e
SLySlly (ALYl osadlly aldl gl Serms
o Lea o(r > 0.65-0.99 Lyl Jolas) Lgxle (S

S IS 410! 2euall

SS 3oLy Bhe¥l @ mlewst¥l clstus S LeS
(S13 & Bl Limsy Ylas Liadl Lz o3 (uSlay Lo 529
a3l Jie) Slesss¥l blads (el Juiall Jie) casdd)
&I UDP-glucose: flavonoid 3-O-glucosyltransferase
sda iie U Als) ilasl 4 Bgas Boly gl
Bolall Lapudy %27.9 Zwdy ool ssiwd dlelall
Teudi ) Sl Judms 0ST %574 Audy 5uwsSW
CSNPs 5 Ge ¢y U 0T (Cplad) oo %771.65 sy 5.J1)
LSl 53155 o Aol dasyg Anadl Sl Gy
sda audd Llsmll Jgame 83L30 Gulest¥l s
NG| s Ge + CSNPs o e b SLts 2yl
Sledl A ln] a3y} Aalatue Hayle Lag Lea (el

FRIRTSPEIVEN

Slo_oasl# @esld_olensdN# gunll_oLidi#

:Article DOI

https://doi.org/10.1016/j.plaphy.2025.110566

e dl Il

doi.org/10.1016/j.plaphy.2025.110566

zals
.’:.#.F:. 3

8

2025 Jlall ilall c¥une 693 oato L) ol Ll ) 381,801 s Ll ladl z LY 33



saoaill (ygduid Bolasdl ALSg
aLell ZLIY 355 @ uwd

v ) S q
BRI
A b f 8{> S

e ST v A T

Article Title:

18yl oyl gis

Synergistic interaction of Micromonospora sp. and chitosan
nanoparticles drive metabolic shifts for enhancement

chickpea yield and seed quality
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#SustainableAgriculture #MetabolicResilience

This groundbreaking study addresses the critical challenge of
sustainably enhancing crop productivity and quality by
investigating the powerful synergy between
Micromonospora sp., a potent plant growth-promoting
bacterium (PGPB), and chitosan nanoparticles (CSNPs). Our
findings reveal that the co-application of these amendments
triggers profound and dynamic metabolic shifts, resultingin a
significant synergistic increase in overall plant production
and chickpea yield, alongside notable improvements in seed
quality. This impressive boost is fundamentally rooted in
enhanced photosynthetic efficiency, which consequently
amplifies sugar availability. These abundant sugars are
effectively channeled into the primary metabolism to fuel
robust amino acid biosynthesis. A key observation was the
enhanced accumulation of nitrogen-containing compounds,
particularly the marked upregulation of proline biosynthesis
via both its glutamate and ornithine/arginine pathways.
Critically, the increased pools of arginine and ornithine
the metabolism. This

actively promoted polyamine
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modulation led to a substantial increase in crucial
polyamines putrescine, spermidine, and spermine which are
vital for stress tolerance and seed quality. This heightened
polyamine synthesis was further confirmed by an increase in
both the activity and gene expression of key metabolic
enzymes, including ADC, ODC, SAMDC, SPDS, and SPMS.
Ultimately, the significant, coordinated modulation of amino
acid and polyamine biosynthesis pathways, reflecting deep-
seated metabolic resilience, serves as the primary scientific
driver for the observed improvements in both yield and seed
quality under challenging conditions. This strategy paves the
way for novel, biologically-based solutions to strengthen

global food security.
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Solar powered reverse osmosis desalination: A systematic

review of technologies, integration strategies and challenges
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As global freshwater demand surges and traditional water
sources decline, solar-powered reverse osmosis (RO)
desalination is emerging as a game-changing, eco-friendly
solution. This systematic review explores the latest
innovations and real-world applications of solar-driven RO
systems, focusing on how renewable energy can reshape the
future of water production.

The study analyzes different configurations — photovoltaic
(PV), concentrated solar power (CSP), and hybrid systems
— evaluating their energy efficiency, reliability, and cost-
effectiveness across diverse climates. Results show that
integrating solar energy with RO significantly reduces
operational costs and environmental impacts, especially in
arid and semi-arid regions facing critical water scarcity.
However, challenges remain: solar intermittency, high
upfront costs, and brine disposal continue to hinder large-
scale deployment. To overcome these, the review highlights
promising strategies including energy storage technologies,
next-generation membrane materials, and supportive
policy mechanisms promoting renewable-powered
desalination projects.

The findings reveal that solar-powered RO desalination is
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not only technically feasible but also essential for achieving
sustainable water management. With continued
innovation, investment, and policy support, it can play a

central role in addressing global water insecurity while

reducing dependence on fossil fuels.

:Article DOI sl Iyl
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the role of nanoparticle concentration
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This study presents a numerical investigation into
enhancing the performance of a hybrid photovoltaic-
thermal (PV/T) system using ZnO—water nanofluid (0.1—
0.5% volume concentration) circulated at a constant flow
rate of 0.0025 kg/s, combined with natural air convection.
A 3D steady-state model was developed using the finite
volume method, integrating the standard k—€& turbulence
model and the Boussinesq approximation to account for
buoyancy.

The system’s novel design includes 16 triangular cooling
tubes beneath the PV module to maximize heat transfer.
Under realistic Algerian climate conditions, numerical
simulations validated by experimental data showed strong
agreement. Results revealed that higher nanoparticle
concentrations substantially improved system efficiency—at
0.5%, the electrical efficiency reached 15.56%, and the
total thermal efficiency 75.60%, marking increases of 4.2%
and 42.3%, respectively, compared to conventional water
cooling.

Moreover, the constant-flow nanofluid circulation ensured

stable thermal regulation and increased the outlet
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temperature by 3.77 K at peak irradiance. These findings
demonstrate that optimizing nanofluid concentration
under steady flow can significantly enhance combined
electric and thermal energy harvesting, making this
approach a practical and efficient solution for solar-powered

energy systems.

Aol Hsa s 23
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numerical study on Bi-fluid cooling efficiency gains

Adae Awlys aalill cwlill plasiwly PVT elal s
iyl LS gl BelaS CaalSa Jor

Choice of research priority:

) 2gl ¥l yLs

®Human Health ()
®Environmental Sustainability and Basic Needs ()
®Leadership in Energy and Industry (*)

®Future Economics ()

() ol dxsm

() Belaadll ol LNy 2] el il
(*) ebigally 23Ul 3 3sL,)

() Jedradl @lsbazsl

Atweet on "X" platsummarizing the study's results

(not less than 250 words and not more than 300 words)

Ayl &‘nLi.n MXW&:E.\?A&'
(Y. . O;ajﬁ,bﬁvo. U;JEJY)

Hybrid photovoltaic—thermal (PV/T) systems are gaining
momentum as a key solution for maximizing solar energy
utilization, enabling simultaneous electricity generation
and thermal energy recovery. This study presents a
numerical investigation of an innovative bi-fluid PV/T
configuration, which employs both water and air cooling
to enhance system performance under Algerian climatic
conditions.

The model features 16 triangular tubes positioned beneath
a54 cm x 120 cm PV panel (4 x 8 cells), with water
circulating at 0.0025 kg/s and natural air convection for
additional cooling. Simulations, performed from 7:00 to
18:00, considered solar irradiance ranging between 114.71
and 995.57 W/m? and ambient temperatures from 306.05
to318.13 K.

Results revealed a substantial improvement in performance:
the average thermal efficiency reached 41.10%,
representing an 80.65% enhancement over traditional PV/T
systems. Peak thermal power outputs were 292.53 W
(water) and 92.28 W (air), while maximum outlet

temperatures were 327.98 K (water) and 322.85 K (air).

Moreover, electrical efficiency improved to 14.93%,
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maintaining the PV module’s average temperature at 326.26
K. The total daily average thermal power reached 200.42
W.

These findings confirm the bi-fluid cooling approach as a
highly effective and scalable strategy for solar energy
harvesting in semi-arid regions. The proposed system not
only boosts efficiency but also supports sustainable
building and energy applications in high-temperature

environments.
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Patents on environment-related technologies, research and
development, and sustainable development: Investigating the
moderating role of climate finance in OECD and non-OECD

countries.
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The study’s results demonstrate a clear and meaningful
relationship between environment-related technological
innovation and sustainable development across both OECD
and non-OECD economies. Drawing on panel data from
1990-2020, the analysis using fixed and random effects
models reveals that increases in environment-related
technological patents significantly promote sustainable
development, with this effect being particularly strong in
OECD countries. This finding underscores the importance of
technological capacity, innovation infrastructure, and policy
frameworks commonly found in advanced economies, which
appear to amplify the development benefits of
environmental patents. By contrast, while the effect is still
positive in non-OECD countries, the magnitude is
comparatively weaker, suggesting structural constraints or
slower diffusion of innovation benefits in developing regions.
The study also highlights the direct and moderating role of
climate finance in supporting sustainable development

outcomes. Climate finance not only independently

contributes to improvements in sustainability indicators but
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also strengthens the positive effect of environmental patents
on sustainable development. This moderation effect indicates
that financial support mechanisms, particularly those
directed toward climate-related initiatives, are essential for
maximizing the developmental impact of technological
innovation, especially in contexts where innovation systems
are still emerging.

