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1. [bookmark: _Toc500242192]Introduction and Research
Before analyze the typical duty cycle about the buggy, we should select one of the available buddies from the website. Comparing the buggies from the website, I finally choose Polaris RZR170 (The following Figure 1 ). 
[image: D:\Electric and Hybrid Propulsion Control\buggy.jpg]
Figure 1

The vehicle is suitable for Children 10 years and over, and will also accommodate an adult. The off road buggy is more dangerous to drive, so I think this one, which is not designed for children, is much better. The buggy has a four stroke 169cc air cooled engine with an electric start and automatic transmission. It is two wheel drive, driven off the rear axle, and also has full suspension. Polaris have built into the RZR170 several key safety features including a standard removable ignition key, electronic throttle safety control, daytime running lights, side nets, full cab frame, 3 point seat belts, color coded foot controls, parking brake, hydraulic disc brakes, and speed controls to enable adults to set a maximum speed control limit. The complete equipment allows us to drive more confident and comfortable. The Blitzworld offers a upgraded 4 strap safety harness to replace the existing shoulder cross strap supplied with the buggy. And the advanced seat belt can keep our safety. So, these are the reasons why I choose this buggy. 
The second step is to design the off road track lap. The following Figure 2 is the track which I designed. Figure 3 is the front view of the track. 
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Figure 2
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Figure 3
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Figure 4 

2. [bookmark: _Toc500242193]Calculation and Analysis
In Figure 2, we can see that there is a blue point at the top left corner. The blue point is the start of the track. The buggy follows the track and drives to the right. And in Figure 4, we find dimensions and capacities of the buggy, so that we can do the duty cycle analysis. The duty cycle analysis is complicated, so I divide the track into several sections to analyze. But at first, we should do some calculations for basic data. We know that the equation of aerodynamic resistance is : Faero = 0.5 * ρair * Cd * Width * Height * v2. And ρair = 1.4 kg / m3, Cd =0.8, Width = 1194mm, Height = 1397mm, so Faero = 0.934 * v2. Because it is an off road track, so the rolling resistance coefficient is similar with the coefficient on the field. We find that the rolling resistance coefficient on the field is 0.1-0.35, so we choose 0.2 as the rolling resistance coefficient. From Figure 4, we know that the weight of the buggy is 227kg. There will be 2 persons on the buggy when it will be driven. Assuming that one person weighs 70kg, the total weight is 367kg. For the vehicle performance is adequate and entertaining, the top speed must be lower than 10m / s, the acceleration must be lower than 2m / s2, the gradient is lower than 15°, and the maximum power must be lower than 15kW. Based on those calculations, we can analyze the track by sections. 
[bookmark: _Toc500242194]Section 1 : the buggy starts on the field
Because the buggy just starts, the velocity of the buggy is 0. From the equation of aerodynamic resistance, we know that Faero = 0. For there is no angle, the climbing resistance is 0 too. And the acceleration is 0, so the accelerate resistance is 0. But the rolling resistance always exists, and it is : μ * m * g = 0.2 * 367 * 9.81 = 720.054N. The total Force equals the rolling resistance = 720.054N. The total power = the total force * v = 0. 
v = 0
a = 0
Faero = 0
Froll = 720.054N
Fgred = 0
Fa = 0
FT = 720.054N
PT = 0
[bookmark: _Toc500242195]Section 2 : the buggy starts to accelerate on the ground
The velocity of the buggy will increase from 0 to 8m / s. The acceleration will be 1m / s2. Because the speed is not a fixed value, the aerodynamic resistance = 0.934 * v2. The rolling resistance =μ * m * g = 0.2 * 367 * 9.81 = 720.054N. For there is no angle, the climbing resistance is 0. And the acceleration is 1m / s, so the accelerate resistance = m * a = 367 * 1 = 367N. The total force = 0.934 * v2 + 720.054N + 367N = 0.934 * v2 + 1087.054N. The total power = the total force * v = 0.934 * v3 + 1087.054v W. The total time of this section = vf / a = 8 / 1 = 8sec. The distance of this section = v2f – v2s / 2a = 82 – 02 / 2 * 1 = 32m. 
v = 0-8m / s
a = 1m / s2
Faero = 0.934 * v2
Froll = 720.054N
Fgred = 0
Fa = 367N
FT = 0.934 * v2 + 1087.054N
PT = 0.934 * v3 + 1087.054v W
FTmin = 1087.054N
PTmin = 0
FTmax = 1146.83N
PTmax = 9174.64W
Total time = 8sec
L = 32m

