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[bookmark: _Toc499072354]Abstract

This report concerns the typical duty cycle of an off-road buggy when used for corporate entertainment events. This will include a spreadsheet showing calculations related to performance with respect to acceleration, speed, gradient, rolling resistance and aerodynamics. The findings indicate the off-road buggies are suitable as an exciting pursuit to be included in the recreational and corporate entertainment sector.
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[bookmark: _Toc499072357]1. Introduction

This report explains the typical duty cycle of off-road buggies when used for corporate entertainment events. The engineering director of the company producing these vehicles has requested this report. The corporate entertainment sector provides events for larger companies for such purposes as workforce bonding, training events etc. This report includes a description of the buggy selected and the selection criteria. These criteria include the buggy speed, acceleration and ability to climb and descend gradients. This will be illustrated by use of an Excel spreadsheet and be concluded with a summary of findings. In addition, the planning for development of road course will be included. As well as an analysis of the duty cycle of the buggy. The duty cycle of the buggy over one lap of the track, which includes straights, bends, ascents and descends will show in the Excel spreadsheet.
As off-road race vehicles, buggies are required to traverse rough terrain while maintaining speed for an extended period of time. As in any racing competition, weight is also an important factor. Weight must be at a minimum so that the inertia of the car is small. Fewer inertia results in less force needing to be applied to the car during dynamic loads, which in turn means less stress on components. Reduction in weight generally produces a higher performance vehicle all-round. To continue, if we look at turning, the ability to sustain lateral acceleration is enabled by the lateral characteristics of the tyres. Thus, these loads are also limited to the traction of the tyres. Once again, in the off-road case, the tyre-soil interaction is much more difficult to understand. The variation in the surface can cause a wide range of tyre performance. (Owen, 2006)
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[bookmark: _Toc499072359]2.1 Duty cycle Analysis and buggy Specification 
The buggy decided on for use on the terrain track, is the Vigilante corporate buggy. This buggy is of a standard manufacture build but capable of modification with the latest technology by using various components. This buggy can be fitted with 1200cc up to a 2000cc range of diesel engine, whereas these engines are not too expensive to replace if the engine breaks.[image: https://screenshots.firefoxusercontent.com/images/2d79ba5f-f812-4799-b361-76521fbae607.png]


For insurance purpose, the buggy fitted with a 1200cc engine, which produces 80/90 bhp, is limited to 45 mph. To protect the driver, this buggy is made from 42 mm diameter and 4mm thick tube similar to the Nascar type roll cage that has proved its worth on some of our track days. On these occasions, it was put through constant abuse when jumping obstacles on a purpose-built track. The buggy has fully independent suspension with FOX nitrogen damped shocks on the rear.( Vigilante, 2017)



[bookmark: _Toc499072404]Figure 1 show specification of the buggy


[image: Vigilante Off Road - Corporate USE]







[bookmark: _Toc499072405]Figure 2 show the buggy for terrain track

[bookmark: _Toc499072360]2.2 Road track developed
Figure (3) illustrates the off-course track for the buggies. This off-course track was developed with various terrain and uphill climb and downhill descent of 20 metres to investigate the realistic duty cycle for the buggy. Under this assumption, a manoeuvre that involves linear motion or cornering at constant speed defines the limits of the steady-state performance of the vehicle. To simplify calculations, no transient effects due to the accelerations have been taken into account.Wet Mud
Concrete road
Unpaved road 
Dry mud
Field
[image: C:\Users\Hayden\Desktop\track.jpg]


As current circuit design practice, it attempts to monitor the duty cycle of off-road vehicle motion and speed with a combination of gravel traps and barriers to the motion. Poor gravel trap deceleration rates, coupled with a wide variation in vehicle attitude during such excursions, produces an unsatisfactory and unacceptable vehicle response.  Walls and Barriers, while more effective at creating high deceleration rates, can also produce an unpredictable response. (Metz, 2000)[bookmark: _Toc499072406]Figure 3 Show developed track for buggy

The main disadvantage of the off-course track is that it is not capable of simulating phenomena such as “turn-in” behaviour or other transient reactions, like kerb riding or the polar inertia associated effects. These methods assume that the vehicle can use the tyre maximum capacity in each moment, and they are not able to evaluate vehicle frequency-dependent responses. (Varela, 2017)



[bookmark: _Toc499072361]3. Calculation
This part of the report will explain how to calculate the duty cycle, to enhance the calculation of duty cycle for the buggy. It is necessary to obtain the buggy dynamic reading on an off-course track to create the spreadsheet in Microsoft Excel. This spreadsheet includes off-course track data for the buggy speed, time, gradient resistance, rolling resistance, aerodynamic resistance, total resistive force, average power and maximum power calculation requirements from the buggy. Buggy dimensions can be seen in figure (4). These dimensions will be used in the calculation to solve the equations for the Coefficient of Drag and Force to be achieved. All these parameters are calculated by using the equations below:[image: https://screenshots.firefoxusercontent.com/images/aa859396-1850-428d-beaa-3f220ec38499.png]

[bookmark: _Toc499072407]Figure 4 Show the dimension of buggy


[bookmark: _Toc499072362]3.1 Time 


[bookmark: _Toc499072363]3.2 Speed
Speed is the rate at which distance is covered with respect to time.  Speed can be specified by its size alone. Th equation can be rearranged to find the speed of the vehicle. (Bonnick,2008)


[bookmark: _Toc499072364]3.3 Acceleration 
Acceleration occurs whenever the velocity of object changes. When the velocity of an object
decreases it is said to have decelerated. (Bonnick,2008)
Where:
Final velocity= v                   Initial velocity =u                                Time =t (120 sec)

[bookmark: _Toc499072365]3.4 Force
Force is an effect that changes or tends to change, the state of rest or uniform motion of an object (Bonnick,2008). i.e Force is required to move a stationary object or increase the speed of moving object. Total buggy mass 500kg 
Two peoples average mass 130Kg = total mass 630 Kg 


                                                       



[bookmark: _Toc499072366]3.5 Tractive Effort 
Tractive effort is the force that is required to propel the vehicle against all resistance to motion. (Bonnick,2008). Gradient resistance starts at 23 sec and Aerodynamic drag start at 1sec.



