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Introduction-page 1
In this report I will be choosing a vehicle and explaining the characteristics that relate to fuel economy and efficiency. This will be done by taking research and comparing my results with real public figures in terms of WLTP tests and coast down tests. I would have chosen a motorcycle but with the thin amount of WLTP data for them I will have to go down the car route.
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The vehicle if my choice is a 2018 Audi rs6 Avant, not only is this my dream car but it is also very realistic to achieve. I am interested to see what data and tests have been run on this vehicle to get the MPG values and how it has been designed to achieve the power it makes and the given stats for fuel economy.














Research and identify the required dynamic characteristics of the vehicle, including: Test Mass (which is not kerb mass or GVW) Frontal area Rolling resistance coefficient of aerodynamic drag-page 3
Test mass:
The kerb weight of the Audi rs6 Avant is 2025 kg, this is the approximate mass of the vehicle. Test mass is slightly different as it’s the mass of the vehicle when it is in test procedure. For example, it takes into account all the fluid in the vehicle and any extra equipment needed to run the test on the vehicle. It is used to ensure consistency across tests, allowing fair comparison of performance, fuel economy, and emissions data between different vehicles. This standardization is crucial for regulatory compliance and consumer transparency. Roughly the test mass is 2120kg
Frontal area:
The frontal area of a car is a key player when it comes to aerodynamics and fuel efficiency. Essentially, it's the face of the car that slices through the air as you drive. A larger frontal area increases air resistance, meaning the engine has to work harder to maintain speed, which can eat into your fuel economy. This is why car designers focus so much on the shape and size of a vehicle's front—it's all about reducing drag to make the car more efficient and perform better. Not only does a sleek frontal area help with fuel consumption, but it also improves stability at high speeds and reduces emissions, making for a smoother, more sustainable drive.
Width- 2086mm www.cardekho.com
Height- 148.7mm
Frontal area= 2086mm x 148.7mm= 308,722.2mm^2
= 0.3087m^2
Rolling resistance coefficient:
RRC= 0.014 and is calculated by doing the equation, rolling resistance force/ normal force.
Fastestlaps.com
Coefficient of aerodynamic drag:
the lower your value for the coefficient of aerodynamic drag the better as it tells us there if less reaction to air along the body of the car meaning there is less affect to it. The calculation to tell us this is Cd=2×Drag Forceρ×V2×A.
from the values I have calculated our coefficient of drag comes out to be 0.35 which is a very low value meaning that the 2018 Audi rs6 Avant is very aerodynamic and has a very small reaction to air and has low drag. This helps the car with better fuel economy and speed.
Reasoning:
The Audi rs6 Avant is one of the most if not the most luxurious estate vehicle money can purchase in my humble opinion. It may seem that it comes with a boisterous 4-Litre v8 with design techniques to make a practical family sports car. Audi have done it for years but not to this extreme. This is the main reason as to why I have chosen this vehicle as I would like to try and prove that with its sharp edges and big performance that they can be economical to a degree and if it isn’t as economical as I think then voicing my opinion to show my train of thought to ways they could decrease energy lost and to become more fuel efficient but equally as fun to drive.
Select the appropriate Worldwide harmonised Light vehicle Test Procedure (WLTP) for your selected vehicle.-page 4
From my own research the class 3 WLTP test is more suited to the vehicle I have picked as it is designed for high-performance passenger vehicles like the Audi RS6 Avant. These vehicles, which are often larger and more powerful, undergo a set of four driving cycles to reflect real-world conditions. The test includes city driving, suburban, highway, and high-speed highway driving, giving a well-rounded view of how the car performs under different conditions. The goal is to assess fuel efficiency and emissions, with additional factors like the car’s weight and any optional equipment (such as sport wheels or enhanced aerodynamics) also considered. By putting cars through this rigorous testing, the WLTP provides more realistic data for consumers, helping them better understand what to expect from their car in everyday use, especially in terms of fuel consumption and CO₂ emissions carwow.co.uk






















Produce a spreadsheet to: Plot the cumulative tractive energy required at the wheel over the WLTP cycle. Plot the cumulative braking energy required at the wheel over the WLTP cycle. -page 5
Excel file provided




























. Identify the moments of largest ‘possible’ KERS power input and energy storage requirements. (Assume that the energy for each recovery period is used before the next recovery period). These values should be used to help you to define your system requirements. -Page 6
KERS is a very special piece of equipment designed by engineers to allow all of the ‘wasted’ energy that will be dissipated as heat to circle round and be stored back as energy either at the battery or the flywheel. Most automotive applications in the 21st century use KERS and it has been used it many types of vehicles. What it allows is all the energy that would be wasted as extra power. Essentially its like have a boost button that allows the car to have extra power but also saves a lot of fuel in the long run. This not only enhances the cars efficiency but it also reduces emissions making your vehicle more economical and more powerful!
This can be calculated and applied to the Audi rs6 Avant and figuring out the largest KERS model we can have on the vehicle to help save energy!
Using data from the spreadsheet we can work this out:
For example, we need it to handle at least 32,000J of energy storage capacity,
1. Vehicle speed at the point of calculation- 60kmh= 16.67m/s
2. Tractive force= 200N
3. Power= 200Nx16.67m/s=3,334W

