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[bookmark: _Toc35845622]Introduction 
The aim of this report is to explain in detail the processes involved in designing and building a lap time simulation within Microsoft Excel. In the course of this project I have created two lap simulations, with the intention on building more in the future. This report will focus on the method used in building the first simulation; analysing the results through comparison with real data and examining the simulations limitations whilst suggesting areas for future improvement. 
The equations found within this simulation have been taken from Vittore Cossalter’s ‘Motorcycle Dynamics, or were taught by Dr Williams during the BENG Motorcycle Engineering lectures. The lap simulation was built using many assumptions that provide the ideal conditions in order to produce a theoretical fastest lap time. Examples of these assumptions don’t allow for the inclusion of variations in riders race-line compared with the one mapped; or applied brake pressure, or variations in atmospheric conditions such as wind speed and direction, temperature, and air pressure & density. Further examples and their effect on the accuracy of the simulation will be discussed within this report. 
 Working with BikeDevil Racing provided an opportunity to build the simulation around one of their supersport bikes for use in BSB. They were able to provide data various circuits using their MV Agusta F3 675, as well as measurements regarding the bike’s and riders’ geometry. The first simulation was built using data from a testing session in Cartegena in 2017 covering 3422m in a time of 95.593s. This was done in order to plot the changes in altitude through the race line and calculate the various inclines throughout the track; as well as to provide a basis for comparison between the simulated data and a real-life example. 
Further work will be done with the BikeDevil team in order to produce more lap simulations that include more variables and improve accuracy. 
This report will now attempt to examine the simulation sheet by sheet. 




[bookmark: _Toc35845623]Bike Specifications & Setup  
[image: ]
[bookmark: _Toc35845624] Simulation Setup Variables
[bookmark: _Toc35845625]Rider Selection 
Originally it was intended for there to be a drop down list available within the simulation for use with multiple riders. However, after having built the simulation for the first rider, it became clear that when changing the rider, multiple other aspects of the simulation must also be altered, such as acceleration and braking zones. As such it was decided that it would be better to develop a second copy of the simulation for use with the second rider’s measurements.  
[bookmark: _Toc35845626]Tyres and Suspension 
[bookmark: _Toc35845627]Spring Stiffness
For spring stiffness, a drop down box was developed allowing for use of the multiple springs the team had to hand during our last testing session in Cartegena, more will be added for various tracks as the simulations are developed. 
[bookmark: _Toc35845628]Tyre size 
The tyre size in this sheet is taken from the gearing sheet, and the tyres used for the F3 have been input. 
[bookmark: _Toc35845629]Atmosphere and Gravity
[bookmark: _Toc35845630]Atmospheric Conditions 
The atmospheric conditions for air density, pressure & temperature were assumed figures taken from first year lectures by A. Harrison. These are an air density of 1.167 Kg/m³ at 20°c and 987mbar of pressure.
[bookmark: _Toc35845631]Coefficients
[bookmark: _Toc35845632]Drag Coefficients 
The drag coefficient is an assumed figure taken from Motorcycle Dynamics (Cossalter,2006).
[bookmark: _Toc35845633]Motorcycle Geometry
[bookmark: _Toc35845634]Wheelbase 
The wheelbase was taken as the stock figure of 1.38m from the MV Agusta F3 Chasis Workshop Manual. Although this is variable on the F3 via adjustments to the swingarm, it has been used as the general baseline for the purpose of this simulation, and alterations can be made to match bike set up. 
[bookmark: _Toc35845635]Centre of Gravity 
The centre of gravity of the motorcycle was calculated in the X axis, however, we were unable to take the measurements required to calculate the Y axis position and as such it has been assumed as an accepted figure of 0.6m from first year lectures. 
[bookmark: _Toc35845636]XCOG
In order to calculate the XCOG, weight measurements were provided by BikeDevil racing for both the front and rear loads whilst the rider was sat on the bike in a tucked position. As mentioned above the team was unable to provide measurements whilst having the bike in a raised position due to the type of scales available at the time. However, intend to update the simulation with a correct figure in future. As such the X Cog was calculated using the formula provided within lectures below:

Where Rear Load = Rl , p = Wheel base and Mt = Total Mass.		(Harrison, 2018)
To then calculate YCOG, the following equation will be used:  

										(Harrison, 2018)
Where p = Wheelbase, Rl = Rear Load, RM = Raised load rear, Mt= Total Mass,  = Angle of lifted rear, Fr = Front wheel radius and Rr = Rear wheel radius. 
[bookmark: _Toc35845637]Frontal Area 
The frontal area of the bike is needed in order to calculate the drag forces acting on the motorcycle. In order to do this images of the motorcycle and rider were uploaded into Solidworks at both partial and full lean. Unfortunately to date we have been unable to acquire a picture of the bike and rider in a full tucked position, and as such this figure has been assumed. However, once the images were imported for partial and full lean, a trace was drawn around the shape of the bike and rider and an estimation of the frontal area could be calculated. However, this only gives a rough estimation as it does not take into account the curvature of the motorcycles fairings. An example of the Solidworks product can be seen below.  [image: ]
These calculated figures were then multiplied by the drag coefficient in order to calculate the drag area.
[bookmark: _Toc35845638]Masses and Weight Distribution 
[bookmark: _Toc35845639]Fuel Mass 
The mass of fuel was calculated by multiplying the volume of fuel, by an average for the specific densities of various petrol based fuels.
[bookmark: _Toc35845640]Total Mass 
The total mass for the simulation provided was using Jamie as the main rider, and thus the sum of his weight, the fuel mass, and the bikes mass. 
[bookmark: _Toc35845641]Weight Distribtion
The weight distributions can be calculated using the following  basic percentage equations:


Where Fl= Front Load, Rl= Rear Load, Mt= Total Mass. 
[bookmark: _Toc35845642]Inertia and Reduced Mass
[bookmark: _Toc35845643]Wheel Inertias 
Unfortunately to date, it has not been possible to take the required measurements to accurately calculate the wheel inertias. As such they have been assumed using figures taken from within discussion within lectures (Williams, 2019). However, at the next available opportunity I will be measuring the wheel inertias and adjusting the simulations accordingly. The equation I will be using to do this is taken from lectures (Williams, 2019)

										(Williams, 2019) Where I = Inertia , M = Mass of object, r = Radius from centre of wheel and tyre, g = acceleration due to gravity (m/s²), t = time for object to fall (s),  x = distance of fall (m).
In order to do this, an experiment will need to be done that will having the wheel rotating freely on its spindle. Then attaching an object of specific mass via a piece of string to the outside of the tyre and placing the string over a mounted flywheel. Once this is done the object will be allowed to drop over a specified distance and the time taken for the object to fall is measured. 
[bookmark: _Toc35845644]Engine Inertias 
The engine inertias have been taken as accepted figures from ‘Motorcycle Dynamics’ (Cossalter, 2006) due to the difficulties involved in calculating them. For the engine; inertia has been assumed as 0.07Kg/m², for the primary shaft 0.05 Kg/m², and for the secondary shaft 0.015 Kg/m². 
[bookmark: _Toc35845645]Velocity Ratios
The engine velocity ratio was found using the equation:

Where  = Primary reduction Ratio,   = Internal gear Ratio and Rr = Rear wheel radius 
The Primary velocity ratios were calculated using:

Where = Final Drive Ratio,  = Internal Gear Ratio and Rr = Rear Wheel Radius
The Secondary Velocity Ratio was calculated using:

Where  = Final Drive Ratio and Rr = Rear Wheel Radius 
[bookmark: _Toc35845646]Reduced Masses
The reduced masses in each gear were calculated using:

 Where Mt = Weight Total of bike and rider, Rwln = Rear Wheel inertia,  = Rear wheel radius, Fwln = Front Wheel inertia, = Front Wheel radius, EIn = Engine Inertia,  = Engine Velocity ratio, PIn = Primary Inertia,  = Primary Shaft ratio, SIn = Secondary Inertia and SVR = Secondary Shaft Ratio 


[bookmark: _Toc35845647]Gearing 
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[bookmark: _Toc35845648]Gearing Calculator
The first sheet that was created within excel was the gearing calculator. This sheet was created as part of a project for first year, and as such the sheet was taken and adapted for use within this simulation 
[bookmark: _Toc35845649]Maximum Theoretical Velocities 
The maximum theoretical velocity was calculated using: 

Where RPM = Engine RPM, Pgr = Primary Gear Ratio, gr = Gear Ratio, fgr = Final Drive Ratio, Wr = Rear Wheel Radius 


[bookmark: _Toc35845650]Dyno Data
[image: ]
[bookmark: _Toc35845651]Producing Power & Torque Table
A photograph of a dyno chart for the F3 was provided by BikeDevil Racing. However, the photograph was taken at an angle, which caused some complications when trying to produce an accurate power/torque table. This was overcome by uploading the image into solid works and using parallel mates to create a grid capable of correcting the inaccuracy caused by the angle at which the photograph was taken and produce measurements at various RPM. This was then corrected by rescaling the length of the measurement lines using the ratio created from scaling the peak line to the known peak. Examples can be seen below [image: ][image: ][image: ][image: ]


[bookmark: _Toc35845652]Raw Data & Inclines
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[bookmark: _Toc35845653]Exporting Data 
[image: ]
The data came as a Motech Log File as seen above. The desired channels were then put into one work sheet, and the data was exported into a CSV file useable in excel as shown below
[image: ]
[bookmark: _Toc35845654]Inclines
[bookmark: _Toc35845655]Measurements 
Originally the intention was to take altitude measurements at 25m intervals around the track. However, upon starting to do this, I quickly realised that many of the inclines I would be encountering would be considered the same, and much of the track would be considered as no incline at all. Instead it was decided to note each change in altitude and use the distance between these changes to calculate estimated gradients. Although neither method gives a definitively accurate representations of the tracks inclines and surfaces, it will provide an accurate enough estimation for the purposes of this simulation. 
[bookmark: _Toc35845656]Locators
By using certain functions and tools within Excel locators can be created to determine points within the raw data at which variables such as altitude change. These functions generally consisted of Excel’s IF function, and the find and select tool. The details of these locators and how they were used can be seen below. 
[bookmark: _Toc35845657]Initial Locator
The first locator used was a simple IF function shown below: [image: ]
Essentially, if the altitude in the metre below is equal to the metre above, the cell will read false, otherwise it will return the specified figure.
[bookmark: _Toc35845658]Distance
By using the first locator we can then include a second column like the one below: 
[image: ]
This means that if the first locator showed a change in altitude the distance at which that altitude changed will be shown.
[bookmark: _Toc35845659]Altitude 
After the second locator was used, the third could be added: [image: ]
Using this equation means that if a distance has been recorded in the previous column, the altitude at that distance will be recorded. 
[bookmark: _Toc35845660]Calculating Inclines
Once these locators had all been implemented, it was a case of copying the columns over to separate columns and using the find and select tool to select and delete all of the false cells. Shifting the cells up allowed for a list of the altitude changes and the distance at which they changed to be easily created. 
[image: ]
Once this list was available it was simply a case of using:
			
Where I = Incline, Δd = change in distance 
[bookmark: _Toc35845661]Establishing Positive & Negative Inclines
This was done simply by creating a column subtracting the previous altitude from the new altitude, if the figure is +1 its positive inclince, -1 negative incline.
[image: ]

[bookmark: _Toc35845662] Acceleration
[image: ]
[bookmark: _Toc35845663]Driving Force
The driving force was calculated using the equation: 


				
Where F= Driving force (N), P = Power (W), V = Velocity (m/s)
[bookmark: _Toc35845664]Drag Force
The drag force was calculated using the equation: 
				
										(Blevins,1984)
Where Fd= Drag force (N), p = Air Density (kg/m³), CdA = Drag Area (m²), V = Velocity (m/s)
This was also done using the frontal drag areas for full and partial lean.
[bookmark: _Toc35845665]Power Limited Acceleration 
Power limited Acceleration was calculated using:

Where a = Acceleration (m/s²), Fd= Drag force (N), S = Driving Force (N), RM = Reduced Mass, Mt = Total Mass (Kg), g = Acceleration due to gravity(m/s²), ϴ = Degrees of incline 
For negative inclines MgSinϴ was added and for positive inclines subtracted.

[bookmark: _Toc35845666]Wheelie Limited Acceleration 

										(Williams, 2019)
Where a = Acceleration (m/s²), Fd= Drag force (N), S = Driving Force (N), RM = Reduced Mass, Mt = Mass Total(Kg), g = Acceleration due to gravity(m/s²), b = XCOG(m), h = YCOG(m), ϴ = Degrees of incline
For negative inclines MgSinϴ was added and for positive inclines subtracted.
[bookmark: _Toc35845667]Traction Limited Acceleration
Traction Limited Acceleration was calculated using:


										(Williams, 2019)
Where a = Acceleration (m/s²), Fd= Drag force (N), S = Driving Force (N), RM = Reduced Mass, Mt = Mass Total(Kg), g = Acceleration due to gravity(m/s²), b = XCOG(m), h = YCOG(m) ), ϴ = Degrees of incline, p = Wheelbase µ= Coefficient of Friction
For negative inclines MgSinϴ was added and for positive inclines subtracted.
[bookmark: _Toc35845668]Maximum Acceleration 
The maximum acceleration could then easily be calculated by finding the minimum value of the three above. 
[image: ]


[bookmark: _Toc35845669]Deceleration
[image: ]
[bookmark: _Toc35845670]Stoppie Limited Deceleration
Stoppie Limited Deceleration was the calculated using:


										(Williams, 2019)
Where a = Acceleration (m/s²), Fd= Drag force (N), Mt = Mass Total(Kg), g = Acceleration due to gravity(m/s²), b = XCOG(m), h = YCOG(m) ), ϴ = Degrees of incline, p = Wheelbase 
For negative inclines Sinϴ was added and for positive inclines subtracted.
[bookmark: _Toc35845671]Traction Limited Deceleration
Traction Limited Deceleration was calculated using: 


										(Williams, 2019)
Where a = Acceleration (m/s²), g = Acceleration due to gravity(m/s²), ϴ = Degrees of incline, µ= Coefficient of Friction
For negative inclines Sinϴ was subtracted and for positive inclines added.
[bookmark: _Toc35845672]Maximum Deceleration
[image: ]
The same procedure was carried out as with maximum acceleration in order to calculate the maximum deceleration.