Method of Moments Panel Quantile Regression (MM-PQR)
results further reveal heterogeneity across the sustainable
development distribution, showing that the innovation—
sustainability relationship varies across countries at different
development levels and sustainability performance tiers. This
nuanced insight suggests that innovation and climate finance
do not yield unibenefits but instead depend on existing
development capacity and institutional readiness.
Robustness tests confirm that the moderating influence of
climate finance is stable even when alternative lag
specifications are applied, reinforcing the reliability of the
findings and the central conclusion that innovation and
climate finance operate synergistically to foster sustainable

development.
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Charging and discharging heat transfer enhancement in a
latent thermal energy storage array using petal-shaped tubes
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This work presents a comprehensive numerical investigation
into the enhancement of heat transfer in latent heat thermal
energy storage (LHTES) arrays using petal-shaped tubes
combined with copper fins. A series of 19 configurations,
varying the number of petals from 3 to 6, and fin
arrangements were analyzed. The results show that
increasing the number of petals from 3 to 6 reduces the
melting time to reach a 0.9 melting volume fraction from 102
min to 60 min and solidification time to a 0.1 melting fraction
from 200 min to 100 min. The optimal configuration (6-petal
tube with orizontal fins) achieved a melting fraction of 94 %
after just 40 min, compared to only 91 % for the best
symmetrical fin case and 57 % for the baseline circular tube,
demonstrating a reduction in melting and solidification times
by more than 50 %. Further, the use of petal-shaped tubes
with asymmetrical horizontal fins reduced total solidification
time by nearly 78 % relative to the baseline. This study
provides clear design guidelines and quantitative

benchmarks for optimizing LHTES units, showing that

carefully engineered petal-shaped tubes and fin geometries
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can significantly advance thermal performance for practical
applications in solar energy, waste heat recovery, and
building heating systems.

The results showed that the placement and arrangement of
fins can notably influence phase change heat transfer. Both
the natural convection effects and the distributed surface of
the fins played important roles in the phase change
processes. Overall, the results highlight three broader design

principles for LHTES optimization: (i) shell geometry strongly

Sy Obiss Lty cailesll azg of @ludl cop b
oo S caad uBy shall aan 8)lad) Jlanl (e Log=le
caslesl] g3sll mhaadly Bagdall gylpdl Jomdl luils
il Ll ale oy shall a5 wldes § Gila o
Otezmt) Bl pagl Zasasas ool B o ¢ gl
ouasas 35 (1) ((LHTES) lad! &slymedl cppd) dalast
¥l B9a5 pe §ylydl B2l sslos e Sudy B
0Saz () Il bl boghas ezl JSa1 ol
oienss O (Ll i sl Balsy ccaslesll sSal

influences convective flow development, with petal-shaped deaie JSCho
tubes outperforming circular baselines; (ii) fin configuration,
particularly asymmetrical placement, can deliberately
‘Article DOI sl oyl
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This study investigates the design optimization and
performance enhancement of a novel triplex-tube phase
change material (PCM)-to-air heat exchanger with optimized
longitudinal fin configurations for building heating
applications. Comprehensive numerical simulations were
conducted to evaluate the influence of fin number,
distribution, dimensions, and operating conditions on critical
performance metrics. Seven fin configurations were analyzed
under various Reynolds numbers (500—2000) and inlet air
temperatures (0—10 °C). Results demonstrate that the
optimal fin arrangement (10 fins inner pipe, 28 fins outer
pipe) achieved 55.3 % reduction in PCM solidification time
and 117.3 % increase in heat recovery rates compared to
non-finned configurations. Increasing Reynolds number from
500 to 2000 enhanced overall heat recovery by 113 % while
reducing solidification times by 45 %, though with a 14.3 %
trade-off in peak outlet temperature. Decreasing inlet
temperature from 5 °C to 0 °C improved total system heat
recovery by 24.7 % and reduced solidification time by about

25 %. The study advances the field by introducing an

innovative asymmetric PCM distribution across dual annular
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spaces with optimal fin arrangements, establishing critical
design guidelines for high-performance PCM-based heating
systems.

The numerical findings effectively address the challenges of
energy efficiency for PCM-based heating systems in
buildings. Future work should focus on experimental
validation of these numerical findings, long-term cycling
performance assessment, and techno-economic analysis to
further support the commercial viability of this promising

technology for sustainable building applications.
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This study addresses the inherent low thermal conductivity of
phase change materials (PCMs) by introducing a hybrid
passive enhancement strategy that integrates wavy inner
tube geometry with Y-shaped fin arrays within a vertical
double-pipe heat exchanger. The novelty lies in optimizing
both macro-scale surface area and micro-scale heat diffusion
paths to accelerate solidification. A comprehensive
parametric analysis was conducted using ANSYS Fluent with
enthalpy- porosity method, examining 18 cases with varying
wave amplitudes (2.5—10 mm), fin lengths, Y- fin angles
(15°—30°), and fin-to-shell distances (2—6 mm). Results
show that Case 17, featuring a 10 mm wave amplitude, 2 mm
fin-shell gap, and 30°Y-fin angle, achieved complete
solidification in 1565s (42 % faster than the smooth-wall
baseline and recorded a peak discharge rate of 113.14W,
nearly tripling the base case’s 38.3W. These improvements
are attributed to enhanced natural convection, reduced
thermal resistance, and uniheat distribution. Compared to
previously reported designs, the proposed configuration

offers a synergistic gain in both heat transfer rate and PCM

utilization. This work is significant as it demonstrates that
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coupling geometric and fin-based strategies in a hybrid lda aad elall asd Bole alaziwly 8yladl Jai Juas
design can substantially overcome PCM thermal limitations, Slemaliadl (b aexdl ol oy ¥ LG el
paving the way for more efficient and compact thermal OF 08y Onza esesad @ cailesdl (e Aaslally Lol
energy storage systems. oo cogladl ad slol izl 3guall e S a0 iy

Bigog belaS ST 4l > A8l (355 dalai¥ 3ol ey

:Article DOI sl Iyl
https://doi.org/10.1016/j.csite.2025.107145 https://doi.org/10.1016/j.csite.2025.107145

24

2025 Jlall ilall c¥une 693 oato L) ol Ll ) 381,801 s Ll ladl z LY 33



saoaill (ygduid Bolasdl ALSg
aLell ZLIY 355 @ uwd

v ) S q

TN ANNIR)FF
Y3 :X‘DL

A ST A T

Article Title:

RPN I P

Al-enhanced discharge performance in hexagonal shell and
finned tube latent heat storage using combined longitudinal

smooth and Y-shaped fins
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The aim of this study is to enhance the discharge
performance of shell and finned-tube heat exchanger using
hexagon shell. Different fins arrangement including
combinations of longitudinal straight and Y-shaped fins in
uniand non-uniforms are assessed. An artificial intelligence
approach based on artificial intelligence networks is used to
learn the overall state of solution and behavior of the
discharge rate respect to the control parameters and further
enhance the design. The innovation consists of the
methodical investigation of Y-shaped fin geometries to
concurrently improve conductivity and mitigate convection,
in contrast to traditional straight-fin configurations. The
findings indicate that Y-shaped fins with 0.5L stems at 45°
angles exhibit enhanced performance, diminishing
solidification time by 95.3 % and augmenting heat recovery
rates by 2277 % (to 302.89 W) in comparison to finless
systems. The Al results further confirm a fin with a stem in the
range of 0.3L—0.5L and angle of 45° could provide the best
discharging performance. The principal findings indicate that

the 0.5L-45° arrangement attains excellent thermal

homogeneity (inter-branch gradients <5 K) and minimum
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convection disruption (72 % flow obstruction), whereas RT3 E S| PEWIES PRTHES Y PES [STIES SOy AL
wider angles or longer stems diminish efficiency due to O A8 By deesall Y ocasle; of Jeadl Lia oy
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convective bypass and thermal shadowing.

This work illustrates that meticulously designed Y-fins may
transthe efficiency of LHTES systems by concurrently
enhancing conduction, convection, and phase change front
dynamics. Future investigations should examine hybrid
configurations that integrate Y-fins with porous substances
or nanofluids, (2) the scalability of optimized Y-fin
geometries for manufacturing, and (3) methods for dynamic
angle modification to respond to temperature conditions in
real time. Such advancements might further narrow the

disparity between theoretical efficacy and real

implementation in renewable energy systems
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This study introduces the Induced Ailamuijia Lifetime
Distribution (IALD), a flexible generalization of the classical
Ailamuijia distribution, designed to model complex lifetime
data in engineering and biomedical fields. Traditional models
often fail to capture skewness, heavy tails, and variability,
while the IALD—developed through an induced weighting
transformation—provides a wider range of probability
density and hazard rate shapes.

Key statistical properties of the IALD are derived, including
moments, reliability and entropy measures, quantile and
moment-generating functions, and probability-weighted
moments. Six classical estimation methods—maximum
likelihood, least squares, weighted least squares, Cramér—
von Mises, Anderson—Darling, and percentile estimation—
are compared through extensive simulations. The Anderson—
Darling estimator achieved the most accurate and stable
results.

The practical performance of the IALD is validated using two

real datasets: aircraft air-conditioning system failure times

and automobile fatality counts across U.S. counties. In both
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cases, the IALD demonstrates a superior goodness-of-fit
compared to competing lifetime models such as the
Ailamujia, Power Ailamuijia, Ishita, Sujatha, and Generalized
Inverted Exponential distributions, based on AIC, BIC, HQIC,
K-S, and Cramér—von Mises statistics.