[bookmark: _Toc500242196]Section 3 : the buggy drives straight at a uniform speed
The velocity of the buggy is 8m / s. The acceleration is 0m / s2. Because the speed is a fixed value, the aerodynamic resistance = 0.934 * v2 = 0.934 * 82 =59.776N. The rolling resistance =μ * m * g = 0.2 * 367 * 9.81 = 720.054N. For there is no angle, the climbing resistance is 0. And the acceleration is 0, so the accelerate resistance is 0. The total force = 59.776N + 720.054N = 779.83N. The total power = the total force * v = 779.83 * 8 = 6238.64W. The total time of this section = 5sec. The distance of this section = 40m. 
v = 8m / s
a = 0m / s2
Faero = 59.776N
Froll = 720.054N
Fgred = 0
Fa = 0
FT = 779.83N
PT = 6238.64W
Total time = 5sec
L = 40m

[bookmark: _Toc500242197]Section 4 : the buggy climbs at a uniform speed
The velocity of the buggy is 8m / s. The acceleration is 0m / s2. Because the speed is a fixed value, the aerodynamic resistance = 0.934 * v2 = 0.934 * 82 =59.776N. The rolling resistance =μ * m * g * cosα = 0.2 * 367 * 9.81 * cos10° = 709.25319N. For the angle is 10°, the climbing resistance = m * g * sinα = 367 * 9.81 * sin10° = 626.44698N. And the acceleration is 0, so the accelerate resistance is 0. The total force = 59.776N + 709.25319N + 626.44698N = 1395.47617N. The total power = the total force * v = 1395.47617 * 8 = 11163.8094W. The total time of this section = 5sec. The distance of this section = 40m. 
v = 8m / s
a = 0m / s2
Faero = 59.776N
Froll = 709.25319N
Fgred = 626.22698N
Fa = 0
FT = 1395.47617N
PT = 11163.8094W
Total time = 5sec
L = 40m

[bookmark: _Toc500242198]Section 5 is the same as the section 3. 

[bookmark: _Toc500242199]Section 6 : the buggy goes downhill at a uniform speed
The velocity of the buggy is 8m / s. The acceleration is 0m / s2. Because the speed is a fixed value, the aerodynamic resistance = 0.934 * v2 = 0.934 * 82 =59.776N. The rolling resistance =μ * m * g * cosα = 0.2 * 367 * 9.81 * cos10° = 709.25319N. For the angle is 10°, the climbing resistance = m * g * sinα = 367 * 9.81 * -sin10° = -626.44698N. And the acceleration is 0, so the accelerate resistance is 0. The total force = 59.776N + 709.25319N - 626.44698N = 142.58221N. The total power = the total force * v = 142.58221 * 8 = 1140.65768W. The total time of this section = 5sec. The distance of this section = 40m. 
v = 8m / s
a = 0m / s2
Faero = 59.776N
Froll = 709.25319N
Fgred = -626.22698N
Fa = 0
FT = 142.58221N
PT = 1140.65768W
Total time = 5sec
L = 40m

[bookmark: _Toc500242200]Section 7 is the same as the section 3.