[bookmark: _Toc35845673]Track Geometry
[image: ]
[bookmark: _Toc35845674]SolidWorks Measurements 
Measurements for race-lines have been taken for multiple tracks, although not all of these have been used to build a simulation yet for various reasons, such as lack of access to data. [image: ] [image: ]
An image is uploaded and scaled within solidworks, and then traced over to provide an accurate estiamte of the tracks geometry. [image: ] [image: ] [image: ]
[bookmark: _Toc35845675]Corner Velocities 
The corner velocities have been calculated assuming a lean angle of 60.5° throughout all of the corners and using the equation:


										(Williams, 2019)
Where v = Velocity (m/s), g = Acceleration due to gravity(m/s²), ϴ = Degrees of incline, r = Corner radius
[image: ]
[bookmark: _Toc35845676]Rescaling 
After having completed the Cartegena Simulation for the first time, it was proving difficult to produce a lap time within the desired range. As such it was decided that scaling the race-line down to the same size as the data may benefit, as at the time the calculated distances were longer than the real race-line shown in the data. By doing this, and correcting some errors found whilst converting a copy of the Cartegena Simulation into a template for Donington, the lap time was able to be reduced further than anticipated and is now within the expected range. 
In Cartegenas case the straights and corner lengths and radiuses were rescaled to match the overall length of the raw data, and the inclines remained the same as they had been produced from the raw data.
[image: ]
However, in Doningtons case, the calculated race-line was in fact shorter than the data and as such the inclines have been rescaled in order to match the length of the calculated race line. [image: ]

[bookmark: _Toc35845677]Vlookup Tables 
[image: ]
[bookmark: _Toc35845678] Vlookup Tables
As acceleration and deceleration tables had to be produced for each incline, it was also necessary to produce an accompanying Vlookup table for each incline. Due to the layout used in producing the Accel/decel tables a somewhat unorthodox looking Vlookup sheet was produced. However, despite its unusual style it has also proven a relatively efficient way of producing the tables. The majority of time was used in assigning the respective incline to its Accel/Decel tables and ensuring the positive and negative positioning of the tables was correct, once this was done it was simply a case of pasting multiple V lookup tables into the appropriate cell and creating a reference as to which incline ir was referring to.  
Another drawback to layout of the Accel/Decel tables was the difficulty in correcting mistakes. Several errors were identified, particularly whilst trying to turn a copy of Cartegena Sim into a template. Once these were identified, fixing them involved fixing one set of positive and negative tables, and re-pasting them into the appropriate positions for each incline. This had to be done each time a mistake was found, and as such an entire day was spent fixing small mistakes on the sims as there were almost 200 Accel/Decel tables that needed amending each time a mistake was found. 


[bookmark: _Toc35845679]Simulation 
[image: ]
[bookmark: _Toc35845680]Time Per Metre 
The time per metre was calculated using:

									
Where v = Velocity (m/s), t = time (s)
[bookmark: _Toc35845681]Total Time
The total time was calculated by adding the previous total time to the time per metre, starting at 0s.
[bookmark: _Toc35845682]Gear 
The Gear was determined using the Vlookup function to find the appropriate gear, at the appropriate velocity at the appropriate incline. [image: ]

[bookmark: _Toc35845683]RPM
The same method was used for RPM.
[image: ]
[bookmark: _Toc35845684]Velocity 
Velocity was calculated using multiple functions so that it would react to both the acceleration and deceleration columns. The formula used was:

									
Where v = Final Velocity (m/s), u = Initial Velocity, a= Acceleration/Deceleration (m/s²) (+for acceleration, - for deceleration) 
Time does not need to be included in this equation as it is being calculated on a metre by metre basis. [image: ]
The MIN function shown above stops the velocity from surpassing the maximum theoretical speed.
In order to calculate the starting velocity from 0m, I began at the end of the last corner using the calculated corner speed, and input the necessary acceleration equations to the end of the final straight to work out what the velocity would be at 1m past the final row. Once this was calculated it was put into the first velocity cell of the simulation. Once the simulation had been completed in its entirety this was readjusted to a figure calculated after having been able to establish exactly what the corner speed through the last corner will be in the simulation, and the acceleration and braking points in the first straight were adjusted accordingly. 
[bookmark: _Toc35845685]Acceleration & Deceleration
The points for acceleration and declaration were chosen manually with the aim of achieving maximum velocity through the corners. The equation involved using the Vlookup function to obtain the appropriate acceleration or deceleration at the respective rpm in each gear for the current incline. This proved to be another one of the more time-consuming parts of producing the simulation in that the correct Vlookup tables must be input into the equation each time incline changes. [image: ]
[bookmark: _Toc35845686]Driving/Stopping Force 
The driving force was calculated using:

									
Where S = Driving Force (N), Mt =Total Mass (Kg), a= Acceleration (m/s²), g= Acceleration due to gravity(m/s²), ϴ Incline (°)
For negative inclines MgSinϴ was subtracted and for positive inclines added.
The stopping force was calculated using:

									
Where F = Stopping Force (N), Mt =Total Mass (Kg), a= deceleration (m/s²), g= Acceleration due to gravity(m/s²), ϴ Incline (°)
For negative inclines MgSinϴ was added and for positive inclines subtracted. 
[bookmark: _Toc35845687]Front Suspension Force 
Front suspension Force was calculated using:

										(Williams, 2019)
Where F = Front Suspension Force (N), Mt =Total Mass (Kg), ϴ = Rake Angle (°), S=Driving/ Stopping Force(N) (+Driving/-Stopping), h=YCOG (m), b= XCOG (m), p = Wheelbase (m)




