Annotated Bibliography: Automotive Engineering in Jeddah, Saudi Arabia
Annotated Bibliography: The Role of the Automotive Engineer in Jeddah, Saudi Arabia
Introduction
The automotive sector in Saudi Arabia is undergoing a transformative phase driven by Vision 2030, a strategic framework aimed at diversifying the national economy away from oil dependence. Jeddah, as the commercial hub of the Kingdom and a gateway to the Holy Cities, plays a pivotal role in this transition. This annotated bibliography compiles key resources regarding the responsibilities, challenges, and opportunities for an Automotive Engineer operating within the specific regulatory, climatic, and industrial context of Jeddah. The selected sources cover local regulations, environmental standards, electric vehicle (EV) infrastructure, and the emerging manufacturing landscape.
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This peer-reviewed article addresses a critical environmental factor for Automotive Engineers in Jeddah: the extreme heat and humidity of the Red Sea coast. The study analyzes how ambient temperatures exceeding 45°C affect engine efficiency, cooling system integrity, and battery performance in hybrid vehicles. The findings are crucial for engineers designing or maintaining vehicles in the region, as they provide data-driven recommendations for optimizing thermal management systems. The paper suggests specific modifications to radiator designs and coolant formulations that are essential for preventing overheating in Jeddah’s traffic conditions.
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As Saudi Arabia pushes for sustainable mobility, this roadmap is a vital resource for Automotive Engineers specializing in electrification. It details the planned expansion of charging stations in Jeddah, including fast-charging hubs along the King Abdulaziz Road and the Corniche. The document provides technical specifications for grid connectivity and load management, which engineers must consider when integrating EVs into the local fleet. It also discusses the challenges of grid stability during peak summer usage, offering insights into how engineers can design vehicles with optimized energy consumption profiles suitable for the Jeddah grid.
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Jeddah’s proximity to the Red Sea creates a highly corrosive environment due to salt spray and high humidity. This study is essential for Automotive Engineers involved in vehicle durability and material selection. The authors present experimental data on the degradation rates of various steel alloys and coatings commonly used in automotive bodies. The findings recommend specific anti-corrosion treatments and material choices that can extend the lifespan of vehicles in Jeddah. This source is particularly valuable for engineers working on fleet management or vehicle maintenance, as it provides actionable strategies to mitigate rust and structural damage.
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This regulatory document outlines the legal framework for testing autonomous and connected vehicles in Saudi Arabia, including designated zones in Jeddah. For Automotive Engineers working in advanced driver-assistance systems (ADAS) and autonomous driving, this source is critical. It details the safety requirements, data privacy laws, and insurance liabilities associated with self-driving technology. The document also highlights the collaboration between government entities and tech companies to create smart city initiatives in Jeddah, indicating a growing demand for engineers skilled in sensor integration and AI-driven vehicle control systems.
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This article examines the vulnerabilities and strengths of the automotive supply chain in Saudi Arabia, with a focus on Jeddah’s port as a key entry point for parts and vehicles. It is relevant for Automotive Engineers involved in procurement and production planning. The study discusses the impact of global disruptions on local availability of components and suggests strategies for building resilient supply networks. It emphasizes the importance of localizing certain manufacturing processes to reduce dependency on imports, a trend that is reshaping the engineering landscape in Jeddah.
Saudi Green Initiative (SGI). (2021). Decarbonizing the Transport Sector: Strategies and Targets. Riyadh: SGI Official Report.
This report outlines the Kingdom’s commitment to reducing carbon emissions from the transport sector, a key component of the Saudi Green Initiative. For Automotive Engineers in Jeddah, it provides a clear direction towards sustainable design and alternative fuels. The document sets targets for the adoption of electric and hydrogen-powered vehicles and discusses the role of engineers in achieving these goals. It also highlights the need for lifecycle assessment in vehicle design, encouraging engineers to consider environmental impact from manufacturing to disposal. This source is essential for aligning engineering practices with national sustainability objectives.
Conclusion
The selected bibliography underscores the multifaceted role of the Automotive Engineer in Jeddah, Saudi Arabia. From adhering to strict regulatory standards and addressing environmental challenges like heat and corrosion, to embracing electrification and autonomous technologies, engineers in this region are at the forefront of a dynamic industry. These resources provide a solid foundation for understanding the technical, regulatory, and strategic dimensions of automotive engineering in the context of Vision 2030.
