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Introduction
I have been tasked to analyse the effects of introducing kinetic energy recovery system to reduce my chosen vehicles fuel consumption. 
I have chosen a Vauxhall Corsa D 1.2L 2010 model.
This is because I own this car, and I believe it will be more interesting to me how my car could use kinetic energy to reduce my fuel consumption.
Width 173.9 cm
Hight 148.8 cm
Curb Weight 1253.5kg
79 HP
59 Kw
47.1 Watts per kg or 0.0471 kw/kg
Top speed 104 Mph
	Fuel Consumption - Economy - City NEDC :
	37 MPG
7.7 L/100 km
31 MPG US

	

	Fuel Consumption - Economy - Open road NEDC :
	60 MPG
4.7 L/100 km
50 MPG US

	

	Fuel Consumption - Economy - Combined NEDC :
	49 MPG
5.8 L/100 km
41 MPG US

	

	Range :
	482 miles / 775 km

	

	Fuel Tank Capacity :
	9.9 gallons
45 L
11.9 US gallons


 0 to 100 km/h 13.9s (0 to 62mph- 13.9s)
https://www.ultimatespecs.com/car-specs/Opel/1126/Opel-Corsa-D-12-16v.html
Test mass
The weight of the car is 1160kg this is without fuel, passengers and any luggage. So, to accurate run this test I will need to add them. I weighs 75kg and I only normally drive to university, so I have my bag which has a mass of approximately 0.5 kg. the fuel tank has a capacity of 45 litters one-litter weighs 0.79 kg,  so a fuel tank weighs 35.55kg. however, I normally only run half a tank of 22.5kL so that weighs 17.775 kg which I will round up to 18 kg to account for any dirt left in the fuel tank and to make my calculations easier.
1160kg + 75kg + 18Kg + 0.5KG= 1253.5kg

[image: ]Frontal area 
Width: 173.9cm x Hight times 148.8= 25,876.32 cm.
Although I need to take in to account the gab under the car. To do this we need to find the Ground Clearance and the tire dimensions. My tires are 195/55/R16, 195mm is the width of one tire, so 2 are 390mm or 39cm. The ground clearance is 150mm/ 15cm. To account for the tires then take away the tire’s width from the car width then times that by ground clearance.
Finaly, take away that calculated number away from the total,
2.12 square meters.
Rolling resistance coefficient
To accurately calculate the rolling resistance, you need to tire manufacturing data to see what grip type they would fall in to, then if they are probably inflated. You can take into account the road surface but I and just using normal asphalt road conditions. The range of my road X tires fall into 0.010 to 0.012.
Rolling resistance force = rolling resistance coefficient x mass of vehicle x gravity.
Frr = 0.012 x 1253.5kg x 9.81 = 147.56 N
Aerodynamic resistance
Fd=1/2×ρ×v2×Cd×A
Aerodynamic resistance= ½ x Air density x Velocity2 x coefficient of drag x frontal area
Fd= ½ x 1.225 x ½ x the current velocity2 x 0.29 x 2.19m.
Coefficient of aerodynamics drag
The drag coefficient is approximately 0.29
The Worldwide Harmonised Light Vehicle Test Procedure (WLTP)
The WLTP is a test procedure to establish the official fuel consumption, CO2 emissions and pollutant emissions of light passenger cars. 
Class High.
KERS system
KERS stands for kinetic energy recovery system, simply put is when breaking the system uses that waste energy and turns it into electricity which then can be used later to help propel the car. It is used race cars and normal production cars, as it can increase your top speed and for commuter cars it decreases your fuel consumption by around 25%. There are different types of the system like.
Hybrid KERS
· Engine + Electric Motor: Helps with acceleration and saves energy during braking.
· Benefits: Better fuel efficiency and lower emissions.
Plug-in Hybrid KERS
· Engine + Rechargeable Electric Motor: Recharge the battery by plugging it into an outlet.
· Benefits: Great for city driving and extends electric-only range.
Mild Hybrid KERS
· Small Electric Motor + Battery: Assists the engine and captures energy during braking.
· Benefits: Improved fuel efficiency, simpler and cheaper than full hybrids.
Regenerative Braking KERS
· Energy Recovery During Braking: Stores energy in a battery.
· Benefits: Simple, cost-effective way to boost fuel efficiency.
I have selected regenerative braking KERS as it will fit perfectly for my vehicle as its old car and the simplest to install and run. Its not fancy and it achieves exactly what I set out the complete to reduce my fuel consumption. This method is very cost effective as the is no major drivetrain changes.
Components
I would need a batter to store the electrical energy, some kind of motor/generator, brake pedal sensor, some kind of soft where and a motor control to manage the electrical flow form the batter and the motor.
I have selected a 48v lead-acid battery, it's commonly used in automotive applications and is relatively easy to integrate with the system components.
Then a brushless DC motor (BLDC), low maintenance, high efficiency and good reliability. It would need a electric speed controller.

I have found other examples of this.
‘The Motor--is what I found is a AC motor from Hi Performance Electric Vehicle Systems. The motor would a chose between the AC-9 to AC-15

Power Output --The lowest power motor, the AC-9 will produce 28 HP and 70 FT-Lbs @ 48V/650 Amps DC. The Curtis Controller is what varies the power output and changes the DC power to AC for the motor.’
https://www.miataturbo.net/race-prep-75/miata-electric-kers-74135/
in this he was able to add 28HP with a small battery and a little motor, is I was able to even have 20hp that will decrease my fuel consumption by around 10% to 15% while motor ways driving.
Fuel Economy: my car offers 62.8 miles per gallon (mpg) and emits 102g/km of CO2. 
If the car originally achieves 50 miles per gallon (mpg), a 10-15% improvement would increase it to approximately 55-57.5 mpg
That would then drop the emissions form 120g/km of co2 (10% to 20%) the new emissions would be around 95- 105g/km.
Estimated Energy Recovery around 0.5-1 kWh per 100 miles driven. This energy can be used to power auxiliary systems or assist with acceleration, further reducing fuel consumption.
Cost
Fitting a regenerative braking system can cost between £1,000 and £2,000.



Data
All different types of driving speed, with the vehicle speed against the acceleration
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All the tractive forces that include acceleration resistance, rolling resistance and Areo resistance compared to the total of all of them.
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