[bookmark: _Toc35845688]Analysis
[image: ]
Graphs were created to draw comparisons between the real-life data and that created within the simulation. Examples of these can be seen below:    
Various differences can be seen between the real and simulated data, however it is evident that they are generally following similar trends. The simulated velocity tends to be higher on average as expected, as does the RPM particularly in the slower areas. This is because the simulation has been designed to make the most of the available acceleration and prefers to stay in a lower gear where possible, as can be seen from the Gear comparison. 
[bookmark: _Toc35845689]Overall Lap Time 
The overall lap time achieved in the Cartegena simulation was a 1.32.257 which is 3.62% faster than the lap from the real data, and 2.43% faster than the fastest lap achieved during our 2020 testing session.
[bookmark: _Toc35845690]Discussion and Conclusions 
There are various aspects of the lap simulations that I will continue to work on. I would like to increase the overall accuracy of the simulation. This can be done by including more accurate measurements such as wheel inertia and frontal area when tucked, as well as including additional tools such as a calculator for atmospheric conditions so that it may be used in various conditions. I will be exploring the dynamics behind braking and accelerating during cornering and trying to develop a more complex model that reduces the amount of steady state cornering that is relied upon in the simulation. 
Both lap simulations to date have produced a time within the expected range that is faster than a lap we’ve achieved so far. I would like improve it further by also improving its accessibility, and explore finding a design that reduces some of the time required for adjustments to the simulation sheet when experimenting with variables, making it quicker to see the effect of specific changes. 
Whilst developing the seconds simulation, multiple errors carried from the first one were identified and solved in both simulations. It is my hope that as more simulations are completed, the simulations will not only become more accurate but more practical. 
I felt my main drawbacks whilst developing the simulations was my knowledge of Excel, and feel that prior knowledge of some of the functions would have been beneficial. However, I also feel this project has greatly helped me to improve this knowledge. 
Building these lap simulations has been a process I’ve thoroughly enjoyed, and I look forward to continuing their development in the future. 
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59| % 13028 03 5 509 En 255 %9 100 7577 152 13 5 FALSE 634 = 5922218565 Laa773256 | 1aouass611
0| % 13018 03 5 e 5 258 %9 100 7577 157 15 5 FALSE 1876 = 130768307 ia.17505521 | 1521026351
51| 5 13208 03 5 51 0.1 262 100 100 7577 13 127 5 FALSE 1655 = 118 3438386 1825173055 | 1516495876
2| % 1382 ET) 5 511 0.1 263 100 100 7577 s 13 5 FALSE 1916 = 103 5783241 1629584753 | 1511063881
53| % 13675 04 5 511 0.1 265 100 100 7577 s 53 5 FALSE 1040 = 112975928 “a2sa0 | s
7 7 13300 04 5 12 502 265 100 100 7577 7 155 5 FALSE 1962 = 5292097355 1850295426 | 1452034661
55| 7 13926 04 5 513 502 267 100 100 7577 18 157 5 FALSE 2009 = 357087461 145829058 | 148448055
56| % 13825 04 5 613 502 263 100 100 7577 ) 136 5 FALSE 2084 = 87756584 “la.51585612 | 1408807
7| 2 13567 05 5 En 503 27 100 100 7577 15 155 5 FALSE 2135 1 1842935607 178726095 | 1acatosten
56| 2 13004 05 5 615 503 a1 100 100 7577 178 153 5 FALSE 2270 1 8574340757 “Isoussan | 1asesisss
59| 0 13920 05 5 515 04 w73 100 100 7577 e 151 5 FALSE 2259 1 165 5017411 1553496009 | 14.0208571
0| 0 13851 05 5 515 04 a7 100 100 7577 1 127 5 FALSE 2510 1 8574340752 “Isoussaz | 1asesisess
7| E 13063 05 5 517 04 75 100 100 7577 167 13 5 FALSE 2505 1 4606685586 “ia50a11305 | 1a5308a158
72| 2 1e019 ET) 5 517 04 75 100 100 7577 15 18 5 FALSE 2557 = SH0795746 15752859 | 18475905
73| 2 16055 04 5 518 04 275 100 100 7577 156 13 5 FALSE 2470 = 5784567888 “ia.as20m57 | 129391005
76| E 16005 04 5 o 505 275 1001 100 7577 51 109 5 FALSE 2515 = 95 62301920 132709526 | 15.08115711
75| E 13855 04 5 e 505 77 1001 100 7577 15 108 5 FALSE 2539 = 6721968964 “ia.aaa59025 | 1497866655
76| E 16017 04 5 ) 505 77 1001 100 7577 1 o8 5 FALSE 2576 1 647670309 1477964275 _| 1aa971186
77| E 16079 03 5 518 505 77 100 100 7577 53 ) 5 FALSE 2727 1 5784567888 16.5351005 | 1aaszoaas7
78| E 16102 03 5 517 505 a7e 100 100 7577 128 o) 5 FALSE 2770 1 10.4579518 1875626105 | 1467347658
79| % 10125 03 5 517 505 a7e %9 100 7577 s e 5 FALSE 3007 1 5850183865 “I5.0s575832 | 1835549049
0| E 16081 03 5 En 505 a7e 100 100 7577 1 s 5 FALSE 3035 1 7105776632 1658516895 | 1a.42882617
1| 7 16035 03 5 52 505 a7 100 100 7577 108 76 5 FALSE 3070 1 92.0863706 “I5.06800217 | 1aa183339
2| El 16102 03 5 522 505 a7 100 100 7577 103 72 5 FALSE 3057 = 247 5685077 36588077 | 1561810574
53| E 1170 03 5 523 505 28 100 100 7577 108 7 5 FALSE 3107 1 a7 581465 635310395 | 1250534536
st | E 1612 03 5 825 505 281 100 100 7577 106 7 5 FALSE 3112 = a7 501466 250534536 | 1635314355
5| E 1116 03 5 522 505 282 %9 100 7577 11 78 5 FALSE 3117 = 3455275315 “ias7730807 | 1asa0et770
6 ) 12057 03 5 52 507 283 %9 100 7577 18 78 5 FALSE 3189 = 2764314615 1460509848 | 142308502
7 a 13589 03 5 518 507 282 %9 100 7577 13 56 5 FALSE 3279 = FUETIEY “ia7ssz3000 | 1a7m323950
6| a 16057 03 5 615 507 285 %9 100 7577 18 0e 5 FALSE E) 2
59| a 1e116 03 5 513 507 285 100 100 7577 153 108 5 FALSE
0| a2 16100 03 5 £ 08 287 100 100 7577 1 13 5 FALSE
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1 MoTeC CSV File Workbook General
2 Cartagena Worksheet Export
3 MVF3-JC Vehicle Desc AT Average Speed
A Kennedy Engine ID 95.593 s 35.79760024 m/s
5 M1 AS 80.07923174 mph
6 Session Cartagena 10th session full 3422 m
4 04/03/2017 Origin Time 838.597 s
8 12:33:29 Start Time 838.6 s
9 100 Hz End Time 934.19 s 123.1

0 95.59 s Start/Finish Start Distance 20616 m

1| Lap 5 (selection) Start/Finish End Distance 24038 m

2

8

4

5 Distance Engine Speed  Brake Pressure Frontion Gearbox Positior Speed Rear GPS Speed Corr Speed Throttle Position Throttle Grip Positior Transmission Ratio ~ Suspension Position Front Suspension Position Rear
6 m rpm bar m/s m/s km/h % % i1 mm mm
7

