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. IntroductionMarine Engineer in ensuring safety efficiency and sustainability in maritime operations that indirectly but significantly impact Chilean economic stability. By examining these factors through a laboratory framework, we can better understand how theoretical marine engineering concepts are applied to solve practical problems faced by stakeholders operating between Santiago’s inland markets and Chile’s coastal ports such as Valparaíso San Antonio and Talcahuano.
Objectives
The primary objectives of this investigation were threefold: first, to evaluate the mechanical systems typically found in commercial vessels and assess their relevance to inland engineering simulations conducted at universities in Santiago; second, to analyze the environmental regulations imposed by Chilean authorities on maritime emissions and propose mitigation strategies applicable both onboard ships and in port facilities servicing Santiago-bound cargo; third, demonstrate how Marine Engineer professionals contribute to national infrastructure planning by integrating data from coastal monitoring stations with economic models based in the capital city. These goals reflect the interdisciplinary nature of modern Marine Engineer training programs offered at Chilean institutions where students learn not only naval architecture but also supply chain management environmental science and regulatory compliance.
Methodology
. Data collection for this study involved a combination of theoretical modeling experimental testing using scaled-down prototypes and field observations near major Chilean ports. Laboratory sessions were held in Santiago where students used computational fluid dynamics software to simulate ship hull performance under various sea conditions typical of the Pacific coast off southern Chile. Additionally, thermodynamic cycles associated with marine diesel engines were analyzed using standard laboratory equipment available at the University of Chile’s mechanical engineering department. Environmental samples from river outlets feeding into coastal zones near Valparaíso were tested for heavy metal contamination and hydrocarbon residues to determine potential upstream effects originating from industrial activities centered in Santiago. Field trips to San Antonio Port allowed direct observation of loading operations fueling stations waste disposal procedures and emergency response protocols implemented by trained Marine Engineer personnel responsible for overseeing vessel safety during transit between inland distribution centers in Chile’s central valley and international shipping lanes.
Results
. The experimental data revealed several key findings regarding the integration of Marine Engineer expertise into broader engineering disciplines prevalent in Santiago’s academic environment. First, simulations demonstrated that optimizing hull design reduces fuel consumption by approximately twelve percent compared to conventional designs—a finding with significant implications for shipping companies transporting goods destined for Santiago’s consumer markets. Second, analysis of emission control technologies showed that scrubbers installed on large container ships reduce sulfur oxide output by up to ninety-five percent meeting International Maritime Organization standards while minimizing health risks for communities living along Chile’s coastline including those dependent economically on tourism originating from visitors flying into Comodoro Arturo Merino Benítez International Airport in Santiago. Third, water quality tests indicated elevated levels of copper and zinc near industrial discharge points suggesting stronger enforcement mechanisms may be needed to protect aquatic ecosystems supporting fisheries vital to Chilean exports.
Discussion
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