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[bookmark: _Toc34648247]Introduction
[bookmark: _Toc34648248]Background
On track aerodynamic and vehicle dynamic testing is the most accurate for of data collection, which helps push the development of a car. This method gives real world data when compared to CFD or wind tunnel testing, which can show general trends, however the specific data can be skewed due to software or wind tunnel limitations. A simple Coast down test is used to calculate the aerodynamic forces, rolling resistance, coefficients of drag and lift, and the center of pressure. (Vboxautomotive, 2020) Steady state cornering tests are used to calculate front/rear/total weight transfers, magic number, roll angle, and steering input %. This data is extrapolated using math-channels in Motec i2 software and analyzed using excel. Analyzing actual and predicted data collected allows up to see the correlation between trends and shows the accuracy of the simulator data. 
[bookmark: _Toc34648249]Set-up and Procedure
[bookmark: _Toc34648250]Setup 
Set-up for coast down testing was simple: Run 9 set-ups, each with varying front and rear aero settings (angle of attack). The combination of settings was:
   Figure 1-Front & Rear Aero Settings
	Run
	Front Aero Setting:
	Rear Aero Setting:

	1
	1
	1

	2
	2
	6

	3
	3
	12

	4
	1
	12

	5
	3
	1

	6
	1
	6

	7
	2
	1

	8
	2
	12

	9
	3
	6



As well as changing the aero settings, we also varied the ride height settings. They were as follows:
   Figure 2- F&R ride height settings
	Run
	Front ride height Setting:
	Rear ride height Setting:

	1
	4.6
	5.8

	2
	5.8
	6.8

	3
	7
	8

	4
	4.6
	8

	5
	7
	5.8



Setting the car up for the steady state testing was a slightly more involved procedure. We varied the spring stiffness values, as well as the ARB (anti-roll bar) values. They were as follows:
Figure 3- Front & Rear Spring Setting
	Run
	Front Spring Setting:
	Rear spring Setting:

	1
	202
	202

	2
	254
	254

	3
	307
	307

	4
	202
	307

	5
	307
	202

	6
	254
	202

	7
	202
	254

	8
	307
	254

	9
	254
	307


           
  Figure 4- Front and Rear ARB setting
	Run
	Front ARB Setting:
	Rear ARB Setting:

	1
	160
	12

	2
	280
	48

	3
	400
	72

	4
	160
	72

	5
	400
	12


[bookmark: _Toc34648251]
Procedure
 Coast Down Test Procedure:
The coast down test is relatively simple: select the suspension/ride height combination that is being tested, load the simulators skid pad track, and accelerate the car until max velocity (max rpm) is reached in 4th gear, hold for 3-5 seconds, and while still maintaining full throttle, neutral gear should be selected. Allow the car to coast to a complete stop in a straight line, do not touch the brake pedal. Repeat for all set-ups, performing at least one run in the opposite direction to corroborate findings.
Steady State Test Procedure:
Select the spring and/or antiroll bar setting that needs to be tested. Load track and car model and proceed to the radius circle you wish to test on. Drive at a constant speed with a constant steering input. The more these vary, the higher likeliness of inconsistency you will have.
[bookmark: _Toc34648252]Aerodynamic Data Analysis
[image: ]There were some exceedingly clear trends in our aerodynamic testing, namely the correlation between front and rear aero loads and the location of the center of pressure. Katz states that for an aerodynamically stable vehicle the center of gravity must be ahead of the center of pressure. (Katz, 2006) Using the formula  the Aston Martin DB9R that we tested has a center of gravity in the center of the vehicle, 1.3775 m from the front or rear of the vehicle. Figure 1 shows that the center of pressure of our test vehicle never reaches the exact mid point, which coincides with our center of gravity. We can see that when the settings on the front is at maximum (3), and the rear is at minimum (1), we can see that the center of pressure does still not line up with the center of gravity, as there is still a 49/51% distribution between front and rear. This alludes to a higher stability at top speed, as every setup has the center of pressure behind the center of gravity. It would not be a wrong statement to say that the car we are testing is inherently aerodynamically stable at high speed. As the rear wing produces as much downforce in its’ lowest setting as the front splitter does at its highest setting, we can see that when the setup is F3R1, the center of pressure is .497; With the car having a central center of gravity this allows the car to have the [image: ]most stability at high speed. Figure 2 shows that with the change in ride height, the center of pressure shows very little change. This could be as a result of the adjustment available not being great enough to get the nose of the car close enough to the ground, or there is no diffuser to take advantage of speeding the airflow [image: ]up under the car by lowering the front end. Another theory, based on the Vehicle Attitude – Ride Height section of Tim Tudor’s aerodynamic lecture, states that at a certain point of ride height, h, the lift stops increasing and trends at a similar value as it did when the ride height was close to the ground. (Tudor, 2020)  On the test car, the ride height could be so high that any adjustment did not affect the aerodynamic attitude by speeding up the airflow underneath the car as  however with further testing it was clear that it had a significant change on the handling characteristics. Referencing Figure 3, there is a clear trend between the drag coefficient (CoD), and the aero setting. The higher the setting applied, the higher the aero force (downforce) is produced, however with the expense of an increase in total drag produced. A wing with a higher angle of attack will produce more downforce, to a certain point where the flow will separate early, however it will also produce an increase in drag. To calculate the drag coefficient, the equation . Figure 3 shows a clear correlation between an increase in aero force (downforce) and drag coefficient. This is a tradeoff that needs to be chosen carefully, as it will have  a positive effect on grip levels, however it will have a detrimental effect on top speed and [image: ]acceleration. In Figure 4, There is a clear relation between CoD, CoL, and downforce; This is as a result of the aerodynamic principle that states  “Lift, like drag, increases as the square of the velocity”. (Nasa, 2015) As the velocity of the vehicle increases, the drag will inherently increase, and so will the lift, which we will consider downforce as positive lift (C-L) in this testing scenario as a result of this principle. The Lift/Drag ratio is used as an indication of the aerodynamic efficiency of a surface. The equation for this is  , and using this we can see that there is a clear correlation between the aerodynamic efficiency ( and the downforce produced, however there is also a significant increase in CoD with the increase in downforce. There are many ways that the aerodynamic efficiency of this car could be improved, namely with the use of ground effects, and to increase the size and angle at which the rear diffuser operates at. This would allow for a massive increase in downforce; however, the drag penalty would be significantly reduced compared to conventional rear wings. However, this could lead to the potentially dangerous problem of “porpoising”, which leads to the car being very pitch sensitive, leading to significant instability over uneven surfaces. The car moving up and down will increase and decrease the airflow going under the car, resulting in a car that will lose the majority of its downforce at any given time. (Martin and Fuller, 2008)Figure 1- Aero change: Aero forces VS. Center of Pressure
Figure 2- Ride height change: Ride Height vs. CoP
Figure 3- Drag coeff & CoL & CoD vs. aero setting
Figure 4- L/D Ratio vs Downforce

[bookmark: _Toc34648253][image: ]Steady State Data AnalysisFigure 5-Actual vs predicted FWT (75m & 25m)

[image: ]Rowley states that the stiffest corner, or axle, sees the highest load transfer across it. (Rowley, 2004) This is demonstrated in Figure 5, as it is shown that the set up FMAX/RMIN (F307/R202) has the most weight transfer. This trend is confirmed in the predicted channel, however there is a discrepancy in the value of weight transfer (N), this is spoken about in the Potential Errors section. The rear weight transfer follows the same trend, when the setup is FMIN/RMAX, the weight transfer is highest (Appendix 2).  We can see that, in Figure 6, as roll stiffness across the front axle is increase, the magnitude of understeer decreases, this is exactly opposite to what we would think should occur. The reason this is unexpected is because as the front roll stiffness increases the total available grip decreases. As shown in appendix 3, there is a clear correlation between FWT, Front roll stiffness distribution, and how understeer is influenced by them both. In appendix 4, the trend between predicted front weight transfer and understeer is substantiated, however the values for PFWT are skewed compared to actual FWT. During the testing phase where the anti-roll bar (ARB) settings were changed, the springs were left in their FMID/RMID setting. ARBs are useful in adjusting roll stiffness as “The anti-roll bar is an important element of the suspension since it allows the designer to control the roll stiffness of the vehicle independently from the bump stiffness.” (Balkwill, 2018) This fact allows the set-up of a suspension system to change the roll stiffness, either front or rear, without changing the spring [image: ]stiffness, which is useful as stiffer spring set-ups prevent the car from adapting to road surfaces, and an increase in sensitivity to pitch changes. In Figure 7, The predicted FWT math channel once again supports the trend of actual FWT, and we can see as the front roll stiffness is increased due to the stiffening of the front ARB, the PFWT & FWT show and increasing trend as well. The data collected from the actual channels, and the predicted channels, shows that higher spring rates, or ARB stiffness, does in fact lead to a higher amount of weight transfer.       Figure 6- Actual fwt vs Understeer @ spring setting
Understeer acts opposite to what we would assume.
   Figure 7- ARB vs Front roll stiffness and WT

