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[bookmark: _Toc26123693]Introduction
In this assignment information about a petrol powered buggy going around an off-road track, the Renegade DX30 Subaru off road buggy is the vehicle chosen and the track is a scaled down version of the east circuit of Suzuka in Japan. This essay should show significant details about the buggy chosen and the track designed and how much power is required for the buggy to complete a lap with an elevation change of 22 metres in an uphill motion.  Once information about the buggy and track are stated there will be a section on the graphs from the excel spreadsheet. This information should give a good starting point to then implement the further work which is to adapt the buggy theoretically into a hybrid or even an electric buggy which also has enough power to complete a lap of the track that has been design.
















[bookmark: _Toc26123694]The Buggy
[image: ] [image: Renegade DX30 450cc Subaru Off Road]The Buggy of choice is the renegade DX30 450cc Subaru off-Road, costing around £8,000.00 including vat. “The buggy is simple in design with a full brush cage, long travel suspension to soak up the bumps and aggressive block tread tyres and alloy wheels. The race bucket seats are padded, light weight and easy to clean. The buggy is also fitted with a four point safety harness as standard, with a quick release buckle option also available. There is also a passenger safety grab handle fitted as standard.” (2019). Figure 1 - Renegade DX30 450cc Subaru off Road - https://www.blitzworld.co.uk/Subaru-DX30-Blitzworld-buggy (2019)

Among the specifications are: The Top Speed, Weight, Power in bhp, Rolling radius at Front and Rear, Wheel size Front and Rear, Max Torque, Engine cc, Power to Weight, Transmission, Fuel type, Drive, Length, Width, Height, Front tyre size, Rear tyre size and Power in Kw (Anon., 2017) . As seen on the right.
 Along with all assumptions made which are: Front cross sectional area, acceleration 0-60 mph using an online calculator. To give an estimate to the 0-60 mph time. And the coefficient of drag was one assumption (Anon., 2019).



[bookmark: _Toc26123695]The Track
[image: ]The Track is based off of Suzuka east circuit in Japan, which is used as part of the GP circuit for formula one. The reason behind the dirt track designed is based on this is because of the long start finish straight and leads into a technical windy section of track. The original length is 2.24Km and its scaled down to 1Km.
With the design it’s been made so the very bottom of the track at section 2 s at the bottom of a hill, with section 14 being the top of the hill with a constant elevation change up to 30 metres. 
[image: ]In the excel tables spreadsheet you’ll see sector elevation change and overall elevation change. The height on the slope. Also the gradient of the slope, note that any negative gradient numbers are in fact the gradient but in a downhill motion. The distance travelled overall and in each section is also shown along with the rolling friction coefficient and air density and gravity. On the right also is a triangle showing the total elevation and the distance in a strain line from sector 2 to 14, this is to work out the gradient angle of the hill.

[bookmark: _Toc26123696]Track Timing
With the Track timing in the excel spreadsheet, you’ll be able to see that the following areas are shown: Sector Length (m), Accumulative Distance (m),  Time in each Sector (s), Accumulative Time in each Sector (s), Velocity (m/s), Acceleration (m/s^2), Percentage of 1G experienced over the lap, Rolling Resistance (N), Aero Resistance (N), Gradient Resistance (N), Total Resistance (N), Power required (w), power unused (w), Avg power used in the sector (w) and maximum power available (w). The lap is 1km in length and is completed in a time of 57 seconds. The negative numbers on the spreadsheet are when the buggy is going downhill apart from the G column because those negative numbers are experienced when the buggy is slowing down.














[bookmark: _Toc26123697]Graphs
[image: ][image: ][image: ]Below are the 10 graphs produce in the excel document, showing the velocity over time, percentage of 1 G, acceleration over time, accumulative distance over time, power required in each sector vs total power available, aero resistance over distance, total resistance overtime, average power per second in a sector, height on the slope over distance and finally height on the slope over time. With the bar graph the red bars are the power required, but in a downhill direction. So the values shows up as a negative. With orange bars above still showing max power.
[image: ][image: ][image: ]
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[bookmark: _Toc26123698]Conclusion
In conclusion, this essay shows the details about the track, with some good knowledge and understanding about the track designed and the buggy chosen to do a lap of the track. This essay also shows a good baseline and set up for the second part of the assignments which is implementing an electric motor/ converting it to a hybrid system. 
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top speed 113 km/h or 70 mph
weight s6ske
front cross sectional area assumption (mm) 1871100
power bhp. 45 hp @6500 rpm
rolling radius front 1.994911301
rolling radius rear 1994911301
‘acceleration (5) 0-60 mph (assumption] s
wheel size front (inch) 12
wheel size rear (inch) 10
gears 6
torque 42 Nm @ 5000 rpm
engine cc as0cc
power to weight 125 hp per tonne
transmission 6 speed manual
Fuel type @ stroke petrol
drive 2WD rear fixed axle via chain
length (mm) 2620
width (mm) 1650
height (mm) 1620
front tyres 25612
rear tyres 2510012
power (K] 3355704698
C.0 (Assumption) 038
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