                                                



[bookmark: _Toc499072367]3.6 Power 
The rate of doing work is described as power as shown by the following formula.

[bookmark: _Toc499072368]3.7 Gradient resistance
When a vehicle is climbing a slope (gradient), the extra tractive effort is needed to overcome the effect of gravity. (Bonnick,2008)



Figure (5) show them how to calculate Gradient resistance.[image: ]









[bookmark: _Toc499072408]Figure 5 show the illustrate the Gradient resistance

[bookmark: _Toc499072369]3.8 Rolling Resistance 
The rolling resistance of a tyre on a hard surface is primarily caused by hysteresis in the tyre materials.  (Ehsani, 2010)



[bookmark: _Toc499072370]3.9 Rolling Resistance Coefficient values 
Rolling resistance values are obtained from the tutor handout as it can see in the table (), which will be used in the calculation to solve the buggy duty cycle.
[bookmark: _Toc498812385]Table 1 shows the rolling resistance Coefficient values
	Conditions
	Rolling Resistance Coefficient

	Car tyres on a concrete or asphalt road
	0.013

	Car tyres on a rolled gravel road
	0.02

	Tar macadam road
	0.025

	Unpaved road
	0.05

	Field
	0.1-0.35

	Truck tyre on a concrete or asphalt road 
	0.006-0.01

	Wheel on iron rail
	0.001-0.002






[bookmark: _Toc499072371]3.10 Coefficient of Drag
Coefficient of drag unit has been converted into metre instead of the millimetre


[bookmark: _Toc499072372]3.11 Aerodynamic Drag 
 A vehicle travelling in air encounters a force resistance to its motion. This force is referred to as aerodynamic drag and is dependent on the shape of the vehicle and the speed.

  
[bookmark: _Toc441440686][bookmark: _Toc499072373]3.14 Radius of wheel
Buggy tyre rolling circumference was measured at 1.884 metres, which presents the full distance the mark on the tyre travelled in one full revolution of the tyre. The formula to find the radius of the rolling wheel is:- 
C=π.D (1.884 =3.14 X D)


Rearrange it to make D subject


Diameter of the tyre on the rolling road = 0.60m





[bookmark: _Toc499072374]3.15   Coefficient of Drag
To find the coefficient of drag  it is necessary to rearrange the force drag equation (Bonnick, 2008).
Whereas, FD = Drag force,   = mass density, = Flow velocity and A= Area
 




[bookmark: _Toc499069402][bookmark: _Toc499072375]4. Results and Analysis
[bookmark: _Toc499069403][bookmark: _Toc499072376]4.1 Rolling resistance against Time
Rolling resistance was constant on field and on the dry mud until the 40 sec, soon it was on wet mud and the rolling resistance increased between the 41 sec and 72 secs, after which the rolling resistance decreased on the unpaved road until the 96 sec and the concrete road also showed less resistance.

[bookmark: _Toc499072409]Figure 6 shows the rolling resistance against time graph
[bookmark: _Toc499069404][bookmark: _Toc499072377]4.2 Gradient resistance against Time
Gradient resistance was constant on the field until the 20 sec, after which it was on dry mud and the resistance increased. The resistance then decreased then increased between the 34 sec and 37sec. Soon it was on wet mud and it has decreased before increasing again between the 60 sec and 68 sec. It varies on the unpaved road and the concrete road 

[bookmark: _Toc499072410]Figure 7 shows the gradient  resistance against time graph

[bookmark: _Toc499069405][bookmark: _Toc499072378]4.3 Aerodynamic drag against Time
The aerodynamic drag force constantly increases from the field between the 2 sec and 16 sec. Then it moved to dry and wet mud and it started to drop between the 26 sec and the 74 sec. It progressed to the unpaved road when it increased again between the 76 sec and 100 sec. It then dropped on the concrete road.

[bookmark: _Toc499072411]Figure 8 shows the  aerodynamic drag against time graph
[bookmark: _Toc499069406]
[bookmark: _Toc499072379]4.4 Acceleration resistance against Time
Acceleration resistance was constant between the 2 sec and the 10 sec. Then it started to decrease and increase on dry then wet mud. Acceleration quite drops at 31 sec and increases on the 38 sec when it was on dry mud. It then constantly increased and decreased on each terrain.
[bookmark: _Toc499072412]Figure 9 shows the acceleration  resistance against time graph


[bookmark: _Toc499069407][bookmark: _Toc499072380]4.5 Total resistance against Time
Total resistance decrease between the 36 sec and 46 secs when it's on the dry and the beginning of the wet mud. It then increased and then started to decrease at between the 101 sec and the 121 sec.

[bookmark: _Toc499072413]Figure 10 shows the  total resistance against time graph
[bookmark: _Toc499069408]
[bookmark: _Toc499072381]4.6 Velocity against Time 
Velocity increased between the 12 sec and 20 secs when it was on the field. It has decreased on dry and wet mud between 24 sec and 68 sec and then increased between the 76 sec and 88 sec when it was on an unpaved road. It then started decreasing on the concrete road.

