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[bookmark: _Toc500235051]Introduction and Problem Identification 
Duty Cycles vary widely for each vehicle and are crucial for understanding what the vehicle must be able to achieve over a specific time period. In this report, a duty cycle will be created for a chosen off-road vehicle, operating at a track intended to provide entertainment to corporate management individuals. The track and buggy combination must be able to provide entertainment and ensure a good level of safety. In addition, the buggy must be capable of adequate performance on track, dealing with the specified terrain and gradients. 

In order to successfully assess the performance requirements necessary for a suitable buggy, a duty cycle must be created in order to know the following: 

	Variables
	Units

	Acceleration
	

	Initial Velocity 
	

	Final Velocity 
	

	Distance
	

	Elevation
	

	Height Change
	

	Gradient 
	

	Material
	Surface

	Force Acting Downhill
	

	Coefficient of Rolling Resistance
	

	Rolling Resistance
	

	Frontal Area
	

	Aerodynamic Resistance
	

	Total Tractive Effort
	

	Power Requirement 
	

	Energy Needed 
	

	Work Done 
	



[bookmark: _Toc500235414][bookmark: _Toc500235505]Figure 1









[bookmark: _Toc500235052]Assumptions 
Formal information of the buggies weight is not available on the advertiser’s website therefore, the maximum weight of the buggy is assumed to be 400kg (including driver and fuel). 
The rate of acceleration is assumed from estimating a reasonable value according to the terrain and the gradient of the slopes. It is assumed that the driver will break before cornering, whilst cornering, a constant speed will be maintained, once the driver has navigated a corner, the driver will accelerate when appropriate to build up speed. When a large gradient is encountered, the velocity may not necessarily change, because the driver will account by using more throttle, therefore the power requirement will increase.
The coefficient of drag is assumed to be 0.38, this value is taken from the book ‘theory of ground vehicles, for a vehicle with a pointed front with windows open and no mirrors. (Wong, 2001)
The coefficient of friction and the rolling resistance coefficients for different track surfaces is taken from the online database, ‘High Performance Wizard’. 
	Type of Terrain
	Coefficient of rolling resistance 
	Coefficient of friction 

	Dry Earth Road
	0.05
	0.68

	Wet Earth Road
	0.08
	0.55

	Gravel 
	0.02
	0.6
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Figure 2
(HPWizard, 2017)
Air density throughout the duty cycle is assumed to be 1.2. (Sandford, 2017)














[bookmark: _Toc500235053]Chosen Vehicle 
The vehicle chosen is a Hammerhead GTS 150cc. This vehicle is one of the more reasonably priced buggies listed on the blitz world site (£2,750), stocked with a sensible engine that should be able to perform the required tasks effectively, without unwanted excessive power that could potentially frighten the user, or cause an accident. (Blitzworld Buggies Ltd, 2017)
[bookmark: _GoBack][image: ../Desktop/hammerhead-150gts-1.jpg]
(Blitzworld Buggies Ltd, 2017)
[bookmark: _Toc500235507] Figure 3
The Specifications for this vehicle are listed below: 
[image: ../Desktop/Screen%20Shot%202017-11-27%20at%2020.52.12.png]
(Blitzworld Buggies Ltd, 2017)
[bookmark: _Toc500235508]Figure 4
*It is important to note that the maximum power requirement of the buggy according to the duty cycle does not exceed the maximum power that the chosen buggy produces, (7.4kw). 
[bookmark: _Toc500235054][image: Screen%20Shot%202017-12-04%20at%2013.39.13.png]Track Specifications:
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(V.Greene, 2017)