Next:
1. Vehicle speed at point of calculation 30kmh=-8.33m/s
2. Tractive force=800N
3. Power= 800Nx8.33m/s= 6,664W

E1=5000 JE_1 = 5000 JE values from the excel spreadsheet

E2=7000 JE_2 = 7000 J
E3=9000 JE_3 = 9000 J
E4=11000 JE_4 = 11000 J
Total Energy=E1+E2+E3+E4=5000+7000+9000+11000=32000 J

To effectively store and utilize this energy, your KERS system would need to handle at least 32,000 J of energy storage capacity. The largest possible KERS power inputs would be 3.334 kW, 4.167 kW, 5.555 kW, and 6.664 kW during the respective phases identified









Specify a suitable KER system, size the components and find values of their efficiencies page 7

Previously we had calculated the largest KERS moment we could store in the vehicle now with that we can calculate the efficiency percentages with the data from the spread sheet taken from excel.

First, we need the vehicles speed and mass to calculate the KE recovered during braking. We can use this by using the cumulative braking energy values provided in the excel spreadsheet.

Example for 60/s:

· Vehicle speed: 60 kmh= 16.67m/s
· Tractive force: 200N
· Cumulative braking energy: 5000 J


Example for 120/s:


· Vehicle spee: 50kmh= 13.89m/s
· Tractive force: 300N
· Cumulative braking energy: 700 J




Example for 60/s:

KE=12×1200 kg×(16.67 m/s)2=166,724 J

Efficiency=(5000 J166,724 J)×100=2.996%


Example for 120/s:

KE=12×1200 kg×(13.89 m/s)2=115,734 J

Efficiency=(7000 J115,734 J)×100= 6.05%

The percentage values are the efficiency of the KERS system in capturing and storing kinetic energy during distinct phases. Integrating a Kinetic Energy Recovery System (KERS) into the Audi RS6 Avant offers many potential benefits and drawbacks. On the plus side, the KERS system could significantly improve fuel efficiency by capturing and reusing energy during braking. This would not only enhance the car's green credentials by reducing emissions, but it could also improve fuel economy—a welcome advantage for a high-performance vehicle. Additionally, the KERS system would provide an extra boost of acceleration, enhancing the car's already impressive performance.
However, there are some considerations to keep in mind. The added weight and complexity of the KERS system could affect the car’s handling and overall driving experience, which is critical for a performance car like the RS6 Avant. Furthermore, the efficiency of energy capture and storage, as reflected in the calculated percentages (ranging from 2.996% to 26.4%), suggests that the system might not always capture and reuse as much energy as expected. This could limit the real-world benefits. Lastly, the cost of implementing and maintaining a KERS system could be significant, potentially making the car more expensive to own and operate.


Plot the Kinetic Energy Recovered that is returned to the wheel road contact- page 8
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The graph illustrated shows how the Kinetic Energy Recovery System (KERS) in a vehicle captures energy during braking and then returns it to the wheels over time. On the x-axis, we see the time in minutes, showing the duration of the energy recovery process. On the y-axis, we see the energy in Joules, which represents the amount of kinetic energy that is effectively returned to the wheels.
As time progresses, both lines on the graph trend upwards, indicating a continuous increase in the energy being recovered and utilized by the wheels. The red line is consistently higher than the blue one, suggesting that under certain conditions, more energy is efficiently returned to the wheels compared to others. This visual representation helps us understand the effectiveness of the KERS system in making use of otherwise wasted energy, thereby enhancing the vehicle's efficiency and performance. 







Explain how the system runs, assumptions made and variations that the driver may feel, when compared to the conventional ICE and friction brake vehicle-page 9
The Kinetic Energy Recovery System (KERS) runs by capturing kinetic energy during braking and storing it for later use, which significantly enhances vehicle efficiency. When the driver brakes, instead of losing energy as heat through friction brakes, KERS stores this energy in a flywheel, battery, or supercapacitor. This stored energy is then used to provide a power boost during acceleration, making the vehicle more responsive and fuel-efficient. The system assumes high efficiency in energy capture and storage, with minimal loss during conversion. Drivers may notice smoother braking and a stronger acceleration boost compared to conventional Internal Combustion Engine (ICE) vehicles with friction brakes. This results in improved fuel economy, reduced emissions, and a dynamic driving experience, though the braking sensation might feel different due to the energy recovery process.
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