Magic number, as known as Total Lateral Load Transfer Distribution, is a value used by the motorsport industry, and is “communicated as the level of the roll gradient taken by the front suspension of the car.” (Murugan, 2017) We can use this figure to change the spring and arb stiffnesses according to the desired handling characteristics. The equation for magic number is: , using the data gathered from MoTec, we can plot the magic number. In Figure 8, the magic numbers are all above 0.5 and up to 0.7 leading to the inference  that there is a high amount of weight transfer at the front. However the value of magic #, or FWT, desired depends on the individual driver as some will prefer a higher RWT to allow for a greater amount of rotation at the [image: ]turn in to a corner. In most road cars, which are set up for “safe” understeer, a higher front weight transfer would be desired.Figure 8- Magic # vs roll stiffness @ spring settings

Milliken and Milliken give a guideline for roll gradient per “g” of lateral acceleration as follows:
		• 0.2 – 0.7 deg/g for stiff higher downforce cars
 	• 0.7 – 1.8 deg/g for low downforce sedans
To find the roll gradient for the Aston Martin that we tested, two formulas are needed:
	
	Roll Gradient (Deg/G) = 
For a FMID/RMID set up:
	

	Roll Gradient (Deg/G) = .23 Deg/g

This value of .23 Deg/g, for a FMID/RMID set-up, follows the Millikens guideline, which we can use to deduce that the setup of the DBR9 we tested to be very responsive in transient conditions, however it may come at the expense of mechanical grip over bumpy or inconsistent road condition. (Milliken and Milliken, 1995)  During the steady state testing we performed where there was no chassis torsion accounted for, an accurate picture of the cars handling wasn’t necessarily painted, as when a chassis in roll acts as a torsional spring. (Milliken and Milliken, 1995) This error and assumption, along with many others, is what allows for the trend lines for FWT & RWT, Magic  #, and understeer to be accurate when compared to actual trendlines. However, these assumptions, that are covered further in the Potential errors section, are the reason the accuracy of the numerical values themselves to be wrong, and in some cases as with RWT, they are off by as much as 353 N, a figure that is 35% lower that the data collected from the simulator session.
[image: ]Figure 9- Roll Gradients for each spring set up

[image: ]In Figure 9, we can see as the total spring stiffness increases, the roll gradient decreases as expected. The set up FMAX/RMAX shows the lowest roll gradient, meaning the chassis has the lowest flex and the greatest transient response, however mid corner balance, and sensitivity over rough surfaces is questionable. In Figure 10, the anti-roll bar rate is the data that shows an interesting trend. For these tests, the spring rate matched the arb settings, i.e. for the ARB FMAX/RMAX test, the spring setting was corresponding with the setting of FMAX/RMAX. With the ARB setting FMAX/RMAX, and the springs corresponding, we can see a roll gradient of 0.17 Deg/g. This is an extremely stiff combination leading to an unstable handling car, as the response in bump will be too firm. However utilizing the ARB adjustment, which is separate to spring rate adjustment, allows us to create the ideal chassis flex (torsion), without changing bump stiffness.  These independent adjustments can make the difference between a stiff car that the driver is predictable, and a car that is overly stiff and has inconsistent transient response to mid corner changes in suspension geometry, or track condition.Figure 10- Roll gradients for each ARB and Spring setting
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Potential Errors
The math channels that were written have some validity in the way they show and validate trends with the actual data obtained through the simulator. However, the numerical values that are generated by these channels have a significant amount of error in them, and this is for several reasons:
· The Aerodynamic settings were on the minimum setting; however they were still active. The predicted math channels did not account for these added aero loads in the weight transfer channels, and the roll stiffness distribution.
· Tire deformation is not accounted for in the predicted math channels. Tire deformation reduces mechanical lateral grip, allows the suspension geometry to change, and decreases weight transfer because it reduces the effect of stiffening spring rates. This is the main reason for the results being skewed compared to actual data gathered. This factor is something we can attribute to the reason that the gyro roll angle is twice the value of predicted roll angle. This difference highlights the influence of tire roll as tires can effectively be thought of as spring, with their own spring rates, knows as tire rate. Tire hysteresis is a factor in the inaccuracy, as the influence in temperature, pressure, wear, and “If the tire has high hysteresis at high frequencies, it conforms to the tiny gaps in the road rather than “bouncing” and gives better grip.” (Phillips, 2017) A tire with low hysteresis will be unstable over differing road surfaces.
· Roll center doesn’t move on predicted channels, as it does in accurate testing. The roll center migration has an effect on the data, as a car rolls, the roll center can move vertically and laterally. As the roll center migrates, it can make the handling unpredictable, however it does not have a major influence the weight transfer value. (Tudor, 2020)
· The chassis is under torsion forces when it is in roll, and this can change the effective data collection for weight transfer values. “With steady state roll angles different front to rear, or different roll frequencies front to rear, chassis torsion will be induced” (Milliken & Milliken, 1995) Torsion skews the  results further as it decreases the effect of stiffening spring rates, as it doesn’t transfer total weight transfer effects front to rear. “The proposed rigid chassis evaluation index can reflect chassis torsional stiffness relative to suspension roll stiffness. It's useful to analyze influence of chassis torsional stiffness on suspension roll angles” (Xin & Jun, 2010) 
· Radius of the tire is predicted to be the same when its loaded and unloaded, which as the car goes into  a state of roll, the tire deforms, and the rolling radius is decreased. This effect is not accounted for in the predicted FWTusf, RWTusr channels, which in turn has an effect on the predicted magic number math channel. It is clear that one error can be carried forward and will influence other values gathered. 
· Wheel rates don’t  change in the predicted channels as they do in the simulator data. These wheel rates have influence on the PWTsf and PWTsr channels. 
· The radius of the swing of the upper and lower control arms changes depending on position, so the motion ratio value that we use is only valid at one specific point, adding a slight bit of error into the equation.
· In order to calculate the center of gravity above roll axis, we assumed the small angle theory is correct.