[bookmark: _Toc500242201]Section 8 : continuous uphill and then continuous downhill
(1) Uphill 1
The analysis is the same as section 4, but the total time = 3sec. And the distance of this section = 24m.
(2) Straight at a uniform speed 1
The analysis is the same as section 3, but the total time = 1sec. And the distance of this section = 8m.
(3) Uphill 2
The analysis is the same as section 8 (1), but the total time = 7sec. And the distance of this section = 56m.
(4) Straight at a uniform speed 2
Straight at a uniform speed 2 is the same as the section 8 (2) .
(5) Downhill 1
The analysis is the same as section 6, but the total time = 7sec. And the distance of this section = 56m.
(6) Straight at a uniform speed 3
Straight at a uniform speed 2 is the same as the section 8 (2) .
(7) Downhill 2
The analysis is the same as section 6, but the total time = 3sec. And the distance of this section = 24m.
    
[bookmark: _Toc500242202]Section 9 : the buggy decelerates uniformly before it enters the corner
The velocity of the buggy will decrease from 8 to 4m / s. The acceleration will be -1m / s2. Because the speed is not a fixed value, the aerodynamic resistance = 0.934 * v2. The rolling resistance =μ * m * g = 0.2 * 367 * 9.81 = 720.054N. For there is no angle, the climbing resistance is 0. And the acceleration is 1m / s, so the accelerate resistance = m * a = 367 * (-1) = -367N. The total force = 0.934 * v2 + 720.054N - 367N = 0.934 * v2 + 353.054N. The total power = the total force * v = 0.934 * v3 + 353.054v W. The total time of this section = vf - vs / a = (4-8) / (-1)= 4sec. The distance of this section = v2f – v2s / 2a = 42 – 82 / 2 * (-1) = 24m. 
v = 8-4m / s
a = -1m / s2
Faero = 0.934 * v2
Froll = 720.054N
Fgred = 0
Fa = -367N
FT = 0.934 * v2 + 353.054N
PT = 0.934 * v3 + 353.054v W
FTmin = 367.998N
PTmin = 1471.992W
FTmax = 412.83N
PTmax = 3302.64W
Total time = 4sec
L = 24m

[bookmark: _Toc500242203]Section 10 : corner
The velocity of the buggy is 4m / s. The acceleration is 0m / s2. Because the speed is a fixed value, the aerodynamic resistance = 0.934 * v2 = 0.934 * 42 =14.944N. The rolling resistance =μ * m * g = 0.2 * 367 * 9.81 = 720.054N. For there is no angle, the climbing resistance is 0. And the acceleration is 0, so the accelerate resistance is 0. The total force = 14.944N + 720.054N = 734.998N. The total power = the total force * v = 734.998 * 4 = 2939.992W. The total time of this section = 5sec. The distance of this section = 20m. 
v = 8m / s
a = 0m / s2
Faero = 14.944N
Froll = 720.054N
Fgred = 0
Fa = 0
FT = 734.998N
PT = 2939.992W
Total time = 5sec
L = 20m