[bookmark: _Toc499072414]Figure 11 shows the  velocity  against time graph
[bookmark: _Toc499069409][bookmark: _Toc499072382]4.7 Power against Time 
Power decreased between 34 secs and 36 secs when it was on the dry mud. It then increased between 84 secs and 86 secs and decreased between 101 secs and 102 secs when it was on the unpaved road.

[bookmark: _Toc499072415]Figure 12 shows the power  against time graph
[bookmark: _Toc499069410]
[bookmark: _Toc499072383]4.8 Power and Average power against Time 
Power increased and decreased when it was on different terrains, but average power was constant. 

[bookmark: _Toc499072416]Figure 13 shows the  power and average power against time graph
[bookmark: _Toc499069411][bookmark: _Toc499072384]4.9 Forces against Time 
Forces increased and decreased on the different track surfaces, but the total resistance decreased between 34 secs and 43 secs when it was on the dry and wet mud. It then increased between 63 secs and 67 secs when it was on an unpaved road.

[bookmark: _Toc499072417][bookmark: _GoBack]Figure 14 shows the forces  against time graph
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Grad  Resistance Vs Time
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Areo drag Vs Time
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Accel Resistance Vs Time
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Accel Resistance  (N)




Total Resistance Vs Time 

Total Resistance  (N)	618.03000000000009	1182.4529447090995	1185.9105788363981	1191.6733023818958	1199.7411153455923	1210.1140177274879	1222.7920095275831	1237.7750907458765	1255.0632613823691	1274.6565214370617	1296.5548709099512	1910.5372381103318	1970.4695629835057	1440.6229595473915	877.35255954739205	280.65836298350666	249.53965583781849	1407.1991629835065	249.53965583781849	220.72603811033161	783.99643811033093	1672.9868732333864	-356.08676222158817	1259.3716894381814	1270.9380968648766	2590.6904404050279	2513.3584367990652	756.20511125129212	1834.6745209097039	2040.7331462871484	115.12780890619229	3179.3229869951188	1255.0632613823691	1274.6565214370617	1003.6823599962315	-3431.99121867242	1784.128401379814	-1136.8176005853688	599.22500607505788	-74.437947618277917	-1372.2213939249418	736.12400607505742	-32.088574100138089	-285.23860550336542	-2551.6743304328984	2493.4352139594544	2791.206039886848	1071.4286774502607	-763.3849200829352	516.71941767535213	-67.48422070891877	283.29843741225233	2053.6548965869747	1964.7411552324402	3304.1729462871481	1093.0388907458764	2509.5708398868478	-587.25020080074114	2479.6046774502606	3645.0438613823694	789.79347745026053	5753.3969635811818	2767.8670095275829	6449.7025854596677	820.92579919925879	4852.0447031699405	3605.5965508280992	4126.1818362557169	2479.6046774502606	2486.2318095275828	2493.4352139594544	2501.2148907458768	2294.988546287148	987.53987090995133	1601.5222381103317	1067.0654558378183	2081.483252648387	-946.73696222158878	1348.7006558378189	1694.8783595473917	2070.1578171617284	360.46522092976164	-558.20324045260895	1167.3368455294776	304.27866636116011	2576.3694749615852	-125.8650406381297	661.98181716172803	78.411630911836255	1486.5876309118366	-919.07588920319915	489.1001107968001	-611.00110177732188	785.43025583781855	207.46491079680044	-611.00110177732188	1058.2634881829467	1486.5876309118366	-919.07588920319915	217.16691079680004	-2626.8325476182777	1034.4114377784115	-692.56932909004809	-1306.2635601131519	392.47986138236951	-179.72276011315222	1753.4691869951187	-534.70243147759675	379.08520890619263	873.61783625571672	1436.8882362557172	1436.8882362557172	641.84380952758318	656.82689074587643	93.556490745876488	-2290.1206979235753	1253.7263209097039	-759.12878604054538	-1999.4010005853688	591.98263625571713	1436.8882362557172	Time (s)


Total resistance  (N)




Velocity Vs Time

0.00	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	0.89407999999999999	1.78816	2.6822400000000002	3.5763199999999999	4.4703999999999997	5.3644800000000004	6.2585600000000001	7.1526399999999999	8.0467200000000005	8.9407999999999994	10.728960000000001	12.51712	13.411199999999999	13.411199999999999	12.51712	11.62304	12.51712	11.62304	10.728960000000001	10.728960000000001	12.070079999999999	10.28192	8.9407999999999994	7.1526399999999999	7.5996800000000002	8.0467200000000005	6.7055999999999996	7.1526399999999999	8.0467200000000005	5.3644800000000004	6.2585600000000001	7.1526399999999999	8.0467200000000005	8.49376	7.1526399999999999	5.3644800000000004	5.8115199999999998	8.0467200000000005	8.9407999999999994	8.0467200000000005	8.0467200000000005	7.1526399999999999	6.2585600000000001	5.3644800000000004	5.8115199999999998	6.7055999999999996	4.91744	4.4703999999999997	5.3644800000000004	6.2585600000000001	7.1526399999999999	8.0467200000000005	7.5996800000000002	8.0467200000000005	6.2585600000000001	6.7055999999999996	4.4703999999999997	4.91744	7.1526399999999999	4.91744	4.4703999999999997	5.3644800000000004	4.4703999999999997	4.4703999999999997	4.0233600000000003	3.5763199999999999	4.4703999999999997	4.91744	5.3644800000000004	5.8115199999999998	6.2585600000000001	8.0467200000000005	8.9407999999999994	10.728960000000001	11.62304	12.51712	10.28192	11.62304	13.411199999999999	15.6464	15.19936	13.411199999999999	14.30528	13.85824	15.6464	15.6464	15.6464	13.411199999999999	13.411199999999999	11.176	11.176	11.176	11.62304	11.176	11.176	13.411199999999999	13.411199999999999	11.176	11.176	8.9407999999999994	10.28192	8.9407999999999994	6.7055999999999996	7.1526399999999999	6.7055999999999996	6.2585600000000001	6.7055999999999996	5.3644800000000004	4.4703999999999997	4.4703999999999997	4.4703999999999997	5.3644800000000004	6.2585600000000001	6.2585600000000001	6.7055999999999996	7.1526399999999999	5.8115199999999998	5.8115199999999998	4.4703999999999997	4.4703999999999997	Time (s)