8

9 0 13642 -0.3 5 59.8 59.1 212.7 99.9 100 7.577 13.9 11.8
0 1 13632 -0.3 5 59.9 59.2 213 99.9 100 7.577 14.6 11.9
1 1 13622 -0.3 5 60 59.2 213.2 99.9 100 7.577 15.2 12.3
2 2 13602 -0.3 5 60.1 59.2 213.2 100 100 7.577 15.7 12.7
3 2 13582 -0.3 5 60.2 59.2 213.2 100.1 100 7.577 16.4 13.1
4 3 13582 -0.3 5 60.3 59.2 213.2 100 100 7.577 17.1 13.1
5 4 13582 -0.3 5 60.3 59.2 213.2 100 100 7.577 17.8 13.2
6 4 13659 -0.3 5 60.3 59.2 213.2 100 100 7.577 18.6 13
7 5 13737 -0.3 5 60.3 59.2 213.2 100 100 7.577 19.2 12.9
8 5 13725 -0.3 5 60.3 59.2 213.2 100 100 7.577 19.5 12.8
9 6 13713 -0.3 5 60.3 59.2 213.2 100 100 7.577 19.5 12.8
0 7 13685 -0.3 5 60.4 59.2 213.2 100 100 7.577 19.3 12.8
1 7 13657 -0.3 5 60.5 59.2 213.2 100 100 7.577 19 12.8
2 8 13707 -0.3 5 60.5 59.2 213.2 100 100 7.577 18.5 13
3 8 13757 -0.3 5 60.6 59.2 213.2 100 100 7.577 18 13
4 9 13753 -0.3 5 60.6 59.2 213.2 100 100 7.577 17.5 12.7
5 9 13749 -0.3 5 60.6 59.2 2133 100 100 7.577 17.2 12.4
6 10 13753 -0.2 5 60.7 59.2 2133 100.1 100 7.577 17.1 12
7 11 13757 -0.2 5 60.7 59.2 2133 100.1 100 7.577 16.9 11.6
8 11 13729 -0.2 5 60.7 59.2 2133 100 100 7.577 16.6 11.4
9 12 13701 -0.2 5 60.7 59.2 2133 100 100 7.577 16.4 11.1
0 12 13757 -0.2 5 60.9 59.2 2133 100 100 7.577 16 11
1 13 13812 -0.2 5 61 59.2 2133 100 100 7.577 15.6 10.9
2 14 13824 -0.2 5 61.1 59.3 2133 100 100 7.577 15.4 10.8
3 14 13836 -0.2 5 61.2 59.3 2133 100 100 7.577 14.9 10.6 -
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Drag Force Braking (N) Stoppie Limited Deceleration (m/s?) Traction Limited Deceleration (m/s?) Maximum Deceleration (m/s?)
1st 2nd 3rd 4th 5th 6th 1st 2nd 3rd 4th 5th 6th
1000| 1.82294| 3.27017| 4.67233| 5.92315| 7.23576| 8.49841 1000 1000| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715
1250| 2.84834| 5.10964| 7.30051| 9.25493| 11.3059| 13.2788 1250 1250| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715
1500| 4.10161| 7.35788| 10.5127| 13.3271| 16.2805| 19.1214| 1500 1500| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715
1750| 5.58274| 10.0149| 14.309| 18.1397| 22.1595| 26.0264| 1750 1750| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715
2000| 7.29174| 13.0807| 18.6893| 23.6926| 28.943| 33.9936 2000 2000 14.715| 14.715| 14.715| 14.715| 14.715| 14715
2250| 9.22861| 16.5552| 23.6537| 29.986| 36.631| 43.0232 2250 2250 14.715| 14.715| 14.715| 14.715| 14.715| 14715
2500| 11.3934| 20.4386| 29.202| 37.0197| 45.2235| 53.115 2500 2500 14.715| 14.715| 14.715| 14.715| 14.715| 14715
2750 13.786| 24.7307| 35.3345| 44.7938| 54.7205| 64.2692 2750 2750 14.715| 14.715| 14.715| 14.715| 14.715| 14715
3000| 16.4064| 29.4315| 42.0509| 53.3084| 65.1219| 76.4857 3000 3000 14.715| 14.715| 14.715| 14.715| 14.715| 14715
3250| 19.2548| 34.5412| 49.3515| 62.5633| 76.4277| 89.7644 3250 10.9536 3250 14.715| 14.715| 14.715| 14.715| 14.715| 14715 10.953(
3500 22.331| 40.0596| 57.236| 72.5586| 88.6381| 104.105 3500 10.9491| 11.0101 3500 14.715| 14.715| 14.715| 14.715| 14.715| 14715 10.9491| 11.010:
3750 25.635| 45.9868| 65.7046| 83.2943| 101.753| 119.509 3750 10.9281| 11.0008| 11.0709 3750 14.715| 14.715| 14.715| 14.715| 14.715| 14715 10.9281| 11.0008| 11.070!
4000 29.167| 52.3227| 74.7572| 94.7704| 115.772| 135.975 4000 10.9733| 11.0561| 11.1358 4000 14.715| 14.715| 14.715| 14.715| 14.715| 14715 10.9733| 11.0561| 11.135!
4250| 32.9268| 59.0674| 84.3939| 106.987| 130.696| 153.502 4250 10.9324| 11.0215| 11.115| 11.2049 4250 14.715| 14.715| 14.715| 14.715| 14.715| 14715 10.9324| 11.0215| 11.115] 11.204¢
4500| 36.9145| 66.2209| 94.6146| 119.944| 146.524| 172.093 4500 10.9727| 11.0726| 11.1774| 11.2782 4500 14.715| 14.715| 14.715| 14.715| 14.715| 14715 10.9727| 11.0726| 11.1774| 11.278!
4750 41.13| 73.7832| 105.419| 133.641| 163.257| 191.745 4750 11.0153| 11.1266| 11.2433| 11.3557 4750 14.715| 14.715| 14.715| 14.715| 14.715| 14715 11.0153| 11.1266| 11.2433| 11.355
5000| 45.5734| 81.7543| 116.808| 148.079| 180.894| 212.46 5000 10.922| 11.0602| 11.1835| 11.3129| 11.4374 5000 14.715| 14.715| 14.715| 14.715| 14.715| 14715 10.922| 11.0602| 11.1835| 11.3129| 11.437:
5250| 50.2447| 90.1341| 128.781| 163.257| 199.436| 234.237 5250 10.955| 11.1074| 11.2433| 11.386| 11.5232 5250 14.715| 14.715| 14.715| 14.715| 14.715| 14715 10.955| 11.1074| 11.2433| 11.386| 11.523!
5500| 55.1438| 98.9226| 141.338| 179.175| 218.882| 257.077 5500 10.9897| 11.1569| 11.3061| 11.4627| 11.6133 5500 14.715| 14.715| 14.715| 14.715| 14.715| 14.715 10.9897| 11.1569| 11.3061| 11.4627| 11.613!
5750| 60.2708| 108.12| 154.479| 195.834| 239.232| 280.979 5750 11.026| 11.2087| 11.3718| 11.5429| 11.7075 5750 14.715| 14.715| 14.715| 14.715| 14.715| 14.715 11.026| 11.2087| 11.3718| 11.5429| 11.707!
6000| 65.6257| 117.726| 168.204| 213.233| 260.487| 305.943 6000 11.0638| 11.2629| 11.4404| 11.6267| 11.8059 6000 14.715| 14.715| 14.715| 14.715| 14.715| 14715 11.0638| 11.2629| 11.4404| 11.6267| 11.805!
6250| 71.2084| 127.741| 182.513| 231.373| 282.647| 331.969 6250 11.1033| 11.3193| 11.5119| 11.7141| 11.9086 6250 14.715| 14.715| 14.715| 14.715| 14.715| 14715 11.1033| 11.3193| 11.5119| 11.7141| 11.908(
6500 77.0191| 138.165| 197.406| 250.253| 305.711| 359.058 6500 11.1444| 11.378| 11.5864| 11.805| 12.0154 6500 14.715| 14.715| 14.715| 14.715| 14.715| 14715 11.1444| 11.378| 11.5864| 11.805| 12.015;
6750| 83.0575| 148.997| 212.883| 269.874| 329.679| 387.209 6750 10.9271| 11.1871| 11.439| 11.6637| 11.8995| 12.1264 6750 14.715| 14.715| 14.715| 14.715| 14.715| 14715 10.9271| 11.1871| 11.439| 11.6637| 11.8995| 12.126
7000| 89.3239| 160.238| 228.944| 290.234| 354.552| 416.422 7000 10.9518| 11.2314| 11.5023| 11.744| 11.9976| 12.2415 7000 14.715| 14.715| 14.715| 14.715| 14.715| 14715 7000 10.9518| 11.2314| 11.5023| 11.744| 11.9976| 12.241!
7250| 95.8181| 171.888| 245.589| 311.336| 380.33| 446.698 7250| 10.9774| 11.2774| 11.568| 11.8272| 12.0992| 12.3609 7250 14.715| 14.715| 14.715| 14.715| 14.715| 14715 7250| 10.9774| 11.2774| 11.568| 11.8272| 12.0992| 12.360!
7500 102.54| 183.947| 262.818| 333.177| 407.012| 478.035 7500 11.004| 11.3249| 11.6359| 11.9133| 12.2044| 12.4845 7500 14.715| 14.715| 14.715| 14.715| 14.715| 14715 7500 11.004| 11.3249| 11.6359| 11.9133| 12.2044| 12.484!
7750 109.49| 196.415| 280.632| 355.759| 434.598| 510.436 7750| 11.0314| 11.3741| 11.7061| 12.0024| 12.3132| 12.6122 7750 14.715| 14.715| 14.715| 14.715| 14.715| 14715 7750| 11.0314| 11.3741| 11.7061| 12.0024| 12.3132| 12.612]
8000| 116.668| 209.291| 299.029| 379.082| 463.089| 543.898 8000| 11.0597| 11.4249| 11.7787| 12.0943| 12.4255| 12.7442 8000| 14.715| 14.715| 14.715| 14.715| 14.715| 14715 8000| 11.0597| 11.4249| 11.7787| 12.0943| 12.4255| 12.744]
