&

[]
Nyre:’-_—'a"uhg:w

myresearchgo Volume 1, September Issue 6, 2025, ISSN: 3107-3816 (Online)

Artificial Intelligence in Engineering Applications

Authors: Sayed Hamdaan, Taha Turulkar

Mabharashtra college of Science Commerce And Arts

Overview :

Artificial intelligence isn’t just theory anymore. It’s a real-world tool reshaping engineering fields today.
Think product design, renewable energy setups, communication networks—ALlI tackles problems once
seen as too messy or expensive to solve. This study looks at key methods like machine learning, neural
nets, genetic algorithms, and fuzzy logic in engineering contexts. The opportunities are clear: better
efficiency, automation gains, sustainability wins. But challenges pop up too—data quality issues,
transparency gaps, ethical debates around bias and job impacts. The paper also explores AI’s future role
in driving greener engineering solutions without sacrificing innovation speed.

1. Starting Point:

Engineering’s always been about fixing problems through creativity and math skills. But modern
pressures—sustainability targets, cost cuts, crazy-complex systems—demand fresh tools. Enter Al as the
new team player. These systems chew through massive data sets faster than any human could spot
patterns we’d miss entirely optimize processes in ways traditional methods can’t touch you know? They
analyze thousands of design options in seconds giving engineers way more playgrounds to explore ideas
from Global shifts like Industry 4 0 smart city rollouts digital twins in factories all point to Al becoming
non-negotiable for keeping systems adaptive and efficient as industries digitize everything.

2. Research Backdrop:

Academics agree Al’s changing engineering’s game entirely Take generative design tools spitting out
thousands of optimized material layouts while hitting safety specs Wind and solar grids use predictive
models to slash energy waste by anticipating generation swings Communication networks lean on Al for
real-time bandwidth tweaks cutting latency hard .But here’s the catch Many Al models still feel like black
boxes engineers get outputs without understanding the why This trust gap matters big-time in fields like
aviation or medicine where lives hang in the balance Hence the push for explainable Al XAl making
algorithm decisions less cryptic Ethics-wise debates rage about biased algorithms job losses privacy leaks
from data-hungry systems.

3.Core AI Methods:
3.1 Machine Learning ML
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ML’s the workhorse here Learning from data piles to predict stuff In structural engineering it forecasts
load patterns spots material wear early Power grids use unsupervised ML to flag weird transmission line
activity Reinforcement learning? That’s gold for robots teaching themselves through trial runs Factories
love ML for predictive maintenance nailing equipment failures before they happen saves downtime cash.

3.2 Neural Networks ANNs

Brain-inspired systems crushing complex nonlinear problems Civil engineers deploy ANNSs to sniff out
bridge cracks from sensor feeds Aerospace teams use them for engine maintenance predictions keeping
flights safer Real-time power grid monitoring? ANNs handle data streams nonstop no breaks needed.

3.3 Genetic Algorithms GAs

Natural selection meets engineering optimization Car aerodynamics smart grid energy splits wind turbine
designs all get GA makeovers One case study tweaked turbine blades using GAs boosted energy output
while cutting mechanical stress.

3.4 Fuzzy Logic

Handles uncertainty better than yes no binaries Traffic light control smart building HVAC systems
chemical plant processes all use fuzzy logic When sensors give shaky readings fuzzy controllers adjust
smoothly no abrupt changes.

4.Real-World Uses :
4.1 Design Work

Generative Al vomits thousands of design variants testing each against goals like weight or cost Car parts
get lighter tougher slash emissions without breaking safety rules.

4.2 Electrical Systems

Smart grids balance supply demand via Al crunching usage stats ML spots power line issues before they
fail India’s grid stability jumped thanks to predictive maintenance setups.

4.3 Renewables Push
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Al maximizes green energy output Solar panel angles turbine blade pitches adjust automatically for max
capture European wind farms saw 20% efficiency gains using Al Battery storage management? Al
decides when to store release energy during peak demand.

4.4 Communication Tech

5G networks use Al to dodge spectrum traffic jams Voice image recognition in devices video calls
telemedicine all rely on Al now Without it global comms would stutter hard .

5.Findings :

AT’s delivering wins: automated grunt work lets engineers innovate predictive analytics cut costs
optimization boosts sustainability But headaches remain Black box models erode trust especially where
safety matters Bad data leads to flawed calls ethics debates linger over jobs and privacy fixes Hybrid
approaches mixing old-school methods with ML aim to balance smarts with transparency.

6.Wrap-Up:

AD’s already redrawing engineering’s map Machine learning dominates now but fuzzy logic genetic
algorithms still matter Next frontiers? Explainable Al green systems immersive tech blends with AR VR
Pairing human creativity with Al’s speed could unlock an era where performance and sustainability
actually coexist.
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