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INTEGRATING ITIOT SENSORS TO REDUCE
UNPLANNED DOWNTIME AND MAXIMIZE
EFFICIENCY

Ela-Teodora ANGHELACHE!, Anastasia-Parascheva SAVA?

Rezumat. Lucrarea analizeaza integrarea senzorilor IloT in procesele de fabricatie din
ingineria industriald, cu scopul de a transforma liniile de productie traditionale in
sisteme inteligente §i interconectate. Se propune implementarea unei retele de senzori
capabile sa colecteze date in timp real despre parametri cheie, cum ar fi temperatura,
vibratiile si consumul de energie. Datele colectate sunt transmise prin protocoale de
comunicatie industriala catre o arhitectura Edge-to-Cloud, unde sunt procesate g§i
vizualizate folosind tablouri de bord intuitive. Pe langa implementarea in lumea reald,
studiul include si o simulare a functionarii sistemului IloT, utilizata pentru a valida
arhitectura propusd si pentru a analiza comportamentul procesului de fabricatie in
diverse scenarii operationale. Simularea permite evaluarea impactului monitorizarii
active asupra performantei sistemului inainte de implementarea industriala la scard
larga. Studiul evidentiaza tranzitia de la monitorizarea pasiva la cea activd, permitand
mentenanta predictiva si reducand timpii de nefunctionare. De asemenea, examineazd
beneficiile legate de optimizarea resurselor si interoperabilitatea cu sistemele existente.
Rezultatele demonstreaza o eficientd operationald imbunatatita si sustin adoptarea
principiilor Industriei 4.0.

Abstract. This paper analyzes the integration of IloT sensors into manufacturing
processes from industrial engineering, aiming to transform traditional production lines
into intelligent and interconnected systems. It proposes the implementation of a sensor
network capable of collecting real-time data on key parameters such as temperature,
vibrations, and energy consumption. The collected data is transmitted through industrial
communication protocols to an Edge-to-Cloud architecture, where it is processed and
visualized using intuitive dashboards. In addition to real-world implementation, the study
also includes a simulation of the IloT system operation, used to validate the proposed
architecture and to analyze the behavior of the manufacturing process under various
operational scenarios. The simulation enables the assessment of the impact of active
monitoring on system performance prior to full-scale industrial deployment. The study
highlights the transition from passive to active monitoring, enabling predictive
maintenance and reducing downtime. It also examines benefits related to resource
optimization and interoperability with existing systems. The results demonstrate improved
operational efficiency and support the adoption of Industry 4.0 principles.
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