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1.0 Introduction

The aims of this assignment are to develop an off-road racing track, followed by the selection of a suitable buggy to drive around the track. The buggy selection will be based on the required power to complete a lap, it needs to achieve the required power with the ability to go further and ensure the satisfaction of the driver. 
The buggy must not lack in power otherwise it can either struggle through certain areas of the track, such as heavy inclines, or seem too slow for the driver. Therefore, the buggy must be chosen with a suitable amount of power to achieve both a good performance around the track, and an enjoyable experience. 

The track will be designed through SolidWorks 2019, created with a personally chosen layout not based on a real track already available. Being an off-road track, it will feature many inclines and declines to test the buggy’s ability on a slippery terrain without rendering it incapable of completing the lap. 
Based on the design of the track, there will be calculations carried out through the use of Microsoft Excel in order to find theoretical figures if the chosen buggy were to actually perform a lap of the track. These values will include; average speed per sector, resistances through the sectors, average power used by the buggy per sector and how much power the buggy has remaining to use per sector.
Using the remaining power per sector there can be an understanding of the performance from the chosen buggy, whether or not the buggy is suitable for the track and areas in which the buggy may either excel or slack.
These figures in the spreadsheet will be expressed through the use of graphs, this can be used to show the individual sectors in which the buggy could improve the lap time, and a clear understanding of the different inclinations throughout the lap.







2.0 Track Design

[image: ]Layout
The image to the left is a top-down view of the designed racing track, this shows the layout of the track with all of the turns clearly visible. This demonstrates the amount of turns the buggy would need to make during a lap of the track, each of the turns will have the average speed calculated and the total resistances applied during the turn.
Start Line

Figure 1 – Track Layout (Watkins, D. 2019)

[image: ]Dimensions
The image to the left is a top-down view of the designed racing track, showing the external dimensions around the track. This is to provide a brief idea of the size scale for this track. 

Figure 2 – Track Dimensions (Watkins, D. 2019)
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Figure 3 – Track Inclinations (Watkins, D. 2019) Inclinations
The image above is an angled view of the designed racing track, showing all of the inclinations placed around the track. This is to show how often the buggy will be under stress from going up or down an angle, each of the resistances will be calculated through the spreadsheet.


[image: ]Track Sectors
The image to the left is a top-down view of the designed racing track, showing each sector length of the track. This is to show when the buggy will be slowing down, speeding up, or turning throughout a lap. The distances and changes per sector will be calculated through the spreadsheet.

Figure 4 – Track Sectors (Watkins, D. 2019) 

3.0 Research
3.1: Buggy
[image: ] 
Figure 5 – Buggy Selection (Blitzworld. 2019) 

The image above includes the selected buggy for use around the racetrack, this was chosen due to the reasonable amount of power, the practicality advantages and its engine capacity. 
It’s capable of reaching a top speed of 80mph off-road, more than enough on designed track which allows speed increases around the different sectors if found through the spreadsheet calculations. 
Also, four-wheel drive, which will have better acceleration and more traction off-road than two-wheel drive buggy’s, increasing the benefits when used on this track. 
Details about this buggy can be found in the appendices.







3.2: Resistances
To calculate the resistances applied to the buggy on the track, there are certain values that need to be found, including; the tractive resistance of the surface, the rolling resistance, the aero resistance and the total resistance. The tractive resistance for hard soil is found to be 0.04 (Engineering Toolbox 2008), the rolling resistance is found using the vehicle weight*9.81*0.04. the aero resistance is found using ½ the cross-sectional area*coefficient of drag*air density*Velocity^2. The total resistance is found by adding all of these together.
[image: ]
Figure 6 - Tractive Resistance (Engineering Toolbox 2008)
The tractive resistances and spreadsheet calculations can be found in the appendices.


4.0 Duty Cycle Calculations
The required incline distance must equal 22m, therefore the track will incline up to this then decline back for the end of the lap ending at the same point it started. The maximum incline at one time reaches an increase of 4m with a gradient of 9.03 ͦ, the maximum decline also reaches a decrease of 4m but with a gradient of -12.9 ͦ. 
As the velocity increases, so do the resistances and the required power. Meaning the use of more power to overcome the forces slowing the buggy down such as the aero.
The spreadsheet calculations can be found in the appendices.


5.0 Conclusion
The chosen buggy is definitely capable of producing the power needed for a lap of the designed track, there are points that the speed can be increased without struggling too much, reducing the lap time. If the tests were to be followed through in the future on the same track, it should produce a similar result and complete a lap of the track with power to spare.




6.0 Appendices
[image: ] Figure 7 – Track Spreadsheet Calculations (Watkins, D. 2019)
[image: ]
Figure 8 – Buggy Details (Blitzworld 2019) 

[image: ]
Figure 6 – Tractive Resistance (Engineering Toolbox 2008) 
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CF-Moto 21000 EPS 4x4 (Road Legal) Speci

Engine Specification: Electrics: Dimensions:

Engine Type 963cc V-TWIN ECU Type BOSCH Length o/all 3140 mm

Engine’ce’ 963cc ECU Programable No Width o/all 1510 mm
Fuel Type 4 Stoke Petrol ECU Diagnostics No Height o/all 1845 mm
Power 80 hp @ 7000 rpm Weight (kgs) 695 Kgs
Torque 52 Nm / 6200 rpm €.0.G Very High

0 to 60 mph Not Specified Ground Clearance 300 mm
Power to Weight Ratio 115 hp @ Ton Wheel Centres 2040 mm

Top Speed Restricted to 35 mph Road or (80 mph
off Road only spec)

Transmission CVTech AUTOMATIC DRIVE
Drive 2WD/4WD

Diff Lock Yes & Switchable

Reverse Yes

0il Cooling Sump

Engine Cooling Liquid Cooled

Exhaust Steel - 90.0 dB(A)

mpg Not Specified

Clutch CVT Drive

Start Key
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