Velocity (m/s)



Power Vs Time

Power (Kw)	0	1.0572075288055116	2.1205978606520937	3.1963537985808168	4.2906581456327482	5.4096937048489613	6.5596432792705288	7.7466896719385128	8.9770156858939885	10.256804124178034	11.592237789831692	20.49807760619623	24.664603976212099	19.320482635081976	11.766350646601982	3.5130344084681111	2.9004094013891977	17.614080786964109	2.9004094013891977	2.3681608338442239	8.4114664246282178	20.193085398876832	-3.6612556022213916	11.259790400928892	9.0905626691595902	19.688418326137281	20.224291600559777	5.0708089940066641	13.122766365239585	16.421208222891725	0.61760082832109053	19.897983673488174	8.9770156858939885	10.256804124178034	8.5250370820415924	-24.547797670325096	9.5709211266339871	-6.6066382221538822	4.82179584088429	-0.6655348020654992	-11.041881334923708	5.9233837621642857	-0.2295180186516117	-1.7851829268591428	-13.688405912120675	14.490648614629649	18.716711221065246	5.2686862356410105	-3.4126359467387535	2.7719309817310731	-0.42235404436001067	2.0263317353723722	16.525185929464342	14.931404062596872	26.587754530347723	6.8408494800665123	16.828178223945244	-2.6252432976596327	12.193307225081009	26.07168652467799	3.8837620377530091	25.719985785993316	14.848167215270529	28.832750438038897	3.6698666927403663	19.521522576945813	12.894767056657548	18.445683280797557	12.193307225081009	13.337340817574528	14.490648614629649	15.654003466626515	18.46713023517972	8.8293964778316933	17.182668031796226	12.402544475821195	26.054175651390178	-9.7342737066053981	15.676001670829203	22.73035265556198	32.390517270439268	5.4788406603909827	-7.4861752983580292	16.699080429615925	4.216766785312883	40.310907353038942	-1.9693347718404326	10.357632304039262	1.0515940644848183	19.936924035684825	-10.271592137734952	5.4661828382650386	-6.82854831346335	9.1290872808131986	2.318627843065042	-6.82854831346335	14.192583292719135	19.936924035684825	-10.271592137734952	2.4270573950650371	-23.485984441745494	10.635735650322603	-6.1921238575283013	-8.7592809286947499	2.8072671557179913	-1.2051489402147533	10.97419211496017	-3.5855006245161727	2.0335950214730922	3.905421175197556	6.4234651713575577	6.4234651713575577	3.4431582793345297	4.1107905053465128	0.58552891072251279	-15.356633351996326	8.9674530319915853	-4.4116921226503498	-11.619558902921883	2.6463991771175577	6.4234651713575577	Time (s)


Power (Kw)




Power Vs Average Power Vs Time

AVE Power (Kw)	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	7.3626035623356669	Power (Kw)	0	1.0572075288055116	2.1205978606520937	3.1963537985808168	4.2906581456327482	5.4096937048489613	6.5596432792705288	7.7466896719385128	8.9770156858939885	10.256804124178034	11.592237789831692	20.49807760619623	24.664603976212099	19.320482635081976	11.766350646601982	3.5130344084681111	2.9004094013891977	17.614080786964109	2.9004094013891977	2.3681608338442239	8.4114664246282178	20.193085398876832	-3.6612556022213916	11.259790400928892	9.0905626691595902	19.688418326137281	20.224291600559777	5.0708089940066641	13.122766365239585	16.421208222891725	0.61760082832109053	19.897983673488174	8.9770156858939885	10.256804124178034	8.5250370820415924	-24.547797670325096	9.5709211266339871	-6.6066382221538822	4.82179584088429	-0.6655348020654992	-11.041881334923708	5.9233837621642857	-0.2295180186516117	-1.7851829268591428	-13.688405912120675	14.490648614629649	18.716711221065246	5.2686862356410105	-3.4126359467387535	2.7719309817310731	-0.42235404436001067	2.0263317353723722	16.525185929464342	14.931404062596872	26.587754530347723	6.8408494800665123	16.828178223945244	-2.6252432976596327	12.193307225081009	26.07168652467799	3.8837620377530091	25.719985785993316	14.848167215270529	28.832750438038897	3.6698666927403663	19.521522576945813	12.894767056657548	18.445683280797557	12.193307225081009	13.337340817574528	14.490648614629649	15.654003466626515	18.46713023517972	8.8293964778316933	17.182668031796226	12.402544475821195	26.054175651390178	-9.7342737066053981	15.676001670829203	22.73035265556198	32.390517270439268	5.4788406603909827	-7.4861752983580292	16.699080429615925	4.216766785312883	40.310907353038942	-1.9693347718404326	10.357632304039262	1.0515940644848183	19.936924035684825	-10.271592137734952	5.4661828382650386	-6.82854831346335	9.1290872808131986	2.318627843065042	-6.82854831346335	14.192583292719135	19.936924035684825	-10.271592137734952	2.4270573950650371	-23.485984441745494	10.635735650322603	-6.1921238575283013	-8.7592809286947499	2.8072671557179913	-1.2051489402147533	10.97419211496017	-3.5855006245161727	2.0335950214730922	3.905421175197556	6.4234651713575577	6.4234651713575577	3.4431582793345297	4.1107905053465128	0.58552891072251279	-15.356633351996326	8.9674530319915853	-4.4116921226503498	-11.619558902921883	2.6463991771175577	6.4234651713575577	Time (s)