[bookmark: _Toc500242204]Section 11 : uphill and then continuous downhill
(1) Uniform deceleration uphill
The velocity of the buggy will decrease from 4 to 1m / s. The acceleration will be -1m / s2. Because the speed is not a fixed value, the aerodynamic resistance = 0.934 * v2. The rolling resistance =μ * m * g * cosα = 0.2 * 367 * 9.81 * cos10° = 709.25319N. For the angle is 10°, the climbing resistance = m * g * sinα = 367 * 9.81 * sin10° = 626.44698N. And the acceleration is 1m / s, so the accelerate resistance = m * a = 367 * -1 = -367N. The total force = 0.934 * v2 + 709.25319N + 626.44698N - 367N = 0.934 * v2 + 968.70017N. The total power = the total force * v = 0.934 * v3 + 968.70017v W. The total time of this section = vf - vs / a = (1-4) / -1 = 3sec. The distance of this section = v2f – v2s / 2a = 12 – 42 / 2 * (-1) = 7.5m. 
v = 4-1m / s
a = -1m / s2
Faero = 0.934 * v2
Froll = 709.25319N
Fgred = 626.44698N
Fa = -367N
FT = 0.934 * v2 + 968.70017N
PT = 0.934 * v3 + 968.70017v W
FTmin = 969.63417N
PTmin = 969.63417N
FTmax = 983.64417N
PTmax = 3934.57668W
Total time = 3sec
L = 7.5m
(2) Straight at a uniform speed 1
The analysis is the same as section 3, but the total time = 4sec. And the distance of this section = 4m. Because v = 1m / s, Faero = 0.934N, the total force = 720.988N, the total power = 720.988N.  
(3) Uniform acceleration downhill 1
The velocity of the buggy will increase from 1 to 8m / s. The acceleration will be 1m / s2. Because the speed is not a fixed value, the aerodynamic resistance = 0.934 * v2. The rolling resistance =μ * m * g * cosα = 0.2 * 367 * 9.81 * cos10°= 709.25319N. For the angle is 10°, the climbing resistance = m * g * sinα = 367 * 9.81 * -sin10° = -626.44698N.  And the acceleration is 1m / s, so the accelerate resistance = m * a = 367 * 1 = 367N. The total force = 0.934 * v2 + 709.25319N -626.44698N + 367N = 0.934 * v2 + 449.80621N. The total power = the total force * v = 0.934 * v3 + 449.80621v W. The total time of this section = vf - vs / a = (8-1) / 1 = 7sec. The distance of this section = v2f – v2s / 2a = 82 – 12 / 2 * 1 = 31.5m. 
v = 1-8m / s
a = 1m / s2
Faero = 0.934 * v2
Froll = 709.25319N
Fgred = -626.44698N
Fa = 367N
FT = 0.934 * v2 + 449.80621N
PT = 0.934 * v3 + 449.80621v W
FTmin = 450.74021N
PTmin = 450.74021W
FTmax = 509.58221N
PTmax = 4076.65768W
Total time = 7sec
L = 31.5m
(4) Uniform deceleration linear motion 1
The velocity of the buggy will decrease from 8 to 1m / s. The acceleration will be -1m / s2. Because the speed is not a fixed value, the aerodynamic resistance = 0.934 * v2. The rolling resistance =μ * m * g = 0.2 * 367 * 9.81 = 720.054N. For there is no angle, the climbing resistance is 0. And the acceleration is 1m / s, so the accelerate resistance = m * a = 367 * (-1) = -367N. The total force = 0.934 * v2 + 720.054N - 367N = 0.934 * v2 + 353.054N. The total power = the total force * v = 0.934 * v3 + 353.054v W. The total time of this section = vf - vs / a = (1-8) / -1 = 7sec. The distance of this section = v2f – v2s / 2a = 12 – 82 / 2 * (-1) = 31.5m. 
v = 8-1m / s
a = -1m / s2
Faero = 0.934 * v2
Froll = 720.054N
Fgred = 0
Fa = -367N
FT = 0.934 * v2 + 353.054N
PT = 0.934 * v3 + 353.054v W
FTmin = 353.988N
PTmin = 353.988N
FTmax = 412.83N
PTmax = 3302.64W
Total time = 7sec
L = 31.5m
(5) Uniform acceleration downhill 2
Uniform acceleration downhill 2 is the same as the section 11 (3) .
(6) Uniform deceleration linear motion 2
The velocity of the buggy will decrease from 8 to 3m / s. The acceleration will be -1m / s2. Because the speed is not a fixed value, the aerodynamic resistance = 0.934 * v2. The rolling resistance =μ * m * g = 0.2 * 367 * 9.81 = 720.054N. For there is no angle, the climbing resistance is 0. And the acceleration is 1m / s, so the accelerate resistance = m * a = 367 * (-1) = -367N. The total force = 0.934 * v2 + 720.054N - 367N = 0.934 * v2 + 353.054N. The total power = the total force * v = 0.934 * v3 + 353.054v W. The total time of this section = vf - vs / a = (3-8) / -1 = 5sec. The distance of this section = v2f – v2s / 2a = 32 – 82 / 2 * (-1) = 27.5m. 
v = 8-3m / s
a = -1m / s2
Faero = 0.934 * v2
Froll = 720.054N
Fgred = 0
Fa = -367N
FT = 0.934 * v2 + 353.054N
PT = 0.934 * v3 + 353.054v W
FTmin = 361.46N
PTmin = 1084.38N
FTmax = 412.83N
PTmax = 3302.64W
Total time = 7sec
L = 27.5m
(7) Downhill
The velocity of the buggy is 3m / s. The acceleration is 0m / s2. Because the speed is a fixed value, the aerodynamic resistance = 0.934 * v2 = 0.934 * 32 =8.406N. The rolling resistance =μ * m * g * cosα = 0.2 * 367 * 9.81 * cos10° = 709.25319N. For the angle is 10°, the climbing resistance = m * g * sinα = 367 * 9.81 * -sin10° = -626.44698N. And the acceleration is 0, so the accelerate resistance is 0. The total force = 8.406N + 709.25319N - 626.44698N = 91.21221N. The total power = the total force * v = 91.21221 * 3 = 273.63663W. The total time of this section = 19sec. The distance of this section = 57m. 
v = 3m / s
a = 0m / s2
Faero = 8.406N
Froll = 709.25319N
Fgred = -626.22698N
Fa = 0
FT = 91.21221N
PT = 273.63663W
Total time = 19sec
L = 57m