Overall, the IALD proves to be a powerful and versatile model
for lifetime and reliability data analysis. Future extensions
could include regression and Bayesian frameworks,
multivariate generalizations, and applications in fields
beyond reliability, such as finance and social sciences, where

data often exhibit skewed or heavy-tailed behavior.
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New Breakthrough in Solid Oxide Fuel Cell Cathodes!
Arecent study, Pulse Isotopic Exchange Reveals Fnhanced
Oxygen Surface Kinetics in Sm-Doped LazNiO4+0, "reveals a
major advancement in oxygen transport materials crucial for

clean energy technologies.

Researchers have discovered that samarium (Sm) doping in
lanthanum nickelate (La2NiO4+8) dramatically accelerates
oxygen surface exchange and incorporation rates—key
steps that control the performance of solid oxide fuel cells
(SOFCs). Using pulse isotopic exchange (PIE) measurements,
the team found that Sm-doped samples exhibit up to tenfold
improvement in oxygen kinetics at 775 °C compared with

undoped La2NiO4+0.

The optimal composition, La1.6Smo.4NiO4+90, preserved
structural stability while delivering faster adsorption,
diffusion, and incorporation of oxygen ions. Its performance

even surpassed the widely used Lao.6Sro0.4C00.2Fe0.803—0

(LSCF) and approached advanced nickelate materials like
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PraNizO10+ at intermediate operating temperatures (>500

°C).

This discovery highlights the crucial role of rare-earth
doping in tuning oxygen exchange behavior and offers a
promising pathway for next-generation SOFC cathodes

that are both efficient and durable.

The findings mark a step toward more sustainable, high-
performance energy conversion systems—bringing us closer

to a cleaner energy future powered by smarter materials.

&9 Read more: ScienceDirect — Solid State lonics (2025)
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Efficient removal of Pb(ll) ions from wastewater via a
vanadium metal-organic framework encapsulated with
biopolymer carboxymethyl cellulose/polyethylenimine
through synthesis, characterization, and Box-Behnken

optimization
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This research focused on developing a new bio-based
composite adsorbent for efficiently eliminating Pb(ll) ions
from water. The composite material, referred to as VMCP,
was created by incorporating a vanadium-based
metalorganic

framework (V-MOF) into a matrix made of carboxymethyl
cellulose (CMC) and polyethylenimine (PEI),

which was then crosslinked using epichlorohydrin. Various
analysis techniques including XRD, XPS, SEM-EDX,

FT-IR. The nitrogen adsorption-desorption isotherm was
employed to verify the creation of a mesoporous

structure with a specific surface area of 368.4 m2/g, a pore
volume of 0.364 cm3/g, and an average pore radius of

1.7 nm. Batch adsorption tests examined the influences of
pH, initial metal ion concentration, adsorbent dosage,

and temperature. The VMCP material demonstrated a
maximum adsorption capacity for Pb(ll) ions of 360.6 mg/

g. Thermodynamic evaluations indicated that the adsorption

was spontaneous and endothermic, characterized
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by positive changes in enthalpy (AHe > 0) and entropy (Ase
> 0). The equilibrium adsorption data were most

accurately signified by the Langmuir isotherm model, while
the kinetic data conformed to a pseudo-second-order
model, signifying that chemisorption was the limiting factor
in the rate. Detailed mechanistic studies indicated

that the functional groups and mesoporous characteristics
were essential for binding metal ions. Additionally, the
VMCP adsorbent exhibited significant reusability across five

cycles of adsorption and desorption with minimal

0319kl 51ed) bl e 851l goludll ya90ai¥ 73508
Lk ziged e ASymll Sbldl cadles Lo « ST A
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performance decline. Optimization of the procedure using a s oolas
Box—Behnken design affirmed the material's stability

and suitability for treating wastewater containing heavy

metals.
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Sustainable cobalt (Il) removal from wastewater using an
electrospun Ag-MOF/polycaprolactone-chitosan nanofiber

membrane: Optimization and regeneration performance
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A novel nanofiber membrane integrating a silver metal-
organic framework (Ag-MOF), polycaprolactone (PCL),

and chitosan (CS) was developed through electrospinning
techniques to create the Ag-MOF/PCL-CS nanofiber
membrane aimed at the real removal of cobalt (Il) ions from
aqueous solutions. The successful synthesis of this

hybrid membrane was rigorously characterized using FT-IR,
XRD, XPS, SEM-EDX, and nitrogen adsorption/

desorption isotherms. Additionally, batch adsorption studies
were conducted to assess various parameters,

counting pH, initial Co(ll) concentration, contact duration,
temperature, and the dosage of the adsorbent. The

optimal settings for adsorption were determined to be a pH
of 6.0, an adsorbent dosage of 0.02 g, and a
communication duration of 100 min, which collectively
enabled the membrane to reach a maximum adsorption
capability of 499.2 mg/g. The adsorption behavior was
created to align with the Langmuir isotherm model,

indicative of monolayer adsorption, and the process adhered

to pseudo-second-order kinetics, which points to a
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mechanism of chemisorption. A thermodynamic assessment
exposed that the adsorption procedure is endothermic,
through an enthalpy change (AH®) of 71.32 k)/mol, and a
positive entropy change (Ase) of 253.07)/

mol.K, suggesting an increase in randomness during the
adsorption process. Notably, the membrane demonstrated
exceptional reusability, sustaining a high level of
performance across five cycles of adsorption as well as
desorption. The underlying adsorption mechanism was
thoroughly examined, and process optimization was
systematically conducted via the Box—Behnken design
methodology. These results highlight the promising
application of Ag-MOF/PCL-CS nanofiber membrane as
effective and regenerable biosorbents, demonstrating
significant potential for cobaltion remediation in water

treatment processes.
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Efficient removal of ciprofloxacin in aqueous solutions by
magnetic Se-MOF embedded within a biopolymer
(chitosan/alginate): Adsorptive behavior, mechanism study,

and optimization using Box-Behnken design
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A novel magnetic selenium-based metal-organic framework
(MSe-MOF) incorporated into chitosan/alginate

biopolymer hydrogel beads (MSCA) has been developed for
the effective adsorption of ciprofloxacin (CIP), a

commonly utilized fluoroquinolone antibiotic, from aqueous
solutions. The hybrid composite was synthesized

through an environmentally friendly fabrication process and
widely characterized by several analytical performances,
including XRD, SEM, EDX, FT-IR, XPS, and nitrogen
adsorption/desorption isotherms. The characterization
consequences validated the establishment of a porous
architecture through a substantial specific surface

area of 420 mZ/g, which is conducive to efficiently capturing
contaminants. Batch adsorption tests were conducted

to assess the effects of pH, adsorbent amount, interaction
time, initial CIP concentration, and temperature

on the adsorption procedure. The equilibrium adsorption

data aligned most closely with the Langmuir isotherm
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model, exhibiting a 440 mg/g maximum adsorption capacity,
while the kinetics adhered to a pseudo-secondorder

model, signifying chemisorption as the predominant
mechanism. Thermodynamic parameters (AHe >

0 and AS° > 0) indicated that the process is endothermic and
driven by entropy. Method of optimization was
accomplished utilizing the Box-Behnken design within the
framework of Response Surface Methodology (RSM),

which affirmed the statistical significance and robustness of
the model. Furthermore, the MSCA hydrogel beads
exhibited outstanding reusability across multiple cycles with
negligible performance degradation. These effects
emphasize the potential of MSCA as a sustainable,
biodegradable, and operational medium for the elimination

of pharmaceutical contaminants from wastewater.
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Improving heat exchanger fouling detection for phosphoric
acid concentration units: A hybrid inverse approach
integrating genetic algorithms and the Levenberg-Marquardt

technique
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This study aims to estimate the asymptotic fouling resistance
and the time constant using an industrial database and the
mathematical fouling model developed by Kern and Seaton.
The results obtained with the Kern and Seaton model show
an asymptotic evolution of the fouling resistance as a
function of time, consistent with that observed in the
experimental data. Subsequently, the influence of asymptotic
resistance and characteristic time on this model was
examined. Different optimization methods, such as the
genetic algorithm and the hybridization of the genetic
algorithm with the Levenberg-Marquardt method, are
employed. This approach combines the genetic algorithm’s
global search capabilities with the Levenberg-Marquardt
method’s local refinement, demonstrating both robustness

and efficiency in parameter estimation
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Salmonella in broiler chickens: Biofilm formation,

disinfectant resistance, and contribution to microbial risk in

housing environments
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Our latest research, published in the Pakistan Veterinary
Journal, uncovers how Sa/monellaforms resilient biofilms in
broiler chicken farms, posing persistent zoonotic risks. We
found S. Enteritidis and S. Kentucky as dominant serotypes,
with biofilms resisting common disinfectants like Virkon S®
and H202.