Power (Kw) and Average Power (Kw)




Forces Vs Time

Rolling Resistance (N)	Time   (S)	0.00	1.00	2.00	3.00	4.00	5.00	6.00	7.00	8.00	9.00	10.00	11.00	12.00	13.00	14.00	15.00	16.00	17.00	18.00	19.00	20.00	21.00	22.00	23.00	24.00	25.00	26.00	27.00	28.00	29.00	30.00	31.00	32.00	33.00	34.00	35.00	36.00	37.00	38.00	39.00	40.00	41.00	42.00	43.00	44.00	45.00	46.00	47.00	48.00	49.00	50.00	51.00	52.00	53.00	54.00	55.00	56.00	57.00	58.00	59.00	60.00	61.00	62.00	63.00	64.00	65.00	66.00	67.00	68.00	69.00	70.00	71.00	72.00	73.00	74.00	75.00	76.00	77.00	78.00	79.00	80.00	81.00	82.00	83.00	84.00	85.00	86.00	87.00	88.00	89.00	90.00	91.00	92.00	93.00	94.00	95.00	96.00	97.00	98.00	99.00	100.00	101.00	102.00	103.00	104.00	105.00	106.00	107.00	108.00	109.00	110.00	111.00	112.00	113.00	114.00	115.00	116.00	117.00	118.00	119.00	120.00	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	Grad  Resistance  (N)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1370.9928185282292	1705.6860354825069	1607.7538851725874	1520.3371153620037	918.25007136444447	861.24645952733442	766.07662485008677	1145.4173993786094	1941.5478962492421	0	0	0	-3278.8784800547896	2251.147591852231	-2085.1778145448234	-1520.3371153620037	-1370.9928185282292	-1520.3371153620037	-1520.3371153620037	-1705.6860354825069	-1941.5478962492421	-4193.0005399604815	0	0	0	-2673.6683378104231	-2251.147591852231	-2850.3343114547952	-2516.8398239701169	-766.07662485008677	0	766.07662485008677	0	0	-1370.9928185282292	0	0	0	3843.1135458536942	0	4821.0543677321793	-1370.9928185282292	2947.2358728106751	1705.6860354825069	1370.9928185282292	0	0	0	0	766.07662485008677	0	0	0	983.29908966488063	0	0	0	0	0	0	0	0	787.84685779985773	-787.84685779985773	0	918.25007136444447	918.25007136444447	0	0	-1100.101212574122	0	0	-1100.101212574122	-918.25007136444447	918.25007136444447	0	0	-1370.9928185282292	0	0	0	0	0	1941.5478962492421	-918.25007136444447	1145.4173993786094	1370.9928185282292	1370.9928185282292	1370.9928185282292	0	0	0	-2673.6683378104231	861.24645952733442	0	-2085.1778145448234	1370.9928185282292	1370.9928185282292	Areo drag   (N)	0	1.15254470909952	4.61017883639808	10.372902381895681	18.44071534559232	28.813617727487994	41.491609527582725	56.47469074587648	73.76286138236928	93.35612143706112	115.25447090995198	165.9664381103309	225.89876298350592	259.32255954739196	259.32255954739196	225.89876298350592	194.78005583781885	225.89876298350592	194.78005583781885	165.9664381103309	165.9664381103309	210.05127323338746	152.4240377784115	115.25447090995198	73.76286138236928	83.271355232440314	93.35612143706112	64.83063988684799	73.76286138236928	93.35612143706112	41.491609527582725	56.47469074587648	73.76286138236928	93.35612143706112	104.01715999623168	73.76286138236928	41.491609527582725	48.695013959454712	93.35612143706112	115.25447090995198	93.35612143706112	93.35612143706112	73.76286138236928	56.47469074587648	41.491609527582725	48.695013959454712	64.83063988684799	34.86447745026048	28.813617727487994	41.491609527582725	56.47469074587648	73.76286138236928	93.35612143706112	83.271355232440314	93.35612143706112	56.47469074587648	64.83063988684799	28.813617727487994	34.86447745026048	73.76286138236928	34.86447745026048	28.813617727487994	41.491609527582725	28.813617727487994	28.813617727487994	23.33903035926528	18.44071534559232	28.813617727487994	34.86447745026048	41.491609527582725	48.695013959454712	56.47469074587648	93.35612143706112	115.25447090995198	165.9664381103309	194.78005583781885	225.89876298350592	152.4240377784115	194.78005583781885	259.32255954739196	352.96681716172799	333.08542092976126	259.32255954739196	295.05144552947712	276.89886636115972	352.96681716172799	352.96681716172799	352.96681716172799	259.32255954739196	259.32255954739196	180.08511079680002	180.08511079680002	180.08511079680002	194.78005583781885	180.08511079680002	180.08511079680002	259.32255954739196	259.32255954739196	180.08511079680002	180.08511079680002	115.25447090995198	152.4240377784115	115.25447090995198	64.83063988684799	73.76286138236928	64.83063988684799	56.47469074587648	64.83063988684799	41.491609527582725	28.813617727487994	28.813617727487994	28.813617727487994	41.491609527582725	56.47469074587648	56.47469074587648	64.83063988684799	73.76286138236928	48.695013959454712	48.695013959454712	28.813617727487994	28.813617727487994	Accel Resistance (N)	0	563.2704	563.2704	563.27040000000011	563.27039999999988	563.27039999999988	563.27040000000045	563.27039999999988	563.27039999999988	563.27040000000045	563.27039999999931	1126.5408000000009	1126.5407999999998	563.27039999999931	0	-563.27039999999931	-563.27040000000045	563.27040000000045	-563.27040000000045	-563.27039999999931	0	844.90559999999891	-1126.5407999999998	-844.90560000000005	-1126.5407999999998	281.63520000000022	281.63520000000022	-844.90560000000062	281.63520000000022	563.27040000000045	-1689.8112000000001	563.27039999999988	563.27039999999988	563.27040000000045	281.63519999999966	-844.90560000000005	-1126.5407999999998	281.63519999999966	1408.1760000000004	563.27039999999931	-563.27039999999931	0	-563.27040000000045	-563.27039999999988	-563.27039999999988	281.63519999999966	563.27039999999988	-1126.5407999999998	-281.63520000000022	563.27040000000045	563.27039999999988	563.27039999999988	563.27040000000045	-281.63520000000022	281.63520000000022	-1126.5408000000002	281.63519999999966	-1408.1759999999999	281.63520000000022	1408.1759999999999	-1408.1759999999999	-281.63520000000022	563.27040000000045	-563.27040000000045	0	-281.63519999999966	-281.63520000000022	563.27039999999988	281.63520000000022	281.63520000000022	281.63519999999966	281.63520000000022	1126.5408000000002	563.27039999999931	1126.5408000000009	563.27039999999931	563.27040000000045	-1408.1760000000004	844.90560000000005	1126.5407999999998	1408.1760000000004	-281.63519999999966	-1126.5408000000009	563.27040000000045	-281.63519999999966	1126.5407999999998	0	0	-1408.1760000000004	0	-1408.1759999999992	0	0	281.63519999999966	-281.63519999999966	0	1408.1759999999992	0	-1408.1759999999992	0	-1408.1760000000004	844.90560000000005	-844.90560000000005	-1408.1759999999999	281.63520000000022	-281.63520000000022	-281.63519999999966	281.63519999999966	-844.90559999999948	-563.27040000000045	0	0	563.27040000000045	563.27039999999988	0	281.63519999999966	281.63520000000022	-844.90560000000005	0	-844.90560000000005	0	Total Resistance  (N)	618.03000000000009	1182.4529447090995	1185.9105788363981	1191.6733023818958	1199.7411153455923	1210.1140177274879	1222.7920095275831	1237.7750907458765	1255.0632613823691	1274.6565214370617	1296.5548709099512	1910.5372381103318	1970.4695629835057	1440.6229595473915	877.35255954739205	280.65836298350666	249.53965583781849	1407.1991629835065	249.53965583781849	220.72603811033161	783.99643811033093	1672.9868732333864	-356.08676222158817	1259.3716894381814	1270.9380968648766	2590.6904404050279	2513.3584367990652	756.20511125129212	1834.6745209097039	2040.7331462871484	115.12780890619229	3179.3229869951188	1255.0632613823691	1274.6565214370617	1003.6823599962315	-3431.99121867242	1784.128401379814	-1136.8176005853688	599.22500607505788	-74.437947618277917	-1372.2213939249418	736.12400607505742	-32.088574100138089	-285.23860550336542	-2551.6743304328984	2493.4352139594544	2791.206039886848	1071.4286774502607	-763.3849200829352	516.71941767535213	-67.48422070891877	283.29843741225233	2053.6548965869747	1964.7411552324402	3304.1729462871481	1093.0388907458764	2509.5708398868478	-587.25020080074114	2479.6046774502606	3645.0438613823694	789.79347745026053	5753.3969635811818	2767.8670095275829	6449.7025854596677	820.92579919925879	4852.0447031699405	3605.5965508280992	4126.1818362557169	2479.6046774502606	2486.2318095275828	2493.4352139594544	2501.2148907458768	2294.988546287148	987.53987090995133	1601.5222381103317	1067.0654558378183	2081.483252648387	-946.73696222158878	1348.7006558378189	1694.8783595473917	2070.1578171617284	360.46522092976164	-558.20324045260895	1167.3368455294776	304.27866636116011	2576.3694749615852	-125.8650406381297	661.98181716172803	78.411630911836255	1486.5876309118366	-919.07588920319915	489.1001107968001	-611.00110177732188	785.43025583781855	207.46491079680044	-611.00110177732188	1058.2634881829467	1486.5876309118366	-919.07588920319915	217.16691079680004	-2626.8325476182777	1034.4114377784115	-692.56932909004809	-1306.2635601131519	392.47986138236951	-179.72276011315222	1753.4691869951187	-534.70243147759675	379.08520890619263	873.61783625571672	1436.8882362557172	1436.8882362557172	641.84380952758318	656.82689074587643	93.556490745876488	-2290.1206979235753	1253.7263209097039	-759.12878604054538	-1999.4010005853688	591.98263625571713	1436.8882362557172	Time (s)