	Action 

	Acceleration from start point 


	Comfortable constant speed


	Braking in preparation for first corner


	Maintain Constant Speed around corner


	Brake Preparation For second corner 

	Maintain constant speed around corner 

	Accelerate once out of the corner along the straight 

	Maintain Constant Speed for short period

	Touch the brakes for slight curvature in track 

	Main constant speed around bend

	Brake in preparation for tight corner

	Maintain constant speed around corner 

	Brake in Preparation for corner 

	Maintain constant speed around corner 

	Accelerate along straight 

	Maintain Constant Speed around shallow bend

	Accelerate to build up speed

	Maintain constant speed

	Brake for slight bend and change into wet terrain 

	Maintain constant speed

	Accelerate as track straightens and terrain changes to a dryer track  

	Maintain fast speed over improved terrain

	Decelerating into a stop, back at the beginning of track 






















(V.Greene, 2017)
[bookmark: _Toc500235419][bookmark: _Toc500235510]Figure 6
[bookmark: _Toc500235055]Equations used within Duty Cycle:




















(Heisler, 1995)
(Sandford, 2017)








[bookmark: _Toc500235056]Summary Of Findings 
Graphical Representations of Spreadsheet Findings:

[bookmark: _Toc500235420][bookmark: _Toc500235511]Figure 7

The total elevation of the track is 18.1 metres from the starting point, the track starts and ends in the same area, therefore it was importance that the 18.1 elevation was then descended to a similar elevation. 


[bookmark: _Toc500235421][bookmark: _Toc500235512]Figure 8

The maximum velocity was 10m/s (22.34mph), which is achievable by the selected buggy. The average velocity throughout the track is 7.22 m/s (16.15mph)






[bookmark: _Toc500235422][bookmark: _Toc500235513]Figure 9

The maximum acceleration of the buggy is , because of the ‘on – off’ nature of the track, the buggy often utilizes this maximum acceleration, the buggy is equipped with disc brakes front and back, ensuring a possible deceleration of .
[bookmark: _Toc500235423][bookmark: _Toc500235514]Figure 10

The total distance covered by the buggy is 878.56 m, from start to finish, this will vary depending on the line taken by the driver throughout the course. 
[bookmark: _Toc500235424][bookmark: _Toc500235515]Figure 11

The buggy chosen has a maximum power of 7.4kw, therefore, the gradients where kept at a reasonable rate, with the maximum ascent being 0.81 metres per half second, this is a particular high gradient, but only occurs in one point in the track, the remaining gradients are significantly lower. 

[bookmark: _Toc500235425][bookmark: _Toc500235516]Figure 12

The maximum power needed from the buggy for the chosen track is 7.36kw, which is an achievable power requirement from the 7.4kw buggy. The average power required of the buggy is 2.88kw.
[bookmark: _Toc500235426][bookmark: _Toc500235517]Figure 13

Despite using a coefficient of drag value that could be fairly high for a buggy of this type, there is a very limited impact, as the maximum aerodynamic resistance is 64.81N.
[bookmark: _Toc500235427][bookmark: _Toc500235518]Figure 14

The maximum resistive forces that the buggy will experience is 934.64N with the average resistive forces being 284.6N when considering the entire duty cycle. 


[bookmark: _Toc500235057]Conclusion of Findings 
The spreadsheet can react to inputted changes, allowing easy editing, therefore if the track or buggy specification were to change, the duty cycle can be edited with ease. 
If the spreadsheet were to be made more complex, it could include aspects such as; wear on components, hours used etc, this would be beneficial in reviewing the overall condition of the buggy through time. 
The spreadsheet confirms that the buggy is a suitable choice for the allocated track, it also confirms that there are suitable gradients present for optimal enjoyment, without requiring excessive power from the buggy that isn’t available. 
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[bookmark: _Toc500235428][bookmark: _Toc500235519]Figure 15



Initial Track
Created in Solidwork’s (to be scaled up), methodology has been revised and has track change due to length of track and incorrect method of using distance as a starting point. 
[bookmark: _Toc500235429][bookmark: _Toc500235520][image: ]Figure 16
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Accelaration (M/s^2)