This work highlights the urgent need for improved hygiene
and disinfection strategies in poultry production to protect

food safety and public health.

duliwSL) dpbd) Azl § Bysbdll Lileyl cusi
LSy Kid CasS 4S5 (Pakistan Veterinary Journal)
comaadll zlas lie @ Aaglie Lgum Apdel Musllad/
oldddl o Wasl s e
S. 3 . Enteritidis Laa TyLaks) ulall LLa¥! ST o Gusg
Lod Aeglin lal Logumdl &as¥l oly Kentucky
H2029  ®Virkon S Jin  asilidl  olglkdl
Bladl clelya] pusd Bl Aol mludl sda aSes
Aomially o1 IAN) 20l Blas) ol Aelin 3 pdatlls

Lladl

Ly ke

:Article DOI

https://DOI: 10.29261/pakvetj/2025.242

https://DOI: 10.29261/pakvetj/2025.242

40

2025 Jlall ilall c¥une 693 oato L) ol Ll ) 381,801 s Ll ladl z LY 33



saoaill (ygduid Bolasdl ALSg
aLell ZLIY 355 @ uwd

v ) S q

TN ANNIR)FF
Y3 :X‘DL

A ST A T

Article Title:

18yl oyl gis

Pareto optimal design of photovoltaic thermal systems with
grooved helical channels using GMDH-type neural networks

and multi-objective grey wolf optimizer
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This study introduces an integrated artificial intelligence (Al)
framework for optimizing phase change material (PCM)—
enhanced photovoltaic thermal (PVT) systems with grooved
helical microchannel heat sinks. Addressing the dual
challenge of accurately modeling complex nonlinear
interactions and managing conflicting objectives—electrical
efficiency, thermal efficiency, and pressure drop—the
framework combines Group Method of Data Handling
(GMDH)-type neural networks with a multi-objective Grey
Wolf Optimizer (GWO) and the TOPSIS decision-making
method.

The research followed four main stages: systematic data
preprocessing, (2) predictive modeling using GMDH neural
networks, (3) Pareto-optimal solution generation through
multi-objective optimization, and (4) performance-based
decision analysis using TOPSIS. The GMDH models achieved
exceptional predictive accuracy (R2>0.998, MAPE < 0.5%),
confirming strong generalization across plain, parallel, and

staggered heat sink designs. Optimization results revealed

that nanoparticle volume fractions consistently converged
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near 2%, underscoring their dominant role in enhancing heat
transfer. Thermal efficiency increased with mass flow rate,
reaching up to ~54%, while electrical efficiency followed a V-
shaped trend, peaking at 12.4%. Flow rate distributions
differed by configuration: plain and parallel units favored
higher flows (60—80 kg/h), while the staggered configuration
achieved balanced operation (45—80 kg/h) with diverse
Pareto-optimal solutions.

TOPSIS analysis demonstrated that the staggered design is
optimal for maximizing thermal output, whereas the parallel
configuration minimizes pressure losses (as low as ~893 Pa).
The framework’s modularity enables adaptation to different
PVT systems, objectives, and datasets, even with limited or
noisy data. Despite its strengths, limitations include reliance
on simulated data, steady-state assumptions, and high
computational costs. Future research should incorporate real-
world validation, dynamic environmental conditions, and

extended objectives such as cost and lifecycle performance.
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crystal structure algorithm (MOCryStAl)

Intelligent design framework for finned solar air heaters: A

synergy between PSO/GA-tuned MLPNN and multi-objective
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This study introduces an intelligent, data-driven design
framework for finned solar air heaters (SAHs) that integrates
machine learning, multi-objective optimization, and multi-
criteria decision-making to overcome the trade-off between
heat transfer enhancement and pumping power. The four-
stage framework combines predictive modeling using a
multilayer perceptron neural network (MLPNN),
hyperparameter tuning via particle swarm optimization
(PSO) and genetic algorithm (GA), multi-objective
optimization using the crystal structure algorithm
(MOCryStAl) and NSGA-II, and decision analysis through the
TOPSIS method.

CFD simulation data were used to train the MLPNN models,
with the PSO-tuned network achieving the highest accuracy
for thermal and hydraulic indicators (R > 0.99) and the GA-
tuned network excelling in friction factor prediction (R =
0.999). The NSGA-Il algorithm provided complete Pareto

frontier coverage and a 15% wider spread of trade-off
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solutions than MOCryStAl, revealing two dominant optimal
design clusters. The low-drag cluster featured short fins (~1.5
mm), moderate slant (~50°), and low Reynolds number
(~17,500), achieving maximum overall performance (THPP =
1.906) with minimal friction (FFER = 2.4). The high-transfer
cluster included long fins (>2.2 mm) at steeper angles (>54°),
increasing heat transfer (NNER = 2.78) but with a 45% rise in
friction losses. Approximately 47% of optimal designs
favored short fins, while 55% operated under low Reynolds
conditions, emphasizing balanced flow regimes.

TOPSIS analysis showed that design preferences shift with
performance priorities: maximizing heat transfer favored
long fins, minimizing pressure drop required short fins, and
holistic objectives repeatedly selected compact-fin
geometries (~1.54 mm fin length, ~19.5 mm pitch, ~52.8°
angle). The framework proved computationally efficient and
adaptable for practical SAH design. Future work should
include transient and experimental validation, hybrid
optimization to reduce computation, and integration of cost

and sustainability metrics for broader applicability.
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A CFD based optimization procedure of operating parameters
for an impinging jet on moving fabric subject to thermal

dipping process
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This numerical study focused on optimizing the flow and
heat transfer behavior inside a thermal processing jet box
oven, widely used in textile and tire manufacturing. The work
aimed to enhance fabric temperature uniformity and
minimize mechanical stress by adjusting key parameters: the
spacing between jet nozzles (S), the distance between the
nozzle tip and fabric (H), the jet confinement ratio (R), and
the velocity ratio of the jet to the moving fabric (V). A non-
dimensional thermal uniformity parameter (1)T) was
introduced to evaluate performance improvements.

Results showed that increasing the nozzle spacing (S)
improved thermal uniformity while reducing the maximum
normal stress on the fabric. The optimal configuration
occurred at S = 35, yielding a 73.64% improvementin 1 T.
Similarly, increasing the nozzle-to-fabric distance (H)
enhanced temperature uniformity but lowered average
temperature and stress; the optimal height was H=11.13.
The jet confinement ratio (R) strongly influenced
temperature distribution, with an optimum at R = 30, leading
to an 11.11% improvement in T and reduced mechanical

effects.
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Regarding velocity ratio (V), increasing jet velocity raised
both the fabric temperature and normal stress, but excessive
velocity degraded temperature uniformity. Therefore,
moderate ratios (V =6.31,4.3, or 2.3) were suggested based
on fabric type.

After optimizing these parameters, the thermal uniformity of
the fabricimproved by 84.45% compared to the reference
configuration. The study provided comprehensive numerical
validation and identified operational guidelines for efficient
oven design. Future research may explore transient
simulations to capture unsteady flow behavior and apply
surrogate-assisted optimization for real-time process control

of industrial thermal treatment systems.
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This study introduces a new cooling concept that uses a
sinusoidal corrugated porous partition (SCPP) combined
with a hybrid nanofluid to enhance heat transfer from a hot
elastic wall inside a double vented cavity system (VEC).
The goal was to develop efficient thermal management

suitable for modern energy and cooling applications.

The research used computational fluid dynamics (CFD)
based on the finite element method (FEM), supported by
an artificial neural network (ANN) to predict performance
under different operating conditions. The main parameters
analyzed were the Reynolds number (200—1000), wave
amplitude (0.01-0.25), and wave number (1-6) of the
corrugated partition. Two scenarios were examined: one with
a rigid wall and another with an elastic (flexible) wall

capable of deformation under fluid pressure.

Results showed that as the Reynolds number increased, the
elastic wall deformed more, changing the flow structure and
improving cooling efficiency. The average Nusselt number

(Nu), representing heat transfer rate, rose by 132% for the
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rigid wall and by 255% for the elastic wall. Increasing the
wave amplitude improved heat removal by 7.2% for rigid and
12.4% for elastic walls, while changing the wave number

affected heat transfer by up to 9%.

The ANN model accurately predicted cooling performance
with excellent agreement to CFD data (R? = 0.999). Optimal
cooling occurred at Re = 1000, Af = 0.25, and Nf = 3 for the
elastic wall. The maximum cooling performance improved by
factors of 4.16 (rigid) and 4.32 (elastic) compared with a flat

partition.

Overall, this hybrid Al-assisted approach offers a reliable, fast,
and efficient method for designing advanced thermal
systems used in electronics, renewable energy, and industrial

cooling applications.
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This study presents an advanced thermal analysis of a
radiated hybrid ferro-nanofluid composed of magnetic
nanoparticles such as Fe304/CoFe204 and
NiZnFe204/MnZnFe204. The research aims to understand
and enhance heat transfer behavior in systems where
magnetic, radiative, and chemical effects interact under
finite-speed thermal propagation, modeled using the
Cattaneo—Christov theory instead of the traditional Fourier

law.

The simulations considered a porous stretching surface,
which simulates real engineering conditions like magnetic
coatings or heat exchangers with porous boundaries. The
flow, temperature, and concentration behaviors were

examined numerically using the shooting method.

Results revealed several important findings. The velocity of

the ferro-nanofluid decreases when the effects of magnetic

field (Hartmann number) or porosity are strong, due to
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increased resistance from the Lorentz force and the porous
structure. The temperature rises with higher Biot numbers
and radiation parameters, showing improved heat transfer
by radiation and convection. However, when the thermal
relaxation time is included (finite-speed heat propagation),
the temperature distribution decreases slightly, indicating a

more realistic thermal delay.