Forces (N)




Forces Vs Time

Rolling Resistance (N)	Time   (S)	0.00	1.00	2.00	3.00	4.00	5.00	6.00	7.00	8.00	9.00	10.00	11.00	12.00	13.00	14.00	15.00	16.00	17.00	18.00	19.00	20.00	21.00	22.00	23.00	24.00	25.00	26.00	27.00	28.00	29.00	30.00	31.00	32.00	33.00	34.00	35.00	36.00	37.00	38.00	39.00	40.00	41.00	42.00	43.00	44.00	45.00	46.00	47.00	48.00	49.00	50.00	51.00	52.00	53.00	54.00	55.00	56.00	57.00	58.00	59.00	60.00	61.00	62.00	63.00	64.00	65.00	66.00	67.00	68.00	69.00	70.00	71.00	72.00	73.00	74.00	75.00	76.00	77.00	78.00	79.00	80.00	81.00	82.00	83.00	84.00	85.00	86.00	87.00	88.00	89.00	90.00	91.00	92.00	93.00	94.00	95.00	96.00	97.00	98.00	99.00	100.00	101.00	102.00	103.00	104.00	105.00	106.00	107.00	108.00	109.00	110.00	111.00	112.00	113.00	114.00	115.00	116.00	117.00	118.00	119.00	120.00	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	618.03000000000009	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	2163.105	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	309.01500000000004	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	37.081800000000001	Grad  Resistance  (N)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1370.9928185282292	1705.6860354825069	1607.7538851725874	1520.3371153620037	918.25007136444447	861.24645952733442	766.07662485008677	1145.4173993786094	1941.5478962492421	0	0	0	-3278.8784800547896	2251.147591852231	-2085.1778145448234	-1520.3371153620037	-1370.9928185282292	-1520.3371153620037	-1520.3371153620037	-1705.6860354825069	-1941.5478962492421	-4193.0005399604815	0	0	0	-2673.6683378104231	-2251.147591852231	-2850.3343114547952	-2516.8398239701169	-766.07662485008677	0	766.07662485008677	0	0	-1370.9928185282292	0	0	0	3843.1135458536942	0	4821.0543677321793	-1370.9928185282292	2947.2358728106751	1705.6860354825069	1370.9928185282292	0	0	0	0	766.07662485008677	0	0	0	983.29908966488063	0	0	0	0	0	0	0	0	787.84685779985773	-787.84685779985773	0	918.25007136444447	918.25007136444447	0	0	-1100.101212574122	0	0	-1100.101212574122	-918.25007136444447	918.25007136444447	0	0	-1370.9928185282292	0	0	0	0	0	1941.5478962492421	-918.25007136444447	1145.4173993786094	1370.9928185282292	1370.9928185282292	1370.9928185282292	0	0	0	-2673.6683378104231	861.24645952733442	0	-2085.1778145448234	1370.9928185282292	1370.9928185282292	Areo drag   (N)	0	1.15254470909952	4.61017883639808	10.372902381895681	18.44071534559232	28.813617727487994	41.491609527582725	56.47469074587648	73.76286138236928	93.35612143706112	115.25447090995198	165.9664381103309	225.89876298350592	259.32255954739196	259.32255954739196	225.89876298350592	194.78005583781885	225.89876298350592	194.78005583781885	165.9664381103309	165.9664381103309	210.05127323338746	152.4240377784115	115.25447090995198	73.76286138236928	83.271355232440314	93.35612143706112	64.83063988684799	73.76286138236928	93.35612143706112	41.491609527582725	56.47469074587648	73.76286138236928	93.35612143706112	104.01715999623168	73.76286138236928	41.491609527582725	48.695013959454712	93.35612143706112	115.25447090995198	93.35612143706112	93.35612143706112	73.76286138236928	56.47469074587648	41.491609527582725	48.695013959454712	64.83063988684799	34.86447745026048	28.813617727487994	41.491609527582725	56.47469074587648	73.76286138236928	93.35612143706112	83.271355232440314	93.35612143706112	56.47469074587648	64.83063988684799	28.813617727487994	34.86447745026048	73.76286138236928	34.86447745026048	28.813617727487994	41.491609527582725	28.813617727487994	28.813617727487994	23.33903035926528	18.44071534559232	28.813617727487994	34.86447745026048	41.491609527582725	48.695013959454712	56.47469074587648	93.35612143706112	115.25447090995198	165.9664381103309	194.78005583781885	225.89876298350592	152.4240377784115	194.78005583781885	259.32255954739196	352.96681716172799	333.08542092976126	259.32255954739196	295.05144552947712	276.89886636115972	352.96681716172799	352.96681716172799	352.96681716172799	259.32255954739196	259.32255954739196	180.08511079680002	180.08511079680002	180.08511079680002	194.78005583781885	180.08511079680002	180.08511079680002	259.32255954739196	259.32255954739196	180.08511079680002	180.08511079680002	115.25447090995198	152.4240377784115	115.25447090995198	64.83063988684799	73.76286138236928	64.83063988684799	56.47469074587648	64.83063988684799	41.491609527582725	28.813617727487994	28.813617727487994	28.813617727487994	41.491609527582725	56.47469074587648	56.47469074587648	64.83063988684799	73.76286138236928	48.695013959454712	48.695013959454712	28.813617727487994	