[bookmark: _GoBack]All of these tests were performed under steady state conditions, which vary greatly from actual track and race circumstances. For a more accurate idea of the transient suspension and handling characteristics to be seen, full circuit testing must be done. Full circuit testing will highlight pitch sensitivity, mid-corner under/oversteer, road surface sensitivity, driver confidence, and the effectiveness of the downforce generated, among many other factors. Steady state simulator testing is useful to get the basic set-up of the car in line to start testing, however, to gain a more accurate idea of the balance and characteristics, full track simulator or on track testing is needed. 

[bookmark: _Appendices][bookmark: _Toc34648255]AppendicesAppendix 6- Math Channels & Constants
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Appendix 5- RWT actual & predicted (25m/75m)

[image: ]Appendix 7- Front roll stiff dist vs. suspension setting
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Appendix 8- Predicted fwt vs. understeer
Appendix 9- 3D graphs showing distributions vs. set-up
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(2"Tront unsprung mass per comer’ kal"G Force Lat'[G]"G' m/s/]"Tront roling radius’ ) Track Front’ m]
(2"rear unsprung mass per comer’ [kg]"G Force Lat' [G]"G' [m/s/s]"rear roling radius’ m])/ Track Rear [m]
PWTSF [N} PWTSRCF [NJ+PWTusf' IN]

PWTsr' [NIPWTSRCR' [N} PWTusr [N]

PWTF INV(PWTF [NPWTY IN)

(MASS * [kg]"G Force Lat'[G]"G [m/s/s]"CoG ABOVEROLL AXIS' [M]/(front rol stffness’ [NM/RAD}+ear ol stffness’ [NM/RAD])
G Force Long'[GI"G' [m/s/s]"MASS * kkg]

(Com Speed’ [km/h)/3.6)"2/(G Force Lat' [G]"G' Im/s/s)

Wheelbase' m] /'comer radius’ m]

theoretical wheel steer (ackeman)' frad]'(-16.99/.036)

abs(Steering Wheel Pct’ ['2])-abs(theoretical steer pct)

PWTF NS PWTF [N]

Front rol stifness’ [NM/RAD)/(front rollstfiness’ INM/RAD}+rear rol stffness’ [NM/RAD])

‘rear rol stifness’ [NM/RAD}/(rear rol stffness’ [NM/RAD}+front rol stffness [NM/RAD])
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FRONT FRONT FRONT FRONT

202 254 307 202 254 307 160 280 400 160 280 400

202 2379 2352 2408 202 2511 2549 2549 12 2466 2497 2556 12 2572 2562 2556

REAR 255 2346 2381 2536 REAR 255 2552 2490 2397 REAR 48 2497 2469 2464 REAR 48 2562 2557 2550

307 2343 2517 2350 307 2549 2387 2545 72 2557 2464 2366 72 2557 2551 2538

FRONT FRONT FRONT FRONT

202 254 307 202 254 307 160 280 400 160 280 400

202 1999 1977 1971 202 2119 2150 2157 12 2075 2108 2173 12 2180 2214 2298

REAR 254 1971 2003 2139 REAR 255 2158 2102 2015 REAR 48 2036 2076 2080 REAR 48 2108 2164 2203

307 1969 2125 2012 307 2155 2006 2146 72 1958 2008 1990 72 1980 2097 2146

FRONT FRONT FRONT FRONT

202 254 307 202 254 307 160 280 400 160 280 400

202 38.67 39.37 39.88 202 16.88 16.97 17.01 12 40.25 40.41 40.21 12 17.21 17.13 16.99