The NiZnFe204/MnZnFe204 mixture performed better
than Fe304/CoFe204, demonstrating higher heat transfer
capability and stronger magnetic control. Meanwhile,
chemical reactions and concentration relaxation reduce
nanoparticle diffusion, but increasing nanoparticle volume

fractions enhances mass and energy transport.

Overall, the study demonstrates that combining multiple
ferro-nanoparticles with nonlinear radiation and finite-
speed thermal modeling can significantly enhance thermal
transport and stability. These findings are relevant for solar
collectors, electronic cooling, nuclear systems, and
biomedical thermal management, where magnetic and

radiative effects can be used to optimize performance.
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This study explored how artificial intelligence can improve
the prediction and control of heat transfer in advanced
thermal systems. The researchers used an artificial neural
network (ANN) to model the behavior of a tri-hybrid
nanofluid, which combines three types of nanoparticles—
copper oxide (CuO), titanium dioxide (TiOz2), and silicon
dioxide (SiO2)—mixed with human blood as the base fluid.
Such fluids are known for their superior heat conduction and

are used in medical, energy, and cooling technologies.

Using mathematical modeling and numerical simulations, the
study examined how factors like magnetic fields, unsteady
flow, radiation, and heat sources influence the fluid’s velocity
and temperature. The ANN was trained to predict these
behaviors accurately without solving complex equations
each time. Results showed that the ANN achieved a nearly
perfect match (R = 1.0) between predicted and simulated
data for both skin friction and heat transfer rate (Nusselt

number), confirming its reliability and precision.

The findings revealed that increasing the magnetic field

(Hartmann number) reduces fluid velocity due to magnetic

Otumt] £llae¥) (KA Cagdsgs ) dalyll sda Cug
Lyl Wlal¥l 3 5yl Jlanl e Blagadly 5uid)
duelida oY dtaall AL Gt Ll o useinl Asuasl
oo 058 nzedl M g55L aile sl Axdeid (ANN)
(Cu0) Lulmidl ST 8531 Slagul! (pa 3T 23D
O9Sebeud| weusT Giliy (TiO2) pgwslcd! weusT Silis
lia et il pull dulud Jiluy Az9500 <(SiO2)
¢ pamiady bl duesdl e Adle 5ua, AU

gl Al Lwailg ctppilly ABUaY colagdas

Aalyy s ol B8 Llly sl A dasdl s e
ey ceubliall Jlell Jie Zaliell Jelgall s
S B sy ol £ Laidly « sl Slyarad]
Al zigad coyls @3yl Azpag AU Aeyu e
ALl (g e 38y LSyl s adsal Anaall
Of Bl coyldsl Bya S G Buiall Aol 0l c¥olall >
SHlelas cdioy o flies O Lunanll ASGAT) clo]
Y Jalae oo ST 1.0 oylay L J) (R) bolsi
ALl Leds uSs Lao o (culwgs sue) )yl JLanil Jalans

5l 3

oo Jar b liall Jlell sud 55l of bl e

51

2025 Jladl ilall c¥one 53 ot Ll ez Bl ladl i 1 AST, 401 qes slald lall z ¥l 3udss




I} ¢ ¢ 2 PPN Y WAL T ANV e

RS
kY 0 T > BRYM \ )

USRI ORI LN nRa ]

resistance, while higher nanoparticle concentrations enhance
thermal performance. Radiation and heat source parameters
significantly improve heat transfer, demonstrating that tri-

hybrid nanofluids outpersingle and double hybrid ones.

Overall, the ANN successfully captured the complex thermal
interactions, offering a fast and accurate tool for intelligent
thermal system design. This approach can be applied in solar
collectors, microchannel cooling, and biomedical
thermal control, supporting next-generation energy and
medical technologies. The authors also noted the importance
validation and attention to

of future experimental

nanoparticle safety in biomedical applications.

635 Lo (Aaglall Luuboliall B9all cuwy aSU) deyu
Sobll oI s ] Bugilill leganll e py
Bl Lobiasy sladdl o ons LS Logxle (S
SN AW oy Byldl Jlan! B:laS e oli5ay A8LY)
A1 o L of olo¥l Sl e Bgdny camgl!

&=l

Baraall SlSall alasial ol bl widl ale S
proady delxtd Aaniwg 283 BT ag Auelilao|
Slaanll G Lanhs oSass <Al Al Aaad
fedall cligdanlly Radoll uyal! elasl s Aol
s gy 325 ¢y Tal] gl LS gl
B lesa) Togildl Slessuml] Lsedl LB Tl

PRSI

:Article DOI
https://doi.org/10.1016/].csite.2025.106975
DAl

PR

e dl I,
https://doi.org/10.1016/j.csite.2025.106975

(=i o]

PR

52

2025 Jlall ilall c¥une 693 oato L) ol Ll ) 381,801 s Ll ladl z LY 33



saoaill (ygduid Bolasdl ALSg
aLell ZLIY 355 @ uwd

v ) S q
BRI
A b f 8{> S

e ST v A T

Article Title:

1480l oyl gis

Triple-color emission ratiometric fluorescence in biochemical
sensing analysis; principles, probe fabrication and

applications

NRES N olgd¥l SN Slac¥l quddl cdwyglall
clucll adiaiy goold] iggusedl gL..Q.SJl sladda!
‘;»LE_H.IQJJB

Choice of research priority:

) 2gl M1 s

®Human Health (\/)
®Environmental Sustainability and Basic Needs ()
®Leadership in Energy and Industry ()

®Future Economics ()

(V) oLus¥! dnso

() Zeladll ol LamYly 2ol el tiaal
() aelually a5l g 5L,

() Jdadl cbolazsl

A tweet on "X" platsummarizing the study's results

(not less than 250 words and not more than 300 words)

Lty 5l paseli X Baie e Buuyd
(RS T+ e ¥y 2k You e JasY)

Triple-color emission ratiometric fluorescence sensing has

emerged as a powerful tool in biochemical analysis, enabling a

measurements. This review presents a comprehensive overview of
the design principles, fabrication strategies, and practical
applications of triple-color emission probes excited under single-
wavelength excitation. By incorporating three distinct emission
channels, these probes offer self-calibrating, interference-resistant,
and sensitive detection with enhanced color

discrimination. We categorize the fabrication strategies into one-,
two-, and three-emitter designs, discussing the mode of action for
each and how they ensure spectral stability, tunability, and
robustness in multiplexed sensing. Special attention is given to
how these systems outperconventional binary systems in terms of
sensitivity, dynamic range, and color hue variation. Recent
advancements span metal ion detection, pH sensing, enzyme

assays, antibiotic and biomarker analysis, explosives, and others.

shift from semi-quantitative to fully quantitative and highly precise
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The growing environmental concern over emerging contaminants
(ECs) in soil has highlighted the urgent need for more effective,
sustainable, and integrated assessment methodologies. This
review critically discusses the analytical and methodological
challenges that hinder the accurate identification, quantification,
and risk

assessment of ECs in complex soil systems. It explores recent
innovations in analytical instrumentation, with a special focus on
trends toward green analytical chemistry including miniaturized
devices, solvent-free extraction techniques, and energy-efficient
platforms. Additionally, the review highlights the role of novel
materials and sorbents in improving selectivity, sensitivity, and
environmental compatibility of detection and remediation
methods. By mapping both the current limitations and emerging
opportunities, this work paves for a futureoriented, holistic
approach to soil contamination assessment that supports
sustainability, interdisciplinary integration, and technological

innovation.
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The development of dual-emission metal-organic
frameworks (MOFs) is essential for advancing
luminescencebased

applications. In this study, a highly fluorescent bi-ligand Eu-
based MOF (BiL-Eu-MOF) was synthesized exploiting
coordination-induced emission (CIE) and dual-antenna effect
phenomena. Upon excitation, the BiLEu- MOF emits both
blue (CIE effect) and intense red (dual-antenna effect)
fluorescence, enabling ratiometric detection. Amoxicillin
(AMX) selectively quenches the red emission via the inner
filter effect, while the blue

emission remains stable, serving as an internal reference. This
property facilitates AMX detection using two methods:
conventional spectrofluorometric and a smartphone-assisted
visual approach. The spectrofluorometric method achieved a
detection range of 5.0—250 UM with a detection limit of 0.34

UM, while the smartphone-based approach reached a

detection limit of 3.3 M.

