TEAM VELOCIRACERS
About the Team
Team Velociracers is the competitive automotive engineering club of COEP Technological University, dedicated to designing, building, and racing innovative vehicles. The team provides members with multidisciplinary engineering exposure spanning mechanical, electrical, electronics, and software domains through participation in nationally recognized competitions.

Introduction
This report summarizes the activities and progress of Team Velociracers for the academic year 2024-25, highlighting engagement in the SAE Range Extended Electric Vehicle (REEV) Competition. The competition serves as a crucial link between academic learning and the demands of the automotive industry, simulating real-world OEM-level engagement across mechanical, electrical, electronics, and computer science domains. Judging encompasses both static and dynamic events evaluating technical design, cost-effectiveness, and overall performance.

Vehicle Concept and Design
For this competition, the team is designing and constructing a Range-Extended Electric Vehicle (REEV). This vehicle utilizes an electric powertrain as its primary source of propulsion, complemented by an internal combustion engine functioning as a generator to extend operational range when the battery depletes. This hybrid architecture balances electric efficiency and practical range, making it well-suited for urban mobility applications.

Activities Conducted

1. Chassis Manufacturing
The chassis — forming the structural foundation of the vehicle — was fully manufactured during this year. The process involved sheet metal fabrication including laser cutting and welding, ensuring the structural rigidity and dimensional accuracy required for competitive performance.
2. Vehicle Dynamics Manufacturing
Manufacturing of vehicle dynamics components including the steering assembly, gear systems, springs, and dampers was initiated. These components are being precision-manufactured using CNC machining, casting, and forging processes to ensure optimal handling and ride quality.
3. Powertrain Testing
Test bench experiments were conducted in collaboration with the Electrical Department to evaluate the efficiency of the engine and generator. Performance characteristics and energy conversion capabilities were assessed, and the data gathered will directly inform calibration and tuning strategy.
4. Industry Visits
The club organized visits to laser cutting and welding facilities as well as major manufacturing companies. These visits provided team members with firsthand exposure to advanced manufacturing technologies and industry best practices relevant to the project.

Research and Development Areas
1. Flue gas analysis to optimize exhaust system configuration and potential integration of a thermoelectric generator.
1. Active suspension systems utilizing magnetorheological fluids in dampers for adaptive, improved ride quality.
1. Piezoelectric energy recovery from vehicle vibrations for auxiliary electrical systems.
1. Regenerative braking and brake biasing strategies to maximize energy recuperation and extend operational range.
1. Thermoelectric generator integration to utilize waste heat from exhaust gases for supplementary electricity generation.

Outcomes and Impact
1. Successful in-house chassis fabrication demonstrating advanced manufacturing capability within the team.
1. Practical experience with industry-grade manufacturing processes through structured industry visits.
1. Powertrain efficiency data gathered to inform final calibration and competition strategy.
1. Active R&D in energy recovery and adaptive systems advancing the team's innovation roadmap.
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