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Worldwide Harmonised Light Vehicle Test Procedure
The Worldwide harmonised Light vehicle Test Procedure (WLTP) is not applicable for the Triumph Daytona T595i as it is tailored for vehicles with four wheels.. However there is a motorcycle counterpart to the WLTP called the Harmonised Motorcycle Test Cycle (WMTC) which accounts for a motorcycles unique dynamics such as higher power to weight ratios and different aerodynamics.. The goal of the WMTC is to research emissions, fuel consumption and CO2 output.
The key aspects of the WMTC is:
1. Test Cycles: The WMTC includes different test cycles depending on the motorcycle's performance class:
· Class 3: For motorcycles with engine displacements above 750cc, like the T595i.
· Consists of phases representing urban, rural, and high-speed conditions.
2. Test Phases:
· Phase 1: Simulates urban riding (low speed, stop-and-go).
· Phase 2: Represents suburban or rural conditions (moderate speed).
· Phase 3: High-speed phase for highway conditions.
3. Parameters Measured:
· CO₂ emissions
· Fuel consumption
· Pollutants like NOx, CO, and hydrocarbons






KERS System for a Triumph Daytona T595i
The Triumph Daytona T595i and other high-performance motorbikes are ideal candidates for a Kinetic Energy Recovery System (KERS) based on supercapacitors. Because of their quick charge and discharge, great efficiency, and long lifespan, supercapacitors are perfect for brief, high-power spikes that occur during braking and acceleration.
Specifications:
	Component
	Value/Specification
	Efficiency (%)

	Battery or Capacitor
	300kJ (0.083kWh), 48-96V
	90-95%

	Motor-Generator (MGU)
	10-15kW, Brushless DC or AC motor
	85-92%

	Power Electronics
	Inverter and Converter
	95%
















How the System Works:
1. Braking Detection:
· When the brakes are applied it is detected by an ECU
2. Kinetic to Electrical Conversion
· A motor-generator unit (MGU) mounted to the drivetrain converts the kinetic energy into electrical energy
· The MGU operates as a form of generator, which is driven by the wheel’s rotational energy
3. Energy Storage within the Supercapacitors
· The electrical energy is swiftly stored in the supercapacitors
· This means that the supercapacitors charge quickly and efficiently due to their low internal resistance
4. Energy Deployment
· When the rider accelerates, the stored energy is released from the supercapacitors.
5. Electrical to Kinetic Conversion
· The MGU changes over into a ‘motor mode’ which delivers additional torque to the drivetrain
· This supplements the internal combustion engine
·  (ICE), reducing fuel consumption and also improving acceleration
6. Energy Use Cycle:
· Stored energy is used before the next recovery period, ensuring the continuous cycling of energy









Assumptions Made:
1. Energy Recovery Efficiency
· The system captures approximately 70-80% of the braking energy
2. Energy Usage Efficiency
· The total system efficiency (Including MGU, power electronics and supercapacitors) is around 80-85%
3. Capacity Limitation
· Supercapacitors can store up to 300kJ of energy, providing a burst of approximately 10-15kW during the acceleration period
4. Weight Increase
· The additional mass from the KERS components is approximately 15-20kg
















Variations that the Rider may Feel
1. Stronger regenerative braking
· Braking may feel stronger or more gradual as the MGU harvests energy
· Regenerative braking reduces reliance on traditional friction brakes so the braking force may be smoother
2. Adjustable feel
· Advanced systems may offer variable regenerative braking, allowing the rider to adjust the amount of braking regeneration
3. Acceleration
· Enhanced acceleration
· The stored energy provides an extra burst of power when the rider accelerates
· Acceleration at low speeds may feel more responsive
· Smoother power delivery
· The KERS system smooths out the power delivery on the bike by supplementing the ICE, which reduces throttle lag
4. Fuel efficiency and performance
· Improved fuel efficiency
· Reduced fuel consumption due to supplemental electrical power during acceleration periods
· Consistent performance
· The usage of a KERS system reduces the amount of wear on the ICE and the brakes, which maintains consistent braking and engine performance








Comparison
Compared to a traditional internal combustion engine (ICE) with friction brakes, a supercapacitor-based KERS has several advantages. KERS allows regenerative braking, which results in a smoother, more progressive deceleration than standard systems that only use friction for braking. The system provides an additional electric boost during acceleration, which makes power delivery faster and more responsive. In addition to lowering fuel consumption, this lessens the need for friction brakes, which lowers brake wear. In comparison to a conventional ICE and friction brake combination, the Triumph Daytona T595i with KERS is more responsive and efficient, offering the rider a smoother, more consistent ride with improved braking and acceleration.

















Why was the Triumph Daytona T595i chosen?
Due to its sporty features, strong performance, and lightweight construction, the Triumph Daytona T595i is a great option for conversion to a Kinetic Energy Recovery System (KERS). For incorporating KERS, which necessitates a balance of handling, power, and effective energy recovery, the T595i offers the perfect foundation thanks to its performance-oriented engineering design and comparatively low test mass of 215 kg. As for the recovery of kinetic energy, the bike's aerodynamic design and performance characteristics allow for effective braking and deceleration. Additionally, the design philosophy of the T595i is well-suited to the adoption of a supercapacitor system for energy storage and release, which improves acceleration and braking performance without sacrificing the bike's handling or agility.
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