(MOFs) &laa¥l 25L8 Lgyaall Agaall LY ighas aal
G300 e Aaslall wlagdadll jushand Aaad) 3L Kol
S Jle gouane Gaas Sl aubias @3 cduhll oda
Grals Mizus bl Sl e @5 (BiL-Eu-MOF)
zo33kl el by (CIE) Gaadtll temialdl Silagd]
k) 351 Giwygld BILEU-MOF [lbs| juuad o5l wie
e b mdd e o(zopd) Slsdl ) LS Kaxlg (CIE
soo¥l Sl (AMX) otleataSsadl asl gl
SR el g Laay « a1l may bl 0l e Gslan)
i a8 Aol sda S (U515 2208 Joang «Brdiue
Goskall adall bl pmaanle aluszwls AMX (e
cdd> (S sl suclusy Gradl mdly sl
5.0 op zoll adS Bl goslall adbll liall 440,k
o & ySae 0.34 il a4S U pe flag,Sus 250
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An intelligent environmental-sensorless model for real-time

optimization in  photovoltaic-energy  systems:  Fast

computation, long-term performance, and experimental

validation
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Accurate determination of the Maximum Power Point (MPP)
is critical for optimizing photovoltaic (PV) systems, especially
in resource-constrained settings where the use of climatic
sensors is impractical or cost-prohibitive. This study
introduces a novel sensorless method for MPP voltage
estimation based solely on low-cost electrical
measurements—current, voltage, and derived resistance—
through the predictive relation MPP =f (1, V, R). This
formulation eliminates the need for irradiance and
temperature input, which are commonly required in
conventional MPP models. To realize this concept, an IVR-
Neural Network architecture was developed and trained
using data from three representative PV technologies:
Monocrystalline, Polycrystalline, and Thin Film. The model
was validated across 90 randomly generated irradiance—
temperature pairs, demonstrating strong generalization
across diverse operating conditions. Experimental results
revealed high prediction accuracy, with a Mean Absolute
Percentage Error (MAPE) between 2.89 % and 3.27 %, and
correlation coefficients R exceeding 0.95 for all module types.

Mean Absolute Error (MAE) remained below 0.8 V,

AL Bal 280y (MPP) (wlaall 3,0a)) Al dyaxs dad
(PV) Euigung, I HBUAT Halasi olol et 2iaadl
plazianl 0o cus 3ylell Bagama wludl § Logas
Halydl sin puds LK ol e aé sl clalul!
A e etid) clabadl e &L 5,500 46l
Hadsie 4L,eS cluld e 1as I3leie! olanll 3,ual)
oo — Amtitadl Laglally clly oLl — Aalall
g0l 483l J5ls

MPP=£(l,V,R)

slsyl cbly Jbsl J delall dinall sda Al
Ml e oldad ol Byl dmysg uwddl
laall 308l dlhas adnd uuladl z 3kl 3 Al
IVR-) Lpime a8cd Ay jushas @3 cpgqall lda 3ud=dly
o 83gale ailile alageiuly Lpyass (Neural Network
Bskdl &bl duaddl #1630 Adidas claas el
«(Polycrystalline)
z 39l e1oT (o 3az=all @3 .(Thin Film) 4a,8,01 4,491
Azya9 guadd) g Ladd) 721951 oo Aslgdie Acgaza 90 pc
et paantll e D55 5,08 gl sl s Bl
355 e Ayl Bl CadS Acgine Juidd gyl
gl Gl el el gl i 5l 3 Bl

ahyeldl Bsaaie (Monocrystalline)
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confirming the model’s precision. Furthermore, the long-term
reliability of the method was assessed by simulating PV aging
over 10- and 20-year periods. Despite expected optical and
electrical degradation, the estimated MPP voltage exhibited
minimal variation—Iless than 0.1 V—highlighting the
model’s robustness against system aging. Thanks to its
lightweight structure and offline training process, the
proposed IVRNN model ensures real-time deploy ability with
negligible computational cost. Overall, the method provides a
fast, accurate, and scalable solution for MPP determination in
sensor-constrained environments. It holds significant
promise for integration into MPPT controllers, energy yield
forecasting tools, and low-cost PV deployment in developing

regions or standalone applications.

(R) bolal Jolas jolig /3275 /2.89 (s (MAPE)
Slall Lozl i) LS #1539 £lel apazd 0.95 4ayd
z 3l &85 uS3, Las s 0.8 (e J8T (MAE) ooyl
AL

sl e dapbll Adgise @mas @3 celld ] a8l
e e Baaddl 715391 2slas 36 Lee JM5 (e ashall
(sl SLySly Gadl ssausll @iy Gle 205 10
o Jay sl Bt 508l laadl 8yuall alais aa bl
el aslas il alel 7350l delin 5 Les g8 0.1
AL Al e 4o Al Aaasll 4y Jiadsy
G Uysd aodas IVRNN ziall z3seill zudy «(Offline)
cple USn 10 Uds Aulue 1k ae Gaidxd) (o3l
g pangild By (B8 Gy Mo 2apyLall s puss
clalusdl () jamas @l old! § elaall 3,08l Al
sbaall 5,0l 2l Sl 3 Lzmend Buely A8La] i
Bl laghsy A8l zls] a3 @lesly (MPPT)
Lala¥l ol apeldl blll 3 Al Laixie duedd!
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The paper develops a rigorous framework based on
subordination conditions and establishes sharp estimates for
the first two Taylor—Maclaurin coefficients ([y2| and [y3|).
These coefficients determine how analytic functions behave
near the origin and are key to understanding their geometric

properties.

By employing Gregory coefficients—a rational sequence
introduced by James Gregory in 1670 and linked to numerical
integration—the authors connect classical analysis with
modern operator theory. Integrating the Mittag—Leffler
function, widely used in fractional calculus and differential
equations, adds flexibility for modeling complex systems and

dynamic processes.

The research also examines the Fekete—Szeg6 functional, a
fundamental tool for describing how analytic mappings
distort geometric regions, leading to improved bounds and

deeper theoretical insights.

goiadl delomil) Jlnd 131ta) Eom ) i 53
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ool & Bl 1ol Ay e )

iy i 58D 5o Auhudl sda e Lo oS3 czgrall
EOREDNERTRATN YOI TENE TP [ L PRS0
(Subordination Conditions) all cléde

By — Gosind Shaais patbas abss M (e
oSl Blew @ sde pladl 0yall & opds Delas
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(Taylor—Maclaurin Coefficients) ¢yy5Sla— 55,5
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9 rw—diSe Wiy e dl Jolis LS

(Fekete—Szegd Functional)
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Artificial neural networks model prediction for thermal, heat
source and activation energy effects in bioconvection

magnetocross third grade nanofluid across an extended

cylinder
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This study explores multiple factors effects such as radiation,
heat sources and sinks, activation energy, and an
exponentially varying spacebased

heat source on bioconvection movement of a

third-grade nanofluid (BTGNF) inside a stretched

cylindrical surface incorporating Buongiorno nanofluid
model to scrutinize the impacts of thermophoresis and
Brownian motion. The analysis is carried out using an
artificial neural network (ANN) based on a multilayer
perceptron model. Numerical data for training, validating,
and testing are generated using a robust numerical solver
BVP4C method. The ANN model is used to predict key
parameters such as the skin friction coefficient (SFC), local
Nusselt number (LNN), local Sherwood number (LSN), and
density of motile microorganisms (DMMO). The
investigation is grounded in specific theoretical assumptions
related to fluid flow behavior. The temperature of the

nanofluid rises significantly

due to the influence of an exponentially varying spacebased
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heat source and its related parameter. Additionally, both the
solutal Biot number and the activation energy parameter
contribute to an increase in the nanofluid’s concentration. On
the other hand, an inverse relationship is observed between
the bioconvection Lewis number and the distribution of
microorganisms. The consequences display that the ANN
models are highly effective at predicting the values of SFC,
LNN, LSN, and DMMO with remarkably low error rates of -
0.12%, 0.03%, 0.01%, and 0.002, respectively. Similarly, the
BTGNF-ANN model achieved very low mean squared error
and high correlation (R) values, further confirming that the
ANN models are capable of making highly accurate

predictions.

:Article DOI
https://doi.org/10.1007/511071-025-11740-w
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Generation of grey and straddled soliton along with chaotic
behaviour and sensitivity analysis for internal gravity waves

model
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we investigate the nonlinear Kakutani—Matsuuchi (NKM)
model, which effectively captures the evolution of long
internal gravity waves in a stratified fluid medium. Internal
gravity waves propagate through fluids with depth-
dependent density variations, such as the ocean or
atmosphere, and have significant applications in
oceanography, plasma physics, fluid dynamics, and related
scientific fields. To analyze

the NKM model, we employ the trial equation method
(TEM), a flexible and robust technique that allows us to
obtain exact solutions such as bright solitons, dark solitons,
Jacobi elliptic solutions (JES), kinks, and breathers.
Additionally, we pera comprehensive analysis involving
phase portraits, equilibrium points, and quasi-periodic
behavior, where the system exhibits regular motion at two or
more incommensurate frequencies—resulting in predictable

but non-repeating dynamics that lie between purely periodic

(NKM) ozl a2 @idguile-GlsSE z3gas (ups
Ll il clege sshas ddlasy Laaly g4l
il clege ddn Ad aile lawy § Asshll
e suezall 26USI Sluls @ld Blawdl ae 2ls il
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sl i 285 ol e Jpuanll o Ll Allads
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and chaotic behavior. Finally, we conduct a sensitivity 5l 40lSaly oyl aiwl @b surafy cpllaill Llmiwl e
analysis to examine how changes in input parameters A
influence the model’s output, thereby identifying the factors
that most significantly affect the system’s response and
enhancing the understanding of its stability and pre-
dictability.
:Article DOI e dl Il
https://doi.org/10.1007/511071-025-11671-6 https://doi.org/10.1007/s11071-025-11671-6
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Study of Optical Solitons and Quasi-Periodic Behaviour for
the Fractional Cubic Quintic Nonlinear Pulse Propagation