8250| 124.074| 222.576| 318.01| 403.145| 492.484| 578.423 8250| 11.0889| 11.4772| 11.8535| 12.1892| 12.5414| 12.8803 8250| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715 8250| 11.0889| 11.4772| 11.8535| 12.1892| 12.5414| 12.880:
8500| 131.707| 236.27| 337.576| 427.948| 522.784| 614.01 8500 11.119| 11.5312| 11.9307| 12.287| 12.6609| 13.0206 8500| 14.715| 14.715| 14.715| 14.715| 14.715| 14715 8500 11.119| 11.5312| 11.9307| 12.287| 12.6609| 13.020(
8750| 139.569| 250.372| 357.725| 453.491| 553.988| 650.659 8750| 11.1499| 11.5868| 12.0101| 12.3877| 12.7839| 13.1651 8750| 14.715| 14.715| 14.715| 14.715| 14.715| 14715 8750| 11.1499| 11.5868| 12.0101| 12.3877| 12.7839| 13.165
9000| 147.658| 264.884| 378.459| 479.775| 586.097| 688.371 9000| 11.1818| 11.644| 12.0919| 12.4913| 12.9106| 13.3138 9000| 14.715| 14.715| 14.715| 14.715| 14.715| 14715 9000| 11.1818| 11.644| 12.0919| 12.4913| 12.9106| 13.313{
9250| 155.975| 279.804| 399.776 506.8| 619.11| 727.145 9250| 11.2146| 11.7029| 12.1759| 12.5979| 13.0407| 13.4667 9250| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715 9250| 11.2146| 11.7029| 12.1759| 12.5979| 13.0407| 13.466
9500 164.52| 295.133| 421.678| 534.564| 653.028| 766.981 9500| 11.2483| 11.7633| 12.2623| 12.7074| 13.1744| 13.6238 9500 14.715| 14.715| 14.715| 14.715| 14.715| 14715 9500| 11.2483| 11.7633| 12.2623| 12.7074| 13.1744| 13.623!
9750| 173.293| 310.871| 444.163| 563.07| 687.85| 807.88 9750| 11.2829| 11.8254| 12.3509| 12.8198| 13.3117| 13.785 9750| 14.715| 14.715| 14.715| 14.715| 14.715| 14715 9750| 11.2829| 11.8254| 12.3509| 12.8198| 13.3117| 13.78!
10000| 182.294| 327.017| 467.233| 592.315| 723.576| 849.841 10000| 11.3184| 11.889| 12.4419| 12.9351| 13.4526| 13.9505 10000| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715 10000| 11.3184| 11.889| 12.4419| 12.9351| 13.4526| 13.950!
10250| 191.522| 343.572| 490.886| 622.301| 760.207| 892.864 10250| 11.3548| 11.9543| 12.5351| 13.0533| 13.597| 14.1201 10250| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715 10250| 11.3548| 11.9543| 12.5351| 13.0533| 13.597| 14.120
10500| 200.979| 360.536| 515.124| 653.028| 797.743| 936.949 10500 11.3921| 12.0212| 12.6307| 13.1744| 13.745| 14.2939 10500| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715 10500 11.3921| 12.0212| 12.6307| 13.1744| 13.745| 14.293!
10750| 210.663| 377.909| 539.946| 684.494| 836.183| 982.097 10750| 11.4303| 12.0897| 12.7286| 13.2985| 13.8966| 14.4719 10750| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715 10750 11.4303| 12.0897| 12.7286| 13.2985| 13.8966| 14.471!
11000| 220.575| 395.691| 565.352| 716.701| 875.527| 1028.31 11000| 11.4693| 12.1598| 12.8288| 13.4255| 14.0517| 14.6541 11000| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715 11000| 11.4693| 12.1598| 12.8288| 13.4255| 14.0517| 14.654
11250| 230.715| 413.881| 591.341| 749.649| 915.776| 1075.58 11250 11.5093| 12.2315| 12.9312| 13.5554| 14.2104| 14.8405 11250| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715 11250 11.5093| 12.2315| 12.9312| 13.5554| 14.2104| 14.71!
11500| 241.083| 432.48| 617.915| 783.337| 956.93| 1123.91 11500| 11.5502| 12.3049| 13.036| 13.6882| 14.3727| 15.0311 11500| 14.715| 14.715| 14.715| 14.715| 14.715| 14.715 11500| 11.5502| 12.3049| 13.036| 13.6882| 14.3727| 14.71!
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A B c D E F G H 1 J K
1| siDistance Incline (Rads) | _inline Distance Maximum Velocity From Max Lean Angle
2 0.009008765 05 Corner Radius Maximum Velocity (m/s) | _Maximum Velocity (mph) | _Maximum Lean Angle () _| Maximum Lean Angle (Rads)
3 0.019997334 655 1 59.27 32.0575954 7172613018 60.5 1.055924197
4 0.019997334 56-104 2 2022 6179336689 138.2573777 60.5 1.055924197
5 0.024385409 105145 3 15898 52.50307333 117.471398 60.5 1.055924197
6 0.007352809 146-280 4 88.61 39.19718224 87.70034559 60.5 1.055924197
7 0.006896442 281311 B 22225 62.10543508 138.9556281 60.5 1.055924197
8 6 2282 62.9029915 140.740068 60.5 1.055924197
9 312 7 B2 35.75247759 79.9931331 60.5 1.055924197
10 8 82.06 37.72065593 84.39674415 60.5 1.055924197
11]__CiDistance C1 Radius Incline (Rads) | _Indline Distance VMAX(m/s) ) 85.56 38.51668198 86.17778041 60.5 1.055924197
2 59.27 0.006896442 31242 32.0575954 10 21 27.01808276 60.4506513 60.5 1.055924197
3 0.00833314 425437 1 89.93 39.48805805 88.35115537 60.5 1.055924197
14 12 27.76 2193932043 9.08735906 60.5 1.055924197
5 438 13 207 23.07186318 5162132221 60.5 1.055924197
6
17]__s2Distance Incline (Rads) | _Indline Distance
8 525 0.00833314 438524
19
0| CanDistance C2Radius Incline (Rads) | _Indline Distance VMAX(m/s)
1 2022 0.00833314 525543 61.79336689
2 0.019605331 544-59 0.009008765 ) )
3 0.019228399 595-646 0019997334 6 6
73 0.034369101 647-675 0019997334 56 56
5 0.033320996 676-704 0.024385409 106 105
6 0.045423279 705726 0.007352809 147 145
7 0.052583062 727701 0.006896442 283 281
8 000833314 428 25
9 742 0.019605331 548 544
0 0019228399 599 595
1] s3Distance Incline (Rads) | _Indline Distance 0.034269101 651 647
32 839 0.052583062 742745 0.0333209% 680 676
3 0.076771891 746758 0.045423279 710 705
4. 0.066568164 759773 0.052583062 732 721
5 0.083141232 774-785 0076771891 751 746
6. 0.141897055 786792 0.066568164. 764 759
37 0.090659887 793-803 0083141232 779 77
8 0.045423279 804-825 0141897055 791 786
9. 0.066568164 826838 0.090659887 798 793
10 0.045423279 809 804
1] 0.066568164. 831 826
12| C3Distance C3 Radius Incline (Rads) | _Incline VMAX(m/s) 0.049958396 845 840
13 15898 0.066568164 839 52.50307333 0.047583103 866 860
14 0.049958396 840-859 0.090659887 887 881
15 0.047583103 860-880 0.090659887 898 892
16 922 0.090659887 881-891 0.090659887 509 903
17 0.090659887 892-902 0.090659887 520 o1
18 0.090659887 903-913 0.066568164. 931 925
19 0.090659887 914-921 0083141232 945 940
0 0.039978687 958 952
1] saDistance Incline (Rads) | _Incline 0015623729 983 o17
2 0.090659887 92292 0.034269101 1047 1040
3 0.066568164 925939 0029403288 1076 1069
4. 0.083141232 540-951 0.027020449 1110 1103
5 0.039978687 952-976 0.032246882 1147 1139
6. 1089 0.015623729 977-1039 0.03029376 178 170
7 0.034369101 1040-1048 0.03884259 11 1203
8 0.052583062 1237 1229
59| canistance CaRadius Incline (Rads) | _Indline Distance VMAX(m/s) 0.026309717 1256 128
0 88.61 0.034369101 1045-1068 39.19718224 0.02083032 1290 1285
1 1155 0.029403288 1069-1102 0.018865686 1382 1333
2 0.027020849 1103-1138 0029403288 1395 1386
3 0.032206882 1135-1154. 0037020116 1429 1420
4. 0.045423279 1456 1446
555 Distance Incline (Rads) | _Indline Distance 0.071307465 1478 1468