REAR 255 39.31 39.58 39.53 REAR 255 16.97 17 16.98 REAR 48 40.87 40.77 40.11 REAR 48 17.22 17.20 17.05

307 39.23 39.73 40.48 307 17.07 16.86 16.82 72 41.58 40.57 39.35 72 17.26 17.14 16.96

FRONT FRONT FRONT FRONT

202 254 307 202 254 307 160 280 400 160 280 400

202 49 51 51 202 17 17 17 12 51.00 51.33 51.00 12 18.00 17.67 17.00

REAR 255 51 51 51 REAR 255 17 17.27 17 REAR 48 51.67 52.00 51.00 REAR 48 17.67 18.00 17.33

307 50 51 51 307 17 17 17 72 52.00 51.33 50.00 72 17.00 17.33 17.00
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MotecSS:2.0

Vehicle General

Wheelbase

Wheelbase Left

Wheelbase Right

Track Front

Track Rear

Total Weight Front

Total Weight Rear

Static Weight FL

Static Weight FR

Static Weight RL

Static Weight RR Ackerman Factor

front rolling radius

rear rolling radius

front unsprung mass per corner

rear unsprung mass per corner

Suspension Constants

Roll Bar Rate Front

Roll Bar Rate Rear

Spring Rate FL

Spring Rate FR

Spring Rate RL

Spring Rate RR

Static Roll Centre Height Front

Static Roll Centre Height Rear

Motion Ratio FL

Motion Ratio FR

Motion Ratio RL

Motion Ratio RR

Motion Ratio Roll Bar Front

Motion Ratio Roll Bar Rear

CoG ABOVEROLL AXIS

wheel rate front

wheel rate rear

front roll stiffness

rear roll stiffness

Driveline

Diff RatioGear Ratio 1Gear Ratio 2Gear Ratio 3Gear Ratio 4Gear Ratio 5Gear Ratio 6Gear Ratio 7AeroRear Wing AngleSplitter Height FrontSplitter Angle FrontOtherFuel Level Initial

Date Time m m m m m kg kg kg kg kg kg % m m kg kg N/mm N/mm N/mm N/mm N/mm N/mm m m M NM NM

NM/RA

D

NM/RA

D

Difference 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

min/min 11-Feb-20 12:54:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 202 202 202 202 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 376172132172503412176879

mid/mid 11-Feb-20 12:59:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 254 254 254 254 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 400929156929536543210010

max/max 11-Feb-20 01:02:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 307 307 307 307 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 426163182163570311243779

min/max 11-Feb-20 01:04:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 202 202 307 307 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 376172182163503412243779

max/min 11-Feb-20 01:07:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 307 307 202 202 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 426163132172570311176879

mid/min 11-Feb-20 01:09:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 254 254 202 202 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 400929132172536543176879

min/mid 11-Feb-20 01:11:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 202 202 254 254 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 376172156929503412210010

max/mid 11-Feb-20 01:12:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 307 307 254 254 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 426163156929570311210010

mid/max 11-Feb-20 01:14:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 254 254 307 307 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 400929182163536543243779

max v min/max 11-Feb-20 01:19:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 202 202 307 307 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 376172182163503412243779

max v mid/mid 11-Feb-20 01:20:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 254 254 254 254 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 400929156929536543210010

max v max/min 11-Feb-20 01:22:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 307 307 202 202 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 426163132172570311176879

arb min/min 11-Feb-20 01:26:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 160 12 202 202 202 202 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 256172108172342822144761

arb mid/mid 11-Feb-20 01:29:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 48 254 254 254 254 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 400929168929536543226069

arb max/max 11-Feb-20 01:31:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 400 72 307 307 307 307 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 546163218163730901291956

arb min/max 11-Feb-20 01:35:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 160 72 202 202 307 307 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 256172218163342822291956

arb max/min 11-Feb-20 01:39:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 400 12 307 307 202 202 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 546163108172730901144761

Ride height folder 11-Feb-20 01:43:00 PM 2.755 2.755 2.755 1.636 1.636 567.000 567.000283.500 283.500283.500 283.500 0.325 0.355 24.000 24.000 280 36 254 254 254 254 0.008 0.031 0.69 0.69 0.69 0.69 1 1 0.2603 400929156929536543210010

Set

Hide Values

Set
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