Model
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In this paper, we successfully build a variety of compatible
analytical optical soliton solutions for our governing model
by using the CDSPM approach. It focuses on the fractional
cubic—quintic nonlinear non-paraxial pulse propagation
model. The proposed model has been investigated using
CDSPM and produced wave structures and solutions,
including

periodic, hyperbolic function, solitary, elliptic function,
rational, and JEF double periodic

solutions. We also obtained JEF double periodic waves, which
further degenerated into

SWs. JEF two-fold periodic solutions as well as the JEF have
both been used to develop SW

solutions. We observed both quasi-periodic and chaotic
behavior with an external periodic

strength. Furthermore, we conducted a sensitivity analysis
with different initial conditions

and discovered that the governing model is not highly

sensitive. These solitons have been

0o degiie dogazma sliy (§ Lt A=l 485l o 4
@Skl Lz 3gad 2aslgall Juledl Gguall Jhas¥l Jol>
SLad! z3gad e gzl 1ia 3855 CDSPM g4 alasiul,
sl sl dpenll e ki)l ae slagd)
plasinly zAall zisedl dulpy @ By . gwlex)
s @ Ly Jsl>g Lzge Sha die cxuig (CDSPM
Aty Aalyasdl 2ty sl Al (Aol ol
LS JEF Zz933l) 590ly (ywsdl Joloelly cAuzllay)
dl cogans @iy dsgazll el JEF cile 9o e Liba>
4503 2ol JEF Jal> cunniieioel udy Aygs i il e
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used to study several significant practical issues in disciplines
like molecular biology, as-
trophysics, fluid dynamics, plasma physics, and nonlinear

optics.

:Article DOI

https://doi.org/10.3390/math13132117 o https://doi.org/10.3390/math13132117
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Improved spectral method for the nonsmooth solutions of

nonlinear fractional differential equations
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One of the major challenges in the numerical analysis of
fractional differential equations, particularly fractional initial
value problems, lies in achieving high-order accuracy when
the underlying solutions exhibit non-smooth behavior. The
fractional derivatives introduce nonlocal memory effects,
which often resultin weak singularities near the boundary or
at the initial point. These singularities significantly degrade
the convergence rates of conventional spectral collocation
methods that rely on polynomial-based basis functions, such
as Legendre or Chebyshev polynomials, which inherently
assume smoothness. To overcome this limitation, we propose
an improved spectral collocation method tailored for
nonlinear fractional differential equations with low-regularity
solutions. The key innovation of this approach is the
adoption of nonstandard fractional Jacobi functions as the
basis set. These functions are specifically designed to mimic
the singular structure of fractional operators, allowing the
approximation space to naturally capture the weak
singularities of the true solution. The proposed method
maintains the essential advantages of spectral techniques,

including exponential-like convergence for smooth

components, while extending their applicability to problems

Aslball gouall Jd=dl (3 s )l Sbosdl gus)
Llanyl @il Jilus Uogiasy SOl dylisladl)
ol 0955 bedie dle doue 485 3uamT (2 A yus
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involving nonsmooth or weakly singular solutions.
Furthermore, we establish a weighted convergence analysis
framework to theoretically verify the accuracy and stability of
the scheme. Numerical experiments are then conducted to
validate the analytical findings, demonstrating that the new
method consistently attains high-order accuracy even in
cases where standard spectral methods fail. This enhanced
approach offers a robust and efficient computational tool for
awide range of nonlinear fractional differential equations,
effectively bridging the gap between high-order spectral
accuracy and the challenging behavior of fractional

nonsmooth solutions.

bl 48y e Bl Gamall ag ogdell oladl)
Bl LS dsae oples copal a8y laylaras
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An innovative shifted generalized Chebyshev collocation

scheme for pantograph-type delay equations
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Delay differential equations (DDEs) constitute an important
and challenging subclass of functional differential equations,
characterized by the dependence of the system’s present
state not only on current variables but also on their past
values. Such equations naturally emerge in a wide range of
real-world phenomena and scientific disciplines, including
biology, population dynamics, physics, engineering, and
control theory, where time delays play a crucial role in
describing feedback mechanisms and dynamic responses.
Despite their importance, solving DDEs remains a nontrivial
task due to the presence of delayed arguments, which
significantly increase the complexity of both the analytical
and numerical treatments. In this research, we introduce a
new and efficient collocation framework designed
specifically for solving generalized pantograph-type delay
differential equations (PTDEs), a special class of DDEs in
which the delay is proportional to the independent variable.
The proposed approach provides a flexible and accurate
mechanism for approximating both the solution and its

delayed terms within a unified computational structure.

Furthermore, the developed scheme is systematically
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demonstrating its versatility and wide applicability. The
construction of the method relies on a carefully selected set
of basis functions derived from shifted generalized
Chebyshev polynomials (SGCPs). These polynomials possess
several attractive analytical and numerical properties, such as
orthogonality, efficient recursive generation, and excellent
approximation capability, all of which the theoretical
backbone of the proposed algorithms. A rigorous and
comprehensive error analysis is conducted to examine the
convergence rate and quantify the accuracy of the SGCP-
based expansion.

Finally, to validate the reliability and robustness of the
presented framework, a series of benchmark test problems
and illustrative examples are solved. The obtained numerical
results clearly demonstrate the superior accuracy,
computational efficiency, and stability of the proposed SGCP-
based collocation schemes, confirming their potential as

powerful tools for solving complex delay differential systems.
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MOF/chitosan— Polycaprolactone nanofiber membranes
for smart controlled drug delivery and multifunctional

therapeutic applications

0338 Y98 Jg LT 2 (S Sy (s
Slyamel] Lumiall Lis3lill DOX@AG-MOF/( 352!
Badaie Aodle Slaglaty (3 @Sty 90Y Jigost) —
aslla gl

Choice of research priority:

ol Bgl ¥l s

®Human Health (V')
®Environmental Sustainability and Basic Needs ()
®Leadership in Energy and Industry ()

®Future Economics ()

(V) olad¥! dnm

() Aol ol LNy 2] Aol il
() Acbually a5lall §5aL,1

() Jdadl sbalazsl

Atweet on "X" platsummarizing the study's results

(not less than 250 words and not more than 300 words)

Ayl @LLMXLML,L:S.\.Q_:S
(Y. . O;.\:'J'S)SMYO. u.c,‘_LEJY)

Metal—organic frameworks (MOFs) have gained recognition
as viable candidates for developing targeted and
stimuli-responsive drug delivery systems. In the present
study, we constructed a multifunctional drug delivery

platby integrating the anticancer agent doxorubicin (DOX)
within a silver-based MOF (Ag-MOF). This

encapsulation was subsequently followed by incorporating
the composite into electrospun nanofiber membranes
formulated from chitosan (CS) and polycaprolactone (PCL).
The resultant DOX@Ag-MOF nanofiber membrane

was produced using a one-pot electrospinning method and
was subjected to extensive characterization

employing techniques such as FTIR, XRD, SEM, XPS, EDX, and
nitrogen adsorption—desorption isotherms. The

drug release characteristics were methodically analyzed in
response to different external factors such as pH,
temperature, and time. The nanofiber membrane
demonstrated a pH-responsive release profile, with a notable

increase in drug diffusion observed in acidic environments

(pH 5.0), effectively replicating conditions found in
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tumor microenvironments, as opposed to release at
physiological pH levels (6.2 and 7.4). Furthermore, the
investigation revealed that drug release was positively
correlated with temperature, achieving peak efficacy at

37 °C. The kinetic analysis of release data revealed that the
system operates under several release mechanisms,
specifically adhering to zero-order, first-order, Higuchi, and
Korsmeyer—Peppas models. Additionally, the
DOX@Ag-MOF nanofiber demonstrated significant
anticancer effects against various tumor cell lines, including
those associated with breast, liver, and skin cancers.
Moreover, this nanofiber displayed robust antioxidant and
antimicrobial activities against pathogens such as E. coli,
Staphylococcus aureus, and Candida albicans. These

results underscore the potential utility of this hybrid
nanofiber system as a multifaceted platfor controlled

drug delivery, cancer treatment, and broader biomedical
applications. The study further suggests the need for
optimization of conditions through the Box-Behnken design

methodology.
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Sustainable removal of Cd(ll) using [3-
Cyclodextrin/Polyethylenimine hydrogel beads embedded
with silver-MOFs: Synthesis, characterization,

mechanism, and process optimization
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This research focuses on the development of a biopolymeric
hydrogel adsorbent that is both environmentally

friendly and highly effective. Itis specifically designed to
remove cadmium (Il) ions from various water sources

and industrial wastewater. The innovative adsorbent,
designated as Ag-MOF/CD-PEI hydrogel beads, was
formulated by embedding a silver based metal-organic
framework (Ag-MOF) within a 3-cyclodextrin (CD) and
polyethylenimine (PEI) structure, which was chemically
crosslinked with epichlorohydrin. A thorough investigation
into the structural characteristics and surface properties of
the hydrogel composite was carried out,

employing a variety of analytical methods, such as XRD, FT-
IR, XPS, SEM—EDX, and nitrogen adsorption—

desorption isotherms. Additionally, batch adsorption tests
were systematically approved to assess how

variables such as interaction time, initial metal concentration,
adsorbent amount, pH, and temperature impact

the adsorption procedure. The optimum condition on the

removal of Cd(ll) was at pH 6, adsorbent dose 0.02 g,
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contact time 100 min. The adsorption equilibrium data
demonstrated a strong position with the Langmuir