[bookmark: _Toc500242205]Section 12 : continuous uphill
(1) Uniform acceleration linear motion 1
The velocity of the buggy will increase from 3 to 8m / s. The acceleration will be 1m / s2. Because the speed is not a fixed value, the aerodynamic resistance = 0.934 * v2. The rolling resistance =μ * m * g = 0.2 * 367 * 9.81 = 720.054N. For there is no angle, the climbing resistance is 0. And the acceleration is 1m / s, so the accelerate resistance = m * a = 367 * 1 = 367N. The total force = 0.934 * v2 + 720.054N + 367N = 0.934 * v2 + 1087.054N. The total power = the total force * v = 0.934 * v3 + 1087.054v W. The total time of this section = vf - vs / a = (8-3) / 1 = 5sec. The distance of this section = v2f – v2s / 2a = 82 – 32 / 2 * 1 = 27.5m. 
v = 3-8m / s
a = 1m / s2
Faero = 0.934 * v2
Froll = 720.054N
Fgred = 0
Fa = 367N
FT = 0.934 * v2 + 1087.054N
PT = 0.934 * v3 + 1087.054v W
FTmin = 1095.464N
PTmin = 3286.38N
FTmax = 1146.83N
PTmax = 9174.64W
Total time = 5sec
L = 27.5m
(2) Uniform deceleration uphill
The velocity of the buggy will decrease from 8 to 1m / s. The acceleration will be -1m / s2. Because the speed is not a fixed value, the aerodynamic resistance = 0.934 * v2. The rolling resistance =μ * m * g * cosα = 0.2 * 367 * 9.81 * cos10° = 709.25319N. For the angle is 10°, the climbing resistance = m * g * sinα = 367 * 9.81 * sin10° = 626.44698N. And the acceleration is 1m / s, so the accelerate resistance = m * a = 367 * -1 = -367N. The total force = 0.934 * v2 + 709.25319N + 626.44698N - 367N = 0.934 * v2 + 968.70017N. The total power = the total force * v = 0.934 * v3 + 968.70017v W. The total time of this section = vf - vs / a = (1-8) / -1 = 7sec. The distance of this section = v2f – v2s / 2a = 12 – 82 / 2 * (-1) = 31.5m. 
v = 8-1m / s
a = -1m / s2
Faero = 0.934 * v2
Froll = 709.25319N
Fgred = 626.44698N
Fa = -367N
FT = 0.934 * v2 + 968.70017N
PT = 0.934 * v3 + 968.70017v W
FTmin = 969.63417N
PTmin = 969.63417N
FTmax = 1028.47617N
PTmax = 8227.80936W
Total time = 7sec
L = 31.5m
(3) Uniform acceleration linear motion 2
The velocity of the buggy will increase from 1 to 9m / s. The acceleration will be 1m / s2. Because the speed is not a fixed value, the aerodynamic resistance = 0.934 * v2. The rolling resistance =μ * m * g = 0.2 * 367 * 9.81 = 720.054N. For there is no angle, the climbing resistance is 0. And the acceleration is 1m / s, so the accelerate resistance = m * a = 367 * 1 = 367N. The total force = 0.934 * v2 + 720.054N + 367N = 0.934 * v2 + 1087.054N. The total power = the total force * v = 0.934 * v3 + 1087.054v W. The total time of this section = vf - vs / a = (9-1) / 1 = 8sec. The distance of this section = v2f – v2s / 2a = 92 – 12 / 2 * 1 = 40m. 
v = 1-9m / s
a = 1m / s2
Faero = 0.934 * v2
Froll = 720.054N
Fgred = 0
Fa = 367N
FT = 0.934 * v2 + 1087.054N
PT = 0.934 * v3 + 1087.054v W
FTmin = 1087.988N
PTmin = 1087.988N
FTmax = 1162.708N
PTmax = 10464.372W
Total time = 8sec
L = 40m
(4) Uphill
The velocity of the buggy is 9m / s. The acceleration is 0m / s2. Because the speed is a fixed value, the aerodynamic resistance = 0.934 * v2 = 0.934 * 92 = 75.654N. The rolling resistance =μ * m * g * cosα = 0.2 * 367 * 9.81 * cos10° = 709.25319N. For the angle is 10°, the climbing resistance = m * g * sinα = 367 * 9.81 * sin10° = 626.44698N. And the acceleration is 0, so the accelerate resistance is 0. The total force = 75.654N + 709.25319N + 626.44698N = 1411.35417N. The total power = the total force * v = 1411.35417 * 9 = 12702.1875W. The total time of this section = 5sec. The distance of this section = 40m. 
v = 8m / s
a = 0m / s2
Faero = 75.654N
Froll = 709.25319N
Fgred = 626.22698N
Fa = 0
FT = 1411.35417N
PT = 12702.1875W
Total time = 9sec
L = 81m