1228 0.032206882 11551169 0.058755823 1492 1482

0.03020376 1170-1202 0.055498505 1509 1499
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ront e Allgnment o dw o INUmber o T editing
Jf =SQRT(TAN(K3)*g*G3)
F G H 1 J K
Maximum Velocity From Max Lean Angle
Corner Corrected Radius Maximum Velocity (m/s) Maximum Velocity (mph) Maximum Lean Angle (°) | Maximum Lean Angle (Rads)

1 o7.8598333 32.30203408 7o.74780992 0.5 055924197
2 2200 2706025002 6055394659 0.5 055924197
3 3e.15710667 25038635 56.02150085 0.5 055924197
0 6086833333 32.480908%2 72.c8081538 0.5 055924197
5 102011 a2.05087331 94.09865999 0.5 055924197
© Ta5.7911667 s0.9631873 190257708 0.5 055924197
7 54.28 30.6784899 6864040798 0.5 055924197
s SLs0316667 001831815 67163216 0.5 055924197
5 125 4536667 46.63963675 104352206 0.5 055924197
0 7188160667 3530388399 78.98943467 0.5 055924197
o 1015716667 w2.0m760 94.08051699 0.5 055924197
2 3,089 27.52339589 6158100625 0.5 055924197
= T9a.3533333 50.029583 111939179 0.5 055924197
1 smmm 2assi2 54.99930147 0.5 055924197
3 36,993 25320388 56.06562884 0.5 055924197
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D3592 ° fr | =1/G3592