isotherm model, revealing a maximum adsorption capacity of
370.7 mg/g. Kinetic analysis indicated that the

adsorption procedure adhered to a pseudo-second-order
model, suggesting that chemisorption is the principal
mechanism at play. Statistical optimization, facilitated by the
Box—Behnken design, pinpointed critical operational
parameters and their combined effects on the efficiency of
adsorption. Importantly, the Ag-MOF/CD-PEI

hydrogel beads displayed remarkable reusability, retaining
over 85 % of their initial adsorption capacity after

five successive cycles.
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This research presents innovative modified explicit block
methods with fifthorder algebraic accuracy to address initial
value problems (IVPs). The derivation of the methods
employs fitting coefficients that eliminate phase lag and
amplification error, as well as their derivatives. A thorough
stability analysis of the new approach is conducted.
Comparative assessments with existing methods highlight
the superior effectiveness of the proposed algorithms.
Numerical tests verify that this technique significantly

surpasses
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In the basic operations of the GGH-based post-quantum
public-key cryptography scheme, polynomial multiplication
consumes a large amount of time in edge-based consumer
electronics  devices (ECED). To improve the actual
computational performance, this paper aims to design a fast
and efficient polynomial multiplication architecture for
lattice-based cryptography in loT applications. Specifically,
the objective is to develop a number-theoretic transalgorithm
optimized for CRYSTALS-Kyber that reduces modular
operations, supports high parallelism, and eliminates
memory conflicts. To this end, we propose a 2n-th root pre-
processing fast number-theoretic transalgorithm tailored for
loT-based edge devices. This architecture utilizes parallel
processing of small-digit NTT operations and low-complexity
calculation forms to reduce computation time. After
combining the characteristics of the algorithm, the overall
computational architecture determines a design model with

32 parallel channels
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The accuracy of emotion analysis has rapidly improved
thanks to the breakthroughs of convolutional neural
networks (CNNs) and Transformers. Moreover, the multi-
head self-attention (MSA) mechanism of Transformer
perfectly fits the modeling of the dependency relationship
between expressions and different facial regions. However,
CNN's struggle to capture global dependencies, and
Transformers’ quadratic complexity poses a big challenge to
deploy on low-power devices. To resolve these issues, we
design a robust and efficient hybrid Tiny machine learning
(TinyML) model named HCMTMM for emotion recognition
in ultra-low-power embedded devices. Specifically, we
propose a hybrid deep model by combininga CNN and
Mamba module, which relies on the state space models
(SSM) framework, which can effectively exploit the local and
global dependencies of different facial regions to enhance
emotional recognition performance with linear
computational complexity. Moreover, we leverage multi-loss
distillation learning to enhance recognition performance. We
conducted extensive comparative experiments on four
publicly available datasets, and the experimental results

showed that when running the family of CNNs, our proposed

bady bgmle iy yeladl Jules 88y ciuss ual
z3Lasg (CNNs) &ayddlall Apmall SIS 3 olpslatl]
adl cewlids ety e 8dle (Transformers) c¥gsll
eyl z3las § (MSA) gyl suaze Gl oLl
a5l Bbliag byl oy slare¥) 48Me A iad pa iles
La il Luaall IKE axlgs elld oy dalizll
Al aaadll Jiady Alelad! laal! bladl 3 Lgais
Ladsin B2dl e Loy ad) HuS Guxs c¥g=ll 73kl
Usd Uuzma 3350 Liaaso oSl sda =t 250
HCMTMM (sd (TinyML) Liagall JY1 @lazl] Ylasg
& oolas¥l 2as0s Amanl) 3321 3 yeladl e (3yaill
Gires Bigad 78 cpumdl dag e a8lSl I e
(Mamba 8u>99 4adN Lme ASUd (n pom Uz
(SSM) WLl cliad zilkes Jos Hlb) e dazad Gl
Gbld 2dblly Llall claall Jlral S glls
seladl e apadll clol jupand 4dlag, dalzsll 4zl
Wl e dned cells e sdle Jas lus didan,
cold Loyl cdpnall elal jusard JSlusdl saate pladsll
Aalall >l bl Slegame po)f e 2a1Sh &5lae
ISl able Jiad die Gl Lyl mludl oy bl
31 Badas 6 e AL Ll (Bgany (Al dayaall
Lad celld J) 8Ll 7zl pxg 4801 Co> (e

78

2025 Jlall ilall c¥une 693 oato L) ol Ll ) 381,801 s Ll ladl z LY 33



saoaill (ygduid Bolasdl ALSg
aLell ZLIY 355 @ uwd

BN )
TN AN EE
A b f 8{9 Yo

e ST v A T

solution outperforms any other implementation in terms of el k) aie e Bl zagedl Hlasly Jawn
accuracy and model size. Moreover, we port and test the Aoy 3 Abgole @il zAal L dges 3doy .ESP32 Cam
proposed model on the embedded device ESP32 Cam ¥
platform. Our proposed model achieves remarkable results in

inference speed.
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Abstract

In the present study, a thorough investigation was carried out
to assess the electrocaloric performance of
Ba0.85Ca0.15Zr0.10Ti0.903 (BCZT) ceramics synthesized
via the mixed oxide route, incorporating machine learning
tools for enhanced analysis. The Rietveld refinement of the
ceramics' X-ray diffraction (XRD) patterns verifies the
simultaneous existence of two phases (orthogonal and
tetragonal symmetries). The micrograph obtained from the
scanning electron microscope indicates a well-defined and
dense grain. The temperature variant dielectric exhibits two
phase transformations associated with orthorhombic
symmetry to tetragonal symmetry, and tetragonal symmetry
to cubic symmetry. The electric field variant ferroelectric
hysteresis was measured at various temperatures, and the
remnant polarization and coercive field decreased with
Temperature. The temperature variant polarization values at
different electric fields were modelled using various machine

learning approaches. With minimal experimental input, the

expected outcomes enable efficient and reliable prediction of
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electrocaloric behaviour. Thermodynamic Maxwell relations
were employed to indirectly evaluate variations in isothermal
entropy, adiabatic Temperature, and electrocaloric strength.
Different figures of merit, like relative refrigerant capacity,
cooling power, and entropy change aggregated over
Temperature, are analyzed across varying electric fields,
highlighting the material's promise for environmentally

friendly cooling technologies.
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DSFNet: Dual-fusion network with secondary clustering and

feature integration for unsupervised person re-identification
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Exciting advancements in unsupervised person re-
identification (RelD) have been made with the introduction
of the DSFNet framework—a Dual-fusion network designed
to improve the retrieval of individuals across different camera
views by effectively updating memory dictionaries. This
approach is gaining traction due to its cost-efficient data

processing capabilities.

Traditional methods in this field often rely on a single, fixed
optimization strategy for clustering features, which can lead
to noisy pseudo-labels and reduced efficiency. The DSFNet
framework addresses these limitations through its innovative

architecture, comprising three key components:

1.Hard-Sample Secondary Clustering Network (SCNet): This
module focuses on initializing the memory dictionary using a
hard-sample clustering strategy. By emphasizing dissimilar
samples within classes or similar samples between classes,
SCNet preserves the diversity of individual features, which is
crucial for accurate identification.

2.Feature Integration Network (FINet): FINet enhances the

model's performance by exploring both local and global
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features of each individual. It employs an integrated weight-
assigned strategy, ensuring that the characteristics of each
instance are captured in their entirety, thus maintaining
feature integrity.

3.Dual-Fusion Dynamic Optimization (DDO): This dynamic
optimization scheme connects FINet to SCNet, ensuring
consistent clustering features and significantly reducing noise

associated with pseudo-label generation.

The effectiveness of DSFNet has been validated through
extensive experiments on widely used RelD datasets,
including Market-1501, MSMT17, and PersonX. The
framework shows notable improvements in mean Average
Precision (MAP)—1.7%, 1.9%, and 4.0%, respectively—and
enhancements in Rank@1 performance by 0.1%, 4.6%, and
1.0%.

To further confirm the generalization capabilities of DSFNet,
tests on the vehicle re-identification dataset VeRi-776
demonstrated performance levels comparable to the latest
methodologies. This research not only enhances the accuracy
of RelD but also lays a solid foundation for future

innovations in this critical area of computer vision.

#RelD #MachinelLearning #AIResearch
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An overview of recent experimental and numerical studies on
hemispherical solar distillers using internal and external

enhancers
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The water and energy issues have been given great attention
in the Sustainable Development Goals (SDGs), and
numerous research efforts have been directed toward
exploring solutions for both. Accordingly, solar desalination
systems have been innovated and developed. The
desalination cost is a third issue that has also been
considered, and cost-effective systems have been given
priority. Hemispherical Solar Still (HSS) has been focused on
as a promising solution, due to simplicity, low cost, and
dependence on renewable energy. However, HSSs face
limitations, for example, low production capacity, limited
operation periods, and material degradation. Hence, multiple
studies have been conducted to develop HSSs’ performance.
This review paper aims to give a full overview of the HSS
topic. This includes presenting the principle, performance
indices, bibliometric analysis of the research development
and widespreadness, conducted research, and prospects. The
modifications are categorized into internal (porous, wick,
heat localization, energy storage, fins, and corrugated basins),

and external (cover cooling, reflectors, and solar heaters)
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