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Introduction
The aim of this Investigation is to compare handling characteristics of a simulated vehicle through basic calculations or from more advanced simulated conditions. This will help teams make decisions on vehicle setups in more time pressing circumstances if a number of setups can be quickly evaluated for how the vehicle will behave without expensive and time-consuming testing and modifications to the car. In particular we will be analysing the effect of roll stiffness changes for steady state cornering and also aerodynamic load and drag in straight line testing. Once simulated data has been acquired for the chosen setups it will be analysed to extract information of the vehicles handling characteristics such as weight transfer and magic number. Then basic calculations for predicted weight transfers will be used to compare how relevant these can be in industry for rapid setup testing or if they do not consider enough variables to provide valid setup suggestions. Firstly I will test for load transfer in steady state circle cornering with different anti roll bar and spring setups both front and rear to compare the roll centre distribution results from the simulator setup and the predicted value. Then a similar test will be done in a straight line fashion for different aerodynamic setups on the same vehicle to discover how aero force affects the centre of pressure and aerodynamic drag.

Methodology
The simulator used is a base performance simulator connected to Rfactor simulations software. Testing runs will be performed in the R factor software by adjusting the vehicle setup then having a driver drive in steady state and run down conditions. These conditions will be monitored by a supervisor checking for constant speed and steering input on a secondary display which helps ensure that load transfers are not affected by sudden steering inputs and remains as accurate as possible. Then after each run the log file is exported to a folder. The simulator monitors, amongst others, Wheel load, roll angle, steering input, car speed and lateral and longitudinal forces. Each run setup is noted and the time of the test. All tests will be carried out at 75m and 25m corner radius. At the end of each setup test the log file is exported and the time noted for that test. For the steady state load transfer testing the aero setups are set to minimum affect to have minimal effect on the wheel loads. Then all suspension setups were set back to the original figures and aero tests carried out. For these the car was driven up to top speed in 4th gear before neutral was selected and the car was coasted to 0mph. Then aero loads were evaluated at vmax and the aero drag force calculated by subtracting the rolling resistance from the deceleration force. Front and rear aero loads were gathered from the motec software as well and these were used to calculate the aerodynamic centre of pressure which gives a clue on how the aero setup will affect the handling characteristics of the vehicle.

Results and analysis
 
Plotting the total weight transfer against the setups shows that despite drastic changes to the spring rates the overall weight transfer remains largely similar due to most of the force coming from the moment of the centre of gravity twisting the chassis. This shows that despite setup change the overall forces remain fairly constant in the vehicle where it is the specific front and rear weight transfers which change totalling up to a fairly consistent overall figure.


The roll angle does follow trends that you would expect such as the min-min stiffness test having the highest roll angle and the max-max being smallest however the mixed setups are all surprisingly similar. The most surprising outcome is how much larger the actual roll angle is compared with the predicted at around twice what the equations would suggest. There are a number of factors affecting roll angle that the simple equations do not consider when estimating roll angle. The main amongst these are; tyre deformation chassis flex and change in roll centre position with suspension travel. These meant that it is not viable to predict overall body roll from the calculations as the real result are far outside a reasonable margin of error for the calculations.

The plot of magic number against roll stiffness distribution shows the main drawback of the software. We were unable to fully disable the aerodynamic forces on the car so had to set them to the minimum setting. As you can see from the graph the magic number while travelling around the 150m circle was significantly lower than on the 50m circle. This will mainly be due to the aero loads being placed on the car affecting weight transfer and tyre load. At the higher speed (approx. 75kmh) the forces are greater and have a higher effect on the calculated magic number than at approx 55kmh 50m diameter test. In addition to this it is also possible to see the inaccuracy caused by running a smaller circle at lower speed as the gradient of the line is far more varied as a small change in speed or steering input had a larger effect on the result than on the larger circle. This meant the magic number was not reliable at every point and would be best treated as a line of best fit than individual points. Overall you can see that as the roll stiffness distribution increases so does the magic number meaning as the front stiffens relative to the rear the weight transfer at the front becomes larger than the rear. You would expect this the make the care more prone to understeer which is usually easier for the average driver to manage and perhaps a desirable feature in a car that is involved in endurance style events as it should be less fatiguing for the driver.

Straight line run down

In the drag test it can be seen all but the final ride height test showed an increase in drag from the lower ride height.