Cummalitive Distance (m)	0.0	0.25	1.0	2.25	4.0	6.124999999999999	8.5	11.125	14.0	17.125	20.5	24.0625	27.75	31.625	35.875	40.375	45.125	49.875	54.125	58.125	62.125	66.12499999999998	70.12499999999998	73.87499999999998	77.12499999999998	79.87499999999998	82.37499999999998	84.87499999999998	87.37499999999998	89.87499999999998	92.4375	95.12499999999998	97.9375	100.875	103.9375	107.125	110.4375	113.9375	116.9375	119.9375	122.9375	125.9375	128.9375	131.9375	134.9375	137.9375	140.9375	144.8125	148.3125	151.4375	154.1875	156.6875	159.1875	161.6875	164.1875	166.6875	169.1875	171.6875	174.1875	176.6875	179.125	181.4375	183.5625	185.5625	187.5625	189.5625	191.5625	193.5625	195.5625	197.5625	199.5625	201.8125	204.5625	207.8125	211.5625	215.8125	220.4375	225.1875	229.9375	234.6875	239.4375	244.1875	248.9375	253.6875	258.4374999999999	263.1875	267.9374999999999	272.6875	277.4374999999999	282.1875	286.9374999999999	291.6875	296.4374999999999	301.1875	305.9374999999999	310.6875	315.4374999999999	320.1875	324.9374999999999	329.6875	334.4374999999999	339.1875	343.9374999999999	348.6875	353.4374999999999	358.1875	362.9374999999999	367.6875	372.3125	376.5625	380.3125	383.5625	386.5625	389.5625	392.5625	395.5625	398.5625	401.5625	404.5625	407.5625	410.5625	413.5625	416.5625	419.5625	422.5625	425.625	428.8125	432.125	435.5625	439.125	442.8125	446.625	450.5625	454.625	458.8125	463.0625	467.3125	471.5625	475.8125	480.0625	484.3125	488.5625	492.8125	497.0625	501.3125	505.5625	509.8125	514.0624999999999	518.3124999999999	522.5624999999999	526.8124999999999	531.0624999999999	535.3124999999999	539.5624999999999	543.8124999999999	548.0624999999999	552.3124999999999	556.625	561.0624999999999	565.6875	570.4374999999999	575.1875	579.9374999999999	584.6875	589.4374999999999	594.1875	598.9374999999999	603.6875	608.4374999999999	613.1875	617.9374999999999	622.6875	627.4374999999999	632.1875	636.9374999999999	641.6875	646.4374999999999	651.1875	655.9374999999999	660.6875	665.4374999999999	670.1875	674.9374999999999	679.6875	684.4374999999999	688.9374999999999	692.9374999999999	696.5624999999999	699.9374999999999	703.0624999999999	705.9374999999999	708.5624999999999	710.9374999999999	713.0624999999999	715.0624999999999	716.9374999999999	718.6875	720.5624999999999	722.5624999999999	724.5624999999999	726.5624999999999	728.5624999999999	730.5624999999999	732.5624999999999	734.5624999999999	736.6875	739.0624999999999	741.6875	744.5624999999999	747.6875	751.0624999999999	754.6875	758.5624999999999	762.6875	767.0624999999999	771.6875	776.4374999999999	781.1875	785.9374999999999	790.6875	795.4374999999999	800.1875	804.6875	808.6875	812.1875	815.3124999999999	818.1875	821.0624999999999	824.1875	827.5624999999999	831.1875	835.0624999999999	839.1875	843.4374999999999	847.6875	851.9374999999999	856.1875	860.1875	863.6875	866.6875	869.1875	871.1875	872.6875	873.6875	874.1875	Time (s)


Cummalitive Distance (m)




Gradient (Degrees)	0.0	12.0	12.0	12.0	12.0	12.0	12.0	12.0	12.0	12.0	12.0	12.0	12.0	8.0	8.0	8.0	8.0	10.0	10.0	10.0	10.0	10.0	10.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	5.0	5.0	4.0	3.0	3.0	3.0	3.0	0.0	0.0	-2.0	-3.0	-3.0	-3.0	-3.0	-3.0	-2.0	-2.0	0.0	0.0	0.0	0.0	5.0	5.0	7.0	7.0	7.0	7.0	7.0	5.0	5.0	5.0	4.0	4.0	4.0	3.0	2.0	1.0	1.0	0.0	0.0	-7.0	-7.0	-7.0	-7.0	-7.0	-7.0	-7.0	-7.0	-7.0	-7.0	-7.0	-7.0	-5.0	-5.0	-5.0	-5.0	-5.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	-3.0	-3.0	-3.0	-3.0	-3.0	-3.0	-3.0	-3.0	-3.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	-2.0	-2.0	-2.0	-2.0	-2.0	-2.0	-2.0	-2.0	-2.0	-2.0	-2.0	-2.0	-2.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	-1.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	0.0	Time (s)