[bookmark: _Toc500242206]Section 13 : straight
(1) Uniform deceleration linear motion
The velocity of the buggy will decrease from 9 to 8m / s. The acceleration will be -0.5m / s2. Because the speed is not a fixed value, the aerodynamic resistance = 0.934 * v2. The rolling resistance =μ * m * g = 0.2 * 367 * 9.81 = 720.054N. For there is no angle, the climbing resistance is 0. And the acceleration is 1m / s, so the accelerate resistance = m * a = 367 * (-0.5) = -183.5N. The total force = 0.934 * v2 + 720.054N – 183.5N = 0.934 * v2 + 536.554N. The total power = the total force * v = 0.934 * v3 + 536.554v W. The total time of this section = vf - vs / a = (8-9) / (-0.5) = 2sec. The distance of this section = v2f – v2s / 2a = 82 – 92 / 2 * (-0.5) = 17m. 
v = 9-8m / s
a = -0.5m / s2
Faero = 0.934 * v2
Froll = 720.054N
Fgred = 0
Fa = -183.5N
FT = 0.934 * v2 + 536.554N
PT = 0.934 * v3 + 536.554v W
FTmin = 596.33N
PTmin = 4770.64W
FTmax = 612.208N
PTmax = 5509.872W
Total time = 2sec
L = 17m
(2) Uniform linear motion
The analysis is the same as section 3, but the total time = 4sec. And the distance of this section = 32m.

