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.

Overview
Academic year 2023-24 marked a strategic transition for Team Velociracers — the team switched to the SAE REEV (Range Extended Electric Vehicle) Competition, a nationally recognized hybrid vehicle challenge organized by SAE India. This decision aligned with the team's growing interest in sustainable automotive technologies and multidisciplinary engineering. The year's primary objective was to prepare a technically rigorous submission for the Virtual Round held in October 2024, covering complete vehicle design and analysis across all subsystems.

Vehicle Concept
The vehicle was designed around a series hybrid architecture, wherein an electric motor serves as the sole source of wheel propulsion while a small internal combustion engine operates exclusively as an on-board generator to recharge the battery and extend operational range. This configuration decouples the engine from the drivetrain entirely, simplifying energy management and allowing the powertrain to be optimized independently. The design targets urban mobility use cases, balancing compactness, efficiency, driver ergonomics, and competitive performance.

Technical Development
The team undertook comprehensive engineering work spanning all major vehicle subsystems, supported by analytical calculations, FEA simulations in Ansys, and MATLAB-based energy modelling.

1. Chassis and Roll Cage
Designed using high-strength steel in compliance with the SAE rulebook. Multiple impact scenarios — frontal, side, rollover, and offset — were simulated to validate structural integrity. The base floor was developed as a composite sandwich structure combining glass fibre and PVC foam. A physical prototype was constructed using PVC pipes to validate spatial packaging and ergonomic fit before steel fabrication.
2. Suspension
A double wishbone independent suspension system was selected for all four corners for precise wheel control and negative camber generation during cornering. Suspension geometry was iteratively optimized, and all control arm and knuckle components were validated through FEA.
3. Steering
A rack and pinion mechanism with anti-Ackermann geometry was designed and modelled in Fusion 360 and CREO. Multiple iterations finalized the desired turning radius and steering response, with structural analysis confirming strength under worst-case loads.
4. Braking
A dual-circuit diagonal hydraulic braking system was developed to maintain braking capability upon single circuit failure. The system was sized for full tyre lock under maximum speed conditions, with all parameters analytically verified.
5. Powertrain and Energy
A PMDC motor was selected as the primary drive unit, paired with a synchronous belt drive and bevel gear differential. Battery range was modelled using a custom drive cycle in MATLAB, and a well-to-wheel energy analysis was conducted. Regenerative braking was analysed across multiple deceleration scenarios.
6. Electrical and Controls
A Vehicle Control Unit was designed as the central node of the electrical architecture, managing motor control, BMS communication, regenerative braking logic, and safety interlocks. A CAN bus network was selected as the primary communication backbone.

Innovation Targets
1. Helmet Detection System: An ultrasonic sensor-based interlock preventing vehicle start without driver helmet detection, with mobile app alerts.
1. Vehicle-to-Vehicle Communication: A Wi-Fi and GPS-based V2V system for real-time exchange of speed, position, and trajectory data between nearby vehicles.
1. Advanced energy recovery features including flue gas thermoelectric generation, piezoelectric vibration energy harvesting, and active magnetorheological suspension — identified as longer-term research directions.

[image: ]

[image: ]
image1.png
O StaticStructuna vl Suess
ot Deformition T et b M) s
Type:Toa Dfomtion Une b

Unitmm ot

e oo ao

i S 7

- b

59524 o
S0 e
dien i
P
o Saons
i e
i a0,
o
ot

. e

o 0R0A0




image2.png