Gradient (degrees)




Power Requirement (w)	Time (s)	0	0.5	1	1.5	2	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.5	8	8.5	9	9.5	10	10.5	11	11.5	12	12.5	13	13.5	14	14.5	15	15.5	16	16.5	17	17.5	18	18.5	19	19.5	20	20.5	21	21.5	22	22.5	23	23.5	24	24.5	25	25.5	26	26.5	27	27.5	28	28.5	29	29.5	30	30.5	31	31.5	32	32.5	33	33.5	34	34.5	35	35.5	36	36.5	37	37.5	38	38.5	39	39.5	40	40.5	41	41.5	42	42.5	43	43.5	44	44.5	45	45.5	46	46.5	47	47.5	48	48.5	49	49.5	50	50.5	51	51.5	52	52.5	53	53.5	54	54.5	55	55.5	56	56.5	57	57.5	58	58.5	59	59.5	60	60.5	61	61.5	62	62.5	63	63.5	64	64.5	65	65.5	66	66.5	67	67.5	68	68.5	69	69.5	70	70.5	71	71.5	72	72.5	73	73.5	74	74.5	75	75.5	76	76.5	77	77.5	78	78.5	79	79.5	80	80.5	81	81.5	82	82.5	83	83.5	84	84.5	85	85.5	86	86.5	87	87.5	88	88.5	89	89.5	90	90.5	91	91.5	92	92.5	93	93.5	94	94.5	95	95.5	96	96.5	97	97.5	98	98.5	99	99.5	100	100.5	101	101.5	102	102.5	103	103.5	104	104.5	105	105.5	106	106.5	107	107.5	108	108.5	109	109.5	110	110.5	111	111.5	112	112.5	113	113.5	114	114.5	115	115.5	116	116.5	117	117.5	118	118.5	119	119.5	120	120.5	121	121.5	122	0.0	894.9636747688876	1794.236549537775	2702.127824306663	3622.946699075551	4089.550611459994	4561.002373844439	5037.840636228882	5520.604048613326	6009.83126099777	6506.060923382213	6756.970001449436	7009.831685766656	5363.840385338372	6144.20503350567	6144.20503350567	6963.352481672968	7361.726842485311	6446.081993320277	6446.081993320277	6446.081993320277	6446.081993320277	6446.081993320277	3666.330429035905	3086.549339173633	2532.623449311361	2532.623449311361	2532.623449311361	2532.623449311361	2532.623449311361	2311.021240719506	2431.68576497996	2161.2518702137	1857.72895378387	1948.881123733198	2041.716574932526	2136.302638631853	795.1425999999999	842.090309375	1918.082812954603	2533.499643429165	3578.648738378493	3578.648738378493	3578.648738378493	3578.648738378493	3031.283400484911	3031.283400484911	1772.990625	1471.235675	1331.1312	1069.775	2779.770672709054	2779.770672709054	3460.851517608994	3460.851517608994	3460.851517608994	3460.851517608994	3460.851517608994	2779.770672709054	2779.770672709054	2632.4667296986	2179.205788373765	1924.862411887791	1924.862411887791	1651.429969189247	1377.747300242455	1103.897771439602	1103.897771439602	829.9648000000001	829.9648000000001	-1082.896414087195	-1321.301517608993	-1538.160621130792	-1729.164524652591	-1890.004028174389	-2016.369931696188	-2065.278658457086	-2065.278658457086	-2065.278658457086	-2065.278658457086	-2065.278658457086	-2065.278658457086	-771.2250531472007	-771.2250531472007	-771.2250531472007	-771.2250531472007	-771.2250531472007	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	526.78694817554	526.78694817554	526.78694817554	526.78694817554	526.78694817554	526.78694817554	526.78694817554	526.78694817554	526.78694817554	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2287.5678	1935.7184	1618.3426	1331.1312	509.4574496363174	509.4574496363174	509.4574496363174	509.4574496363174	509.4574496363174	509.4574496363174	509.4574496363174	509.4574496363174	509.4574496363174	509.4574496363174	509.4574496363174	509.4574496363174	1215.057449636317	1707.321529000622	1790.494596410647	1875.418276320672	1962.159899980697	2050.78679864072	2141.366303550747	2233.965745960772	2328.652457120796	2425.493768280821	2524.557010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	2524.557010690846	2524.557010690846	2524.557010690846	1524.957010690846	1524.957010690846	1524.957010690846	1524.957010690846	1596.909515600871	1671.218614260896	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	1827.175917830946	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	3106.664575	2654.990625	2441.5426	2235.635675	2036.7312	1844.290525	1657.775	1476.645975	1300.3648	829.9648000000001	716.792825	716.792825	829.9648000000001	829.9648000000001	829.9648000000001	829.9648000000001	829.9648000000001	829.9648000000001	829.9648000000001	829.9648000000001	947.4459750000002	1069.775	1197.490525	1331.1312	1471.235675	1618.3426	1772.990625	1935.7184	2107.064575	2287.5678	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2477.766724999999	2107.064575	1772.990625	1471.235675	1331.1312	1197.490525	1331.1312	1471.235675	1618.3426	1772.990625	1935.7184	2107.064575	2107.064575	2107.064575	2107.064575	3106.664575	2654.990625	2235.635675	1844.290525	1476.645975	1128.392825	795.221875	472.823925	156.889775	Time (s)