[bookmark: _Toc500242207]Section 14 : the buggy decelerates uniformly before it enters the corner
The velocity of the buggy will decrease from 9 to 4m / s. The acceleration will be -1m / s2. Because the speed is not a fixed value, the aerodynamic resistance = 0.934 * v2. The rolling resistance =μ * m * g = 0.2 * 367 * 9.81 = 720.054N. For there is no angle, the climbing resistance is 0. And the acceleration is 1m / s, so the accelerate resistance = m * a = 367 * (-1) = -367N. The total force = 0.934 * v2 + 720.054N - 367N = 0.934 * v2 + 353.054N. The total power = the total force * v = 0.934 * v3 + 353.054v W. The total time of this section = vf - vs / a = (4-9) / (-1)= 5sec. The distance of this section = v2f – v2s / 2a = 42 – 92 / 2 * (-1) = 32.5m. 
v = 9-4m / s
a = -1m / s2
Faero = 0.934 * v2
Froll = 720.054N
Fgred = 0
Fa = -367N
FT = 0.934 * v2 + 353.054N
PT = 0.934 * v3 + 353.054v W
FTmin = 367.998N
PTmin = 1471.992W
FTmax = 428.708N
PTmax = 3858.372W
Total time = 5sec
L = 32.5m

[bookmark: _Toc500242208]Section 15 is the same as the section 10.

[bookmark: _Toc500242209]Section 16 : straight
(1) Uniform linear motion
The velocity of the buggy is 4m / s. The acceleration is 0m / s2. Because the speed is a fixed value, the aerodynamic resistance = 0.934 * v2 = 0.934 * 42 = 14.944N. The rolling resistance =μ * m * g = 0.2 * 367 * 9.81 = 720.054N. For there is no angle, the climbing resistance is 0. And the acceleration is 0, so the accelerate resistance is 0. The total force = 14.944N + 720.054N = 734.988N. The total power = the total force * v = 734.988 * 4 = 2939.952W. The total time of this section = 1sec. The distance of this section = 4m. 
v = 4m / s
a = 0m / s2
Faero = 14.944N
Froll = 720.054N
Fgred = 0
Fa = 0
FT = 734.988N
PT = 2939.952W
Total time = 1sec
L = 4m
(2)Uniform deceleration linear motion to the end
The velocity of the buggy will decrease from 4 to 0m / s. The acceleration will be -1m / s2. Because the speed is not a fixed value, the aerodynamic resistance = 0.934 * v2. The rolling resistance =μ * m * g = 0.2 * 367 * 9.81 = 720.054N. For there is no angle, the climbing resistance is 0. And the acceleration is 1m / s, so the accelerate resistance = m * a = 367 * (-1) = -367N. The total force = 0.934 * v2 + 720.054N – 367N = 0.934 * v2 + 353.054N. The total power = the total force * v = 0.934 * v3 + 353.054v W. The total time of this section = vf - vs / a = (0-4) / (-1) = 4sec. The distance of this section = v2f – v2s / 2a = 02 – 42 / 2 * (-1) = 8m. 
v = 4-0m / s
a = -1m / s2
Faero = 0.934 * v2
Froll = 720.054N
Fgred = 0
Fa = -367N
FT = 0.934 * v2 + 353.054N
PT = 0.934 * v3 + 353.054v W
FTmin = 353.054N
PTmin = 0
FTmax = 367.988N
PTmax = 1471.992W
Total time = 4sec
L = 8m 


3. [bookmark: _Toc500242210]Results
That is the total duty cycle analysis. From the analysis, we can know that : 
Total time : 167sec
Total length : 944m
Total climb : 240m
Total decline : 240m
Total straight : 424m
Total corner : 40m
The maximum power : 12702.1875W
The average power : 4506.011055W
Because all the data in Word is calculated by hand, several data may be different from excel spread sheet. 
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Dimensions & Capacities
Wheel Base - 1651mm
Weight - 227 Kgs

Length - 2150mm

Width - 1194mm

Height - 1397mm
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