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[bookmark: _Toc1342515613] Introduction to the Assignment:
For the next assignment for the university degree a task has been set to calculate what effects kinetic energy systems have on a vehicle of personal choice. The vehicle chosen for this task is the 2012 Fiat Panda due to its simplistic nature of design and its common characteristics which are found in many vehicles of its year of manufacture, With its limited capability and low values should mean that working everything that is required for this assignment should be easy. It also helps that the vehicle is very common so it will be interesting to see the values and characteristics of its systems.
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[bookmark: _Toc600971208]Fiat Panda Characteristics:
All characteristics that are found below we gathered using different websites all are listed in the reference list at the end of the assignment but all values are linked to the 2012 petrol model however a note on the diesel variant has been made to ensure that the tests are accurate and are reliable. This is because the diesel variants characteristics are slightly different due to the liquid.
Mass Tests:
Dimentions
Length: 3435mm – 3705mm
Width 1500mm – 1672mm
Height 1485mm – 1657mm
All these values have been taken from the front of the car on a flat surface. This allows the values gathered to be correctly and accurately. Its also good to note that when these values are used in any calculations that they are converted into Meters so and values must be divided by 100. (100 milometers make up 1 meter)
Engine Options:
0.9 litre 2-cylinder petrol engine.
1.2 litre 4-cylinder diesel engine.
Again, the reason why both engine types are both included is so that, if necessary, when working out the calculations for KERS it can be taken into consideration both engine types can be added to the calculations, this helps to make a better judgement on what type of KERS will have a greater effect on the vehicles systems and performance
Fuel consumption:
3.71/100 km (63.57mpg) for some variants.
When talking about “some variations” this means that the only other possible change in fuel consumption is between the 0.9 litre and the 1.2 litre which is both the petrol and diesel fuel systems. Due to this and that the vehicles different systems are different the fuel consumption will be different. The value about is for the petrol engine due to this being the chosen engine type for this investigation.
Weight:
Curb weight ranges from 1115kg to 1155kg depending on the variant
Curb weight is defined as the “weight of a vehicle when it is described as in an operational status” This weight also includes all working equipment for example fuel , oil and other essential fluids but if in the USA not the weight of any passengers for cargo, however this is not the case if in Europe as those values are taken into account.
71 BHP
This horsepower value also does not change on either variant of each car so both the petrol- and diesel-powered cars have the same recorded brake horsepower.
44Kwh battery usage
Watts per Kg = 44
Top speed = 99MPH
This top speed does not change with any version of this car. In hindsight both the petrol and diesel fulled cars have the same top speed so there no need to consider any other top speeds for this assignment. 
1115kg + 103kg (weight of myself) + 0.6 kg (weight of my bag) = 1253.5kg 
Frontal Area:
Length = 3686mm
Height = 1551mm
Width = 1672mm
(All dimensions are valued without mirrors)
[bookmark: _Int_jthEotds][bookmark: _Int_FCcWVNaI]The decision to make sure all dimensions are recorded without the inclusion of the mirrors due to the fact that the only values that are important for this is the main body itself and not its smaller parts. This is to help when recording and working out the overall car mass and overall coefficient and curb weight of the vehicle. This is required for the WLPT graphs that can be found later on in the assignment.
Boot capacity is 225 litres
Rolling resistance coefficient:
0.01 to 0.02 for tires
Rolling resistance force = rolling resistance coefficient x mass x gravity 
So 
0.01 x 1253.5kg x 9.81 = 1.23N
Aerodynamic resistance
Below is the formula that is required to work out the aerodynamic resistance
Formula = Fd = ½ x p x V(2) X D X A)
So
½ X Air density x velocity (2) X Coefficient of drag
Different types of KERS:
Flywheel systems:
Utilize a flywheel to help store kinetic energy as a rotational energy, which can be released to help acceleration.
Battery Systems:
This converts kinetic energy into a electrical energy stored in batteries. This is mainly can be found in hybrids and electrical vehicles.
Hydraulic systems:
Employed hydraulic fluid to store energy under the pressure for vehicle propulsion. These systems allow manufactures to choose the best for each different vehicle for the best efficiency goals.
After looking at the data below to help with the idea of KERS to be added to the fiat panda its best to add a bigger battery that recharges when braking. Due to the fact the vehicle is very heavy under braking and that this causes more power to be potentially gained with a electrical motor attached to a battery or by having this motor redirect the power created back into the battery so that it can be deployed when going over a certain speed. It follows the same principle as the Formula One system KERS to by using a button that can be found on the steering wheel or a sensor in the cars main powertrain the battery's newfound power can be deployed by the driver or by the system itself.
[bookmark: _Toc1885371367]Worldwide Harmonised Light Vehicle Test Procedures:
The Worldwide Harmonised Light Vehicle test or the WLTP is a global test for emissions and fuel consumption in all light vehicles with its aim to provide a more accurate data reading for car consumers. It comes with two main features which are the following.
Realistic Testing:
This aims to provide a closer real world driving representation and its conditions the vehicle against any previous testing methods. For example by doing these tests car companies can now in a simulated urban and suburban areas allowing for a better understanding of the cars performance.
Harmonization:
This test also allows multiple countries to do the same test creating a level playing field for car companies.
The changes that have been made is that the test time has increased from 20 minuets to now 30 minuets there is also more dynamic phases going up from two to now 4. The maximum speed has also been increased this all became mandatory in September 2019.
After doing research on the test results for the chosen car Fiat Panda it is found that the car itself sits into class 1 due to it having a load of low to medium speed parts. Once this has been decided the next part of the WPLT is started which is devided into four different sub parts. These parts are then simulated around suburban, urban motorways and dual carriageways to work out the emissions that the car produces and also the fuel consumption that the vehicle should have. 
[bookmark: _Toc231993532]Excel graphs:
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When looking at this graph the values the two lines indicate the values of the cumulative traction energy and the cumulative braking energy all against the cumulative total energy. What this graph helps to show is the total energy being produced when the car a 2012 Fiat panda is producing when 1 it is accelerating and when the vehicle is braking. The values for the braking section should be lower due to the vehicle slowing down and. The traction energy is described as the power needed to move the car via an electrical power source and the braking energy is what is produced when the brake pedal is applied and the friction force that is produced from this. As the data shows the time increases the traction energy and braking energy follow in the same positive correlation meaning that as the cumulative energy which is measured in kilowatts an hour increases the energy produced also increases.
[image: ]
Although the screenshot above does not show the entire excel data it gives a brief look into the scale of what was calculated to work out the graphs that was produced. It also gives an indication of what values was also given out by the car's behaviour and characteristics of how the car behaves when one it its braking and two what forces that is made out for it to move. KERS was also put into an idea of how it would change its performance if it was to be included in its powertrain cycle.
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