Tables and calculations
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Predicted Total Weight Transfer	Spring Setting	Fmin Rmin	Fmid Rmid	Fmax Rmax	Fmax Rmin	Fmid Rmin	Fmin Rmid	Fmax Rmid	Fmid Rmax	1995	1966	2017	2028	2081	2047	2015	2031	Actual Total Weight Transfer	Spring Setting	Fmin Rmin	Fmid Rmid	Fmax Rmax	Fmax Rmin	Fmid Rmin	Fmin Rmid	Fmax Rmid	Fmid Rmax	2504	2471	2534	2555	2604	2574	2539	2557	Setup


Total weight transfer / N




Predicted Roll angle	Fmin Rmax	Fmid Rmax	Fmax Rmax	Fmin Rmid	Fmid Rmid	Fmax Rmid	Fmin Rmin	Fmid Rmin	Fmax Rmin	3.7000000000000002E-3	3.5000000000000001E-3	3.3999999999999998E-3	3.8999999999999998E-3	3.5999999999999999E-3	3.5000000000000001E-3	4.0000000000000001E-3	3.8999999999999998E-3	3.7000000000000002E-3	Actual Roll Angle	7.9000000000000008E-3	7.7000000000000002E-3	7.4999999999999997E-3	8.2000000000000007E-3	7.7000000000000002E-3	7.7000000000000002E-3	8.3000000000000001E-3	8.3999999999999995E-3	8.0999999999999996E-3	Setup


Roll Angle /rad




Magic Number 150m	0.65956370546498211	0.67372663828002421	0.686998630073829	0.69009557117425457	0.70355919747137363	0.71612898238776823	0.72292927530304929	0.73551315938166395	0.74721483815912371	0.56930000000000003	0.57769999999999999	0.58520000000000005	0.58640000000000003	0.59399999999999997	0.60209999999999997	0.60799999999999998	0.61629999999999996	0.62229999999999996	Predicted Magic Nmber	0.65956370546498211	0.67372663828002421	0.686998630073829	0.69009557117425457	0.70355919747137363	0.71612898238776823	0.72292927530304929	0.73551315938166395	0.74721483815912371	0.61390532544378695	0.62580009847365825	0.63708477937530983	0.63947239863214456	0.65106815869786372	0.66153846153846152	0.66716791979949874	0.67803940413262853	0.68801955990220054	Magic Number 50m	0.65956370546498211	0.67372663828002421	0.686998630073829	0.69009557117425457	0.70355919747137363	0.71612898238776823	0.72292927530304929	0.73551315938166395	0.74721483815912371	0.61150000000000004	0.61470000000000002	0.62170000000000003	0.62519999999999998	0.629	0.63749999999999996	0.63800000000000001	0.64939999999999998	0.65359999999999996	Predited magic number 50m	0.65956370546498211	0.67372663828002421	0.686998630073829	0.69009557117425457	0.70355919747137363	0.71612898238776823	0.72292927530304929	0.73551315938166395	0.74721483815912371	0.6139275766016713	0.62558993183009959	0.63697219361483004	0.63962472406181015	0.65137130801687759	0.66163456533055698	0.66721401204159825	0.67832167832167833	0.68808777429467083	Roll Stiffness Distribution


Magic Number





Aero Efficiency	1	2	3	4	5	6	7	8	9	10	3446.0783933539583	2283.2550138439351	3785.5172358964574	3688.233544183553	3616.3611279843412	3589.463597500514	3557.2110941360643	3754.4369000794309	3708.8022541220444	3460.9202181633682	


Cd change with ride height

Cd	1	2	3	4	5	1.0956241999758485	1.1011887453206135	1.1073097451998553	1.1284550175099628	1.0933983818379425	


CoP (%)

CoP (%)	33.31134865	1	2	3	4	5	6	7	8	9	10	33.311348653716976	43.371586861891572	33.581780538302283	18.257557724351344	49.745805795627859	25.654167790666303	43.770581778265644	27.858399296394019	42.165898617511516	33.44461305007588	


image1.emf
Density of Air 1.225kg/m^3

Setup V (KPH) V (m/s) Front Aero Force Rear Aero ForceTotal Aero ForceClf Clr Clt CoP (%) v1 v1 (M/S) v2 v2 (m/s) DiV1 DiV2 Aero Drag ForceCd Aero Efficiency

1 206.7 57.41666667 1096 2194.17 3290.17 -0.54278584 -1.08665 -1.62943 33.31135 195 54.16667 7.75 2.152778 2089.85 374.0625 1715.7875 0.954758 3446.078

2 206.3 57.30555556 1096 1431 2527 -0.54489272 -0.71144 -1.25634 43.37159 195 54.16667 7.75 2.152778 2363 374.0625 1988.9375 1.106753 2283.255

3 206 57.22222222 1622 3208 4830 -0.80875191 -1.59955 -2.40831 33.58178 195 54.16667 7.75 2.152778 2667 374.0625 2292.9375 1.275915 3785.517

4 206.2 57.27777778 767 3434 4201 -0.38169542 -1.70892 -2.09062 18.25756 195 54.16667 7.75 2.152778 2421 374.0625 2046.9375 1.139028 3688.234

5 206.6 57.38888889 1957 1977 3934 -0.97012813 -0.98004 -1.95017 49.74581 195 54.16667 7.75 2.152778 2329 374.0625 1954.9375 1.087834 3616.361

6 206.6 57.38888889 951 2756 3707 -0.47143171 -1.36621 -1.83764 25.65417 195 54.16667 7.75 2.152778 2230 374.0625 1855.9375 1.032745 3589.464