28.813617727487994	Accel Resistance (N)	0	563.2704	563.2704	563.27040000000011	563.27039999999988	563.27039999999988	563.27040000000045	563.27039999999988	563.27039999999988	563.27040000000045	563.27039999999931	1126.5408000000009	1126.5407999999998	563.27039999999931	0	-563.27039999999931	-563.27040000000045	563.27040000000045	-563.27040000000045	-563.27039999999931	0	844.90559999999891	-1126.5407999999998	-844.90560000000005	-1126.5407999999998	281.63520000000022	281.63520000000022	-844.90560000000062	281.63520000000022	563.27040000000045	-1689.8112000000001	563.27039999999988	563.27039999999988	563.27040000000045	281.63519999999966	-844.90560000000005	-1126.5407999999998	281.63519999999966	1408.1760000000004	563.27039999999931	-563.27039999999931	0	-563.27040000000045	-563.27039999999988	-563.27039999999988	281.63519999999966	563.27039999999988	-1126.5407999999998	-281.63520000000022	563.27040000000045	563.27039999999988	563.27039999999988	563.27040000000045	-281.63520000000022	281.63520000000022	-1126.5408000000002	281.63519999999966	-1408.1759999999999	281.63520000000022	1408.1759999999999	-1408.1759999999999	-281.63520000000022	563.27040000000045	-563.27040000000045	0	-281.63519999999966	-281.63520000000022	563.27039999999988	281.63520000000022	281.63520000000022	281.63519999999966	281.63520000000022	1126.5408000000002	563.27039999999931	1126.5408000000009	563.27039999999931	563.27040000000045	-1408.1760000000004	844.90560000000005	1126.5407999999998	1408.1760000000004	-281.63519999999966	-1126.5408000000009	563.27040000000045	-281.63519999999966	1126.5407999999998	0	0	-1408.1760000000004	0	-1408.1759999999992	0	0	281.63519999999966	-281.63519999999966	0	1408.1759999999992	0	-1408.1759999999992	0	-1408.1760000000004	844.90560000000005	-844.90560000000005	-1408.1759999999999	281.63520000000022	-281.63520000000022	-281.63519999999966	281.63519999999966	-844.90559999999948	-563.27040000000045	0	0	563.27040000000045	563.27039999999988	0	281.63519999999966	281.63520000000022	-844.90560000000005	0	-844.90560000000005	0	Total Resistance  (N)	618.03000000000009	1182.4529447090995	1185.9105788363981	1191.6733023818958	1199.7411153455923	1210.1140177274879	1222.7920095275831	1237.7750907458765	1255.0632613823691	1274.6565214370617	1296.5548709099512	1910.5372381103318	1970.4695629835057	1440.6229595473915	877.35255954739205	280.65836298350666	249.53965583781849	1407.1991629835065	249.53965583781849	220.72603811033161	783.99643811033093	1672.9868732333864	-356.08676222158817	1259.3716894381814	1270.9380968648766	2590.6904404050279	2513.3584367990652	756.20511125129212	1834.6745209097039	2040.7331462871484	115.12780890619229	3179.3229869951188	1255.0632613823691	1274.6565214370617	1003.6823599962315	-3431.99121867242	1784.128401379814	-1136.8176005853688	599.22500607505788	-74.437947618277917	-1372.2213939249418	736.12400607505742	-32.088574100138089	-285.23860550336542	-2551.6743304328984	2493.4352139594544	2791.206039886848	1071.4286774502607	-763.3849200829352	516.71941767535213	-67.48422070891877	283.29843741225233	2053.6548965869747	1964.7411552324402	3304.1729462871481	1093.0388907458764	2509.5708398868478	-587.25020080074114	2479.6046774502606	3645.0438613823694	789.79347745026053	5753.3969635811818	2767.8670095275829	6449.7025854596677	820.92579919925879	4852.0447031699405	3605.5965508280992	4126.1818362557169	2479.6046774502606	2486.2318095275828	2493.4352139594544	2501.2148907458768	2294.988546287148	987.53987090995133	1601.5222381103317	1067.0654558378183	2081.483252648387	-946.73696222158878	1348.7006558378189	1694.8783595473917	2070.1578171617284	360.46522092976164	-558.20324045260895	1167.3368455294776	304.27866636116011	2576.3694749615852	-125.8650406381297	661.98181716172803	78.411630911836255	1486.5876309118366	-919.07588920319915	489.1001107968001	-611.00110177732188	785.43025583781855	207.46491079680044	-611.00110177732188	1058.2634881829467	1486.5876309118366	-919.07588920319915	217.16691079680004	-2626.8325476182777	1034.4114377784115	-692.56932909004809	-1306.2635601131519	392.47986138236951	-179.72276011315222	1753.4691869951187	-534.70243147759675	379.08520890619263	873.61783625571672	1436.8882362557172	1436.8882362557172	641.84380952758318	656.82689074587643	93.556490745876488	-2290.1206979235753	1253.7263209097039	-759.12878604054538	-1999.4010005853688	591.98263625571713	1436.8882362557172	Time (s)
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Any engine from 1200cc to 2000cc
bhp 80 to 220 bhp