Power Requirement (w)




Aerodynamic Resistance (N)	0.0	0.7182	2.872799999999999	6.463800000000001	11.4912	14.54355	17.955	21.72555	25.8552	30.34395	35.1918	37.7503875	40.39875	45.9648	58.17420000000001	58.17420000000001	71.82000000000001	58.17420000000001	45.9648	45.9648	45.9648	45.9648	45.9648	35.1918	25.8552	17.955	17.955	17.955	17.955	17.955	19.7953875	21.72555	23.7454875	25.8552	28.0546875	30.34395	32.7229875	35.1918	37.7503875	40.39875	43.13688749999999	45.9648	45.9648	45.9648	45.9648	45.9648	45.9648	40.39875	30.34395	25.8552	17.955	17.955	17.955	17.955	17.955	17.955	17.955	17.955	17.955	17.955	16.2043875	14.54355	11.4912	11.4912	11.4912	11.4912	11.4912	11.4912	11.4912	11.4912	11.4912	17.955	25.8552	35.1918	45.9648	58.17420000000001	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	58.17420000000001	45.9648	35.1918	25.8552	25.8552	25.8552	25.8552	25.8552	25.8552	25.8552	25.8552	25.8552	25.8552	25.8552	25.8552	25.8552	25.8552	28.0546875	30.34395	32.7229875	35.1918	37.7503875	40.39875	43.13688749999999	45.9648	48.88248749999999	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	54.98718749999999	58.17420000000001	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	51.88995000000001	40.39875	35.1918	30.34395	25.8552	21.72555	17.955	14.54355	11.4912	11.4912	8.797949999999998	8.797949999999998	11.4912	11.4912	11.4912	11.4912	11.4912	11.4912	11.4912	11.4912	14.54355	17.955	21.72555	25.8552	30.34395	35.1918	40.39875	45.9648	51.88995000000001	58.17420000000001	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	64.81755	51.88995000000001	40.39875	30.34395	25.8552	21.72555	25.8552	30.34395	35.1918	40.39875	45.9648	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	51.88995000000001	40.39875	30.34395	21.72555	14.54355	8.797949999999998	4.48875	1.61595	0.17955	Time (s)


Aerodynamic Resistance (N)