B c o 3 F G H | J K L M N o P Q R s T u v
4 | DistanceTravelled (m) | Total Time(s) [TimePerMetre(s)] Gear REM Velocity (m/s) | Velocity (mph) | Velocity (km/h) [Acceleration (m/s’Pe:e\eratmn (m/s¥[  Incline Rads. Driving/s Force (N), Drag Force (N) | Front Suspension Force (N) | Rear Suspension Force (N) | Front Suspension Force |  Rear Suspension Force. Front Load (ke) Rear Load (Ke) Front Travel (mm) | Rear Travel (mm)
3585 3582 78772 0024305958 2 15250 | a11e217a47 | op0ssoasze | 1amanieas 000720918 5766063677 2830656102 4626631588 0 3336716882 0 0
3506 3583 78757 0024493854 2 15000 | a082656811 | 9132003287 | 1465756452 000720918 5677938708 2826396987 2350743621 0 3322600764 0 0
3587 3550 78821 0024684902 2 13000 | 051059169 | 9062219361 | 1458381301 000720918 5550390225 2825720501 2403272711 0 3332571857 0 0
3568 3585 78845 0024850452 2 12750 | a0is213125 | 8950079761 | 1446916725 000720918 5502841781 2822644185 3320491482 0 3318647558 0 0
3583 3585 78871 0025079296 2 12750 | 3957320505 | 8310636850 | 1435835505 000720918 541585876 2826 34867 2381681271 0 3328355557 0 0
3590 3587 78.5% 0025283354 2 12750 | 3955171508 | sear7isros | 1easmeirs 000720918 5328875778 2831253202 443387106 0 3335063515 0 0
591 3588 78921 0025492264 2 12500 | 3920758679 | 8775211165 | 1412193126 000720918 5201892757 2825 342151 2362203156 0 3324732382 0 0
92 3588 78947 0025705058 |2 12500 | 3800284508 | 8702567532 | 1400502508 000720918 5155464338 2829 619238 ~a41.4060252 0 333.4378851 0 0
359 3550 78972 0025523271 2 12250 | ses7saross | seassizas | 1sssrisest 000720918 5065035878 2823 883033 2344512243 0 3321641663 0 0
3594 3551 7895 0026185711 2 12250 | 3804719117 | 8555896664 | 1376898852 000720918 2953150962 2825 153222 ~239.6043193 0 3331027055 0 0
3595 355 79024 0026373977 2 12000 | 3751616208 | sesisessor | 1s6sosisez 000720918 4557266044 2822 572408 2328621707 0 3315485808 0 0
3596 3553 79051 0026606856 2 12000 | 3758429765 | 8407607388 | 1353034715 000720918 2511913687 2826 796262 379833121 0 3328011777 0 0
3597 3550 79077 0026886015 2 12000 | 372047647 | 8332707857 | 1340081153 000720918 4726561331 2831020075 4451044535 0 3337537785 0 0
3598 3555 79104 0027091781 2 11750 | s6oiieise0 | sas7izsoiz | 1sassisase 000720918 2641208974 2825635195 36575618 0 3325303281 0 0
359 35% 79151 0027382775 2 11750 | 3657273200 | 81s1320218 | 1316618363 000720918 4556378157 2829833217 4616654605 0 3334861038 0 0
3500 3557 79158 002760092 2 11500 | 3623067664 | 8104802363 | 1304304359 000720918 2a7.1547821 282 624815 435350589 0 3323118581 0 0
01 3558 79185 0027864835 2 11500 | 358878491 | 8028022363 | 1201948167 000720918 387227208 2825 797563 ~440.4097996 0 333250535 0 0
3602 3558 79214 0028136552 2 11250 | 3556090708 | 7550500913 | 127.972655 000720918 4302907067 2823766187 2363095547 0 3321178126 0 0
303 3600 79242 0028814712 2 11250 | 3510303668 | 787268226 | 1266949313 000720918 4215086508 2827910216 2303387852 0 3330533154 0 0
3504 3601 79271 0028701245 1 328016928 | 779408668 | 1254300941 000720918 4155265951 28302212 ~ae2.1358668 0 3335736052 0 0
3505 3602 79298 0028396269 1 3046719525 | 7714785573 | 1201539028 000720918 205 1545328 2827 654751 2390242500 0 3325948055 0 0
3508 3608 79328 0025209257 1 32130568201 | 7635011195 | 1228700952 000720918 396 5188912 2831779851 444025636 0 3335051261 0 0
3507 3604 79358 0029611904 1 13500 | 5377020316 | 755639886 | 1215727318 000720918 388.4832050 2829 308183 2410288855 0 3333676933 0 0
3508 3605 79387 0025933383 1 12250 | 53.0751015 | 7473260016 | 1202670365 000720918 380183416 2826 951558 381473762 0 3328316957 0 0
303 3606 79417 0030264145 1 12250 | 5308230053 | 7391584775 | 1189526383 000720918 3715187789 2831021481 4451061585 0 3337540917 0 0
%0 3607 79,447 0030606115 1 12000 | 3267320921 | 73089969 | 1176235532 000720918 363 6541018 2825780204 2403402457 0 3332395976 0 0
%1 3608 79478 0030958438 1 15750 | 3230137084 | 7225816658 | 116284035 000720918 355 420888 2826 554577 2376903085 0 3327866754 0 0
%12 3608 79508 0031521684 1 15750 | 3152676377 | 7142017058 | 1149363496 000720918 347.2280078 2830610573 4426079571 0 33366102 0 0
%1 3610 79540 0031698025 1 13500 | 315677088 | 7057220850 | 1135717517 000720918 3350319269 2825 520858 440078354 0 3331501378 0 0
% 3611 79572 0032086644 1 15250 | 31ic614s3 | 697178038 | 1121962134 000720918 33058692058 2826 52728 2376578551 0 3327405642 0 0
%5 3612 79,608 0032488271 1 15250 | 3075033549 | Gemsselses | 1108092002 000720918 3227392327 2830550761 042535439 0 3336479307 0 0
%6 3613 79637 003205365 1 15000 | 3035018017 | 6755283305 | 1094046456 000720918 314.6002595 2825 653901 2202356117 0 3332201338 0 0
%17 3610 79,663 0033357202 1 12750 | 2509651878 | 6710221252 | 1079878676 000720918 3065114221 2826853903 2350532251 0 3328141821 0 0
%8 3615 79708 0033784714 1 12750 | 2959018506 | 6621337742 | 1065570669 000720918 295 4451082 2830 845651 4628930115 0 3337188037 0 0
%18 3616 79737 0034250785 1 12500 | 2510644495 | 531264751 | 1051072018 000720918 2903787944 2829 142847 440828420 0 333330053 0 0
%20 3617 79771 0034734708 1 12250 | 287896465 | 6440224012 | 106427289 000720918 282343392 2827 537281 2358820198 0 3329683487 0 0
%21 3618 79,806 0035237838 1 12250 | 2857858502 | 6348289468 | 1021629061 000720918 274338285 2831408968 4436850816 0 3338617787 0 0
%22 3618 79801 0035763485 1 12000 | 2756148076 | 625083286 | 1006613307 000720918 2829991372 441857213 0 3335017721 0 0
%23 3620 79877 0036311253 1 11750 | 2753064188 | ble0617857 | 9914271075 000720918 2825 581843 2401482522 0 3332038838 0 0
524 3621 79915 0036852925 1 11500 | 2711281425 | 6065136568 | 5760613128 000720918 2827.270702 2355585665 0 3325081823 0 0
%25 3622 79950 0037480261 1 11500 | 2668072478 | 5968478126 | 9605060905 000720918 2831189023 443309205 0 3337918773 0 0
%526 3623 79987 0038107547 1 11250 | 260e152167 | se70228358 | oass0a77s1 000720918 2825576556 4615392498 0 3335184307 0 0
%527 3620 50025 003876506 1 11000 | 2579642582 | 5770660456 | 9286713205 000720918 2825 56307 2404892161 0 3332673075 0 0
%528 3625 50064 0035655371 1 10750 | 2536509189 | 5669697055 | 912423308 000720918 2827 548863 2302595504 0 3330385758 0 0
%28 3626 80104 0040181388 1 10750 | 2ass7ias1o | sse72selss | 8959371507 000720918 2831726752 443961256 0 3335151506 0 0
%30 3627 80148 0040349015 1 10500 | 2442061052 | 5452890520 | 87591419716 000720918 2830812138 ae25523434 0 3337068783 0 0
%31 3628 50185 0041759611 1 10250 | 2304658305 | 5356850628 | 8620769857 000720918 2829997417 ~ae15645425 0 3335031355 0 0
%32 3628 50226 0042617884 1 10000 | 2346456993 | 524028208 | 47285175 000720918 2829 282888 4409982109 0 3333619885 0 0
%3 3630 80269 004352741 1 9750 | 2207402905 | 5130290338 | 8270650521 000720918 1865146156 1409321205 1250618868 1409321205 1250618868 1656617019 1305421884 6550982768 | 1600773586
534 3631 50315 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%35 3632 50356 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%38 3633 50400 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%37 3630 80443 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
38 3635 80487 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%3 3636 50530 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%40 3637 80574 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%41 3638 50617 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%42 3638 80661 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%43 3640 80704 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
44 3601 80748 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%45 3662 80751 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%46 3603 50835 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%47 3640 50875 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
548 3605 50922 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%13 3645 50965 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
3550 3647 81008 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
51 3608 81053 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
552 3608 5105 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
53 3650 81140 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
54 3651 81183 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
555 3652 81227 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
556 3653 81270 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
3557 3650 81314 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
558 3655 81357 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%5 3656 81401 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
560 3657 81448 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
%61 3658 81488 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
562 3658 81531 00s352781 1 9750 | 2207402905 | 5130290338 | 270650521 000720918 1865126156 1409321205 1250618868 1409321205 1250618868 1636617019 1305621884 6554982768 | 1600773586
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