Engine Petrol or Diesel
Speed can be limited from 10 to 150 mph
Exhaust Stainless steel straight fhrough (absorbative)
Petrol or Diesel
Fuel Tank capacity (6 Gallons) Aluminium Tank
Tank can be fitied front or rear (optional)
Water
Cooling Aluminium Radiator
| Aluminium Expansion Bottle
ove Rear wheels - Upgraded drive shafts
Limited slip diff optional
Transmission | 4 or 5 speed manual with Reverse
Brakes Disc Brakes all ound
Mechanical handbrake (optional)
Susponsion | Front Adjustable Mcpherson siuts - Aarm
Rear Adjustable coil overs - Trailing am
Electrics Weather proof conduited wiring loom
ATV 25xBx12 Front
Wheels & T1es| aTv 25x10x12 Rear
Mudguards__|Plastic mudguards on all 4 wheels (optional)
Controls Key start or Push bution (optional)
Front Headlights (optional
Lights Rear stop (o%nongly )
Seals Bucket seat (different colours available)
Seal Belts__[5 point quick release 3" belts

Buggy colour

Red - Blue - Black - Green - Grey - Yellow
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imensions

Length 3000mm__|ofall

Width 1700 mm__|[ofall

Height 1570 mm__|with 12" ATV tyres
Ground Clearance 250 mm (10°) [Lowest point (diff)
Suspension Travel Rear [450mm (18") [adjustable
Suspension Travel Front[150mm (6) _|adjustable

ATV 12" Wheels 640 dia tyre_|o/all

Weight (unladen)

500 kgs.

Diesel Engine
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