Total Resistance (N)	0.0	894.9636747688876	897.1182747688877	900.7092747688877	905.7366747688878	908.7890247688877	912.200474768888	915.9710247688876	920.1006747688877	924.5894247688877	929.4372747688876	931.9958622688877	934.6442247688876	670.4800481672966	682.6894481672968	682.6894481672968	696.3352481672968	817.9696491650344	805.7602491650345	805.7602491650345	805.7602491650345	805.7602491650345	805.7602491650345	523.7614898622721	514.4248898622721	506.5246898622722	506.5246898622722	506.5246898622722	506.5246898622722	506.5246898622722	440.1945220418107	442.1246845418106	375.8698904719477	309.6214922973116	311.8209797973116	314.1102422973116	316.4892797973116	113.5918	116.1503875	255.7443750606138	326.9031797973116	447.3310922973117	447.3310922973117	447.3310922973117	447.3310922973117	378.9104250606138	378.9104250606138	236.39875	226.34395	221.8552	213.955	555.9541345418107	555.9541345418107	692.170303521799	692.170303521799	692.170303521799	692.170303521799	692.170303521799	555.9541345418107	555.9541345418107	554.2035220418107	484.2679529719476	481.2156029719476	481.2156029719476	412.8574922973116	344.4368250606137	275.9744428599005	275.9744428599005	207.4912	207.4912	-270.7241035217987	-264.2603035217987	-256.3601035217986	-247.0235035217987	-236.2505035217987	-224.0411035217986	-217.3977535217986	-217.3977535217986	-217.3977535217986	-217.3977535217986	-217.3977535217986	-217.3977535217986	-81.1815845418106	-81.1815845418106	-81.1815845418106	-81.1815845418106	-81.1815845418106	260.81755	260.81755	260.81755	260.81755	260.81755	260.81755	260.81755	55.45125770268841	55.45125770268841	55.45125770268841	55.45125770268841	55.45125770268841	55.45125770268841	55.45125770268841	55.45125770268841	55.45125770268841	260.81755	260.81755	260.81755	260.81755	260.81755	254.1742	241.9648	231.1918	221.8552	84.90957493938623	84.90957493938623	84.90957493938623	84.90957493938623	84.90957493938623	84.90957493938623	84.90957493938623	84.90957493938623	84.90957493938623	84.90957493938623	84.90957493938623	84.90957493938623	202.5095749393861	273.1714446400995	275.4607071400994	277.8397446400995	280.3085571400994	282.8671446400995	285.5155071400994	288.2536446400995	291.0815571400995	293.9992446400996	297.0067071400994	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	297.0067071400994	297.0067071400994	297.0067071400994	179.4067071400995	179.4067071400995	179.4067071400995	179.4067071400995	182.5039446400995	185.6909571400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	192.3343071400995	260.81755	260.81755	260.81755	260.81755	260.81755	260.81755	260.81755	260.81755	365.48995	353.9987499999999	348.7918	343.94395	339.4552	335.32555	331.555	328.14355	325.0912	207.4912	204.79795	204.79795	207.4912	207.4912	207.4912	207.4912	207.4912	207.4912	207.4912	207.4912	210.54355	213.955	217.72555	221.8552	226.34395	231.1918	236.39875	241.9648	247.88995	254.1742	260.81755	260.81755	260.81755	260.81755	260.81755	260.81755	260.81755	247.88995	236.39875	226.34395	221.8552	217.72555	221.8552	226.34395	231.1918	236.39875	241.9648	247.88995	247.88995	247.88995	247.88995	365.48995	353.9987499999999	343.94395	335.32555	328.14355	322.39795	318.0887499999999	315.21595	313.77955	Time (s)


Total Resistance (N)
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Engine

Wotor Type:

4 Stoke

Displacement:

149.60c

Cooling:

Oil& Fan

Bore x Stroke (mm);

57.4x518

Transmission:

[Automatic CVT wireverse

Power.

7.4KW(10hp) @ 7500rpm

Torque:

17.6N.m @ 5500rpm

Brakes

Front Brakes

Double Disc

Rear Brakes

Disc

Safety

Seat Bell

5 Point Haamess

Steering Column

[Adjustable height

Brush Cage

Biitzworld side bars for exira strength

Dimensions

Length

2160 mm

Widin

1406 mm

Height

1458 mm