7 206.8 57.44444444 1595 2049 3644 -0.78914812 -1.01377 -1.80292 43.77058 195 54.16667 7.75 2.152778 2215 374.0625 1840.9375 1.024398 3557.211

8 206.1 57.25 1267 3281 4548 -0.63113104 -1.63437 -2.2655 27.8584 195 54.16667 7.75 2.152778 2551 374.0625 2176.9375 1.211367 3754.437

9 206.3 57.30555556 1830 2510 4340 -0.90981175 -1.24788 -2.1577 42.1659 195 54.16667 7.75 2.152778 2477 374.0625 2102.9375 1.170189 3708.802

10 206.8 57.44444444 1102 2193 3295 -0.54522961 -1.08502 -1.63025 33.44461 195 54.16667 7.75 2.152778 2085 374.0625 1710.9375 0.952059 3460.92

Setup V (KPH) V (m/s) Front Aero Force Rear Aero ForceTotal Aero ForceClf Clr Clt CoP (%) v1 v1 (M/S) v2 v2 (m/s) DiV1 DiV2 Aero Drag ForceCd Aero Efficiency

1 206.5 57.36111111 1444 2636 4080 -0.71651616 -1.30799 -2.02451 35.39216 195 54.16667 7.75 2.152778 2343 374.0625 1968.9375 1.095624 3723.905

2 206.5 57.36111111 1416 2617 4033 -0.70262249 -1.29856 -2.00118 35.11034 195 54.16667 7.75 2.152778 2353 374.0625 1978.9375 1.101189 3662.406

3 206.5 57.36111111 1360 2583 3943 -0.67483516 -1.28169 -1.95653 34.4915 195 54.16667 7.75 2.152778 2364 374.0625 1989.9375 1.10731 3560.883

4 206.5 57.36111111 1378 2562 3940 -0.68376681 -1.27127 -1.95504 34.97462 195 54.16667 7.75 2.152778 2402 374.0625 2027.9375 1.128455 3491.499

5 206.5 57.36111111 1435 2644 4079 -0.71205034 -1.31196 -2.02401 35.18019 195 54.16667 7.75 2.152778 2339 374.0625 1964.9375 1.093398 3730.571

Speed Decelleration Force

8.5 400

8.4 363

8.3 384

8.2 384

8.1 393

8 378

7.9 382

7.8 367

7.7 389

7.6 342

7.5 359

7.4 376

7.3 363

7.2 358

7.1 372

7 375

Average 7.75 374.0625
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150m

Spring Setting Corner Radius Speed Roll Stiffness Roll Stiffness distribution Predicted Roll angle Actual Roll Angle Predicted Front Weight Transfer Actual Front Weight Transfer Predicted Rear Weight Transfer Actual Rear Weight Transfer Predicted Total Weight Transfer Actual Total Weight Transfer Magic Number 150m Predicted Magic Nmber

1Fmin Rmin 75.25 95.3 696349.8526 0.722929275 0.004 0.0083 1331 1523 664 981 1995 2504 0.608 0.667168

2Fmid Rmid 76.64 95.5 762612.3994 0.703559197 0.0036 0.0077 1280 1469 686 1002 1966 2471 0.594 0.651068

3Fmax Rmax 74.76 95.5 830149.2259 0.68699863 0.0034 0.0075 1285 1483 732 1051 2017 2534 0.5852 0.637085

4Fmin Rmax 74.54 95.7 763249.5393 0.659563705 0.0037 0.0079 1245 1455 783 1101 2028 2555 0.5693 0.613905

5Fmax Rmin 73.97 95.7 763249.5393 0.747214838 0.0037 0.0081 1407 1598 638 970 2045 2568 0.6223 0.68802

6Fmid Rmin 72.67 95.7 729481.126 0.735513159 0.0039 0.0084 1411 1605 670 999 2081 2604 0.6163 0.678039

7Fmin Rmid 73.85 95.7 729481.126 0.690095571 0.0039 0.0082 1309 1509 737 1065 2047 2574 0.5864 0.639472

8Fmax Rmid 75.06 95.7 796380.8126 0.716128982 0.0035 0.0077 1333 1529 682 1010 2015 2539 0.6021 0.661538

9Fmid Rmax 74.41 95.7 796380.8126 0.673726638 0.0035 0.0077 1271 1477 760 1080 2031 2557 0.5777 0.6258

50m Spring Setting Corner Radius Speed Roll Stiffness distribution Predicted Roll angle Actual Roll Angle Predicted Front Weight Transfer Actual Front Weight Transfer Predicted Rear Weight Transfer Actual Rear Weight Transfer Predicted Total Weight Transfer Actual Total Weight Transfer Magic Number 50m Predited magic number 50m

1Fmin Rmin 26.21 53.9 696349.8526 0.722929275 0.0036 0.007 1219 1473 608 835 1827 2308 0.638 0.667214

2Fmid Rmid 25.83 54.5 762612.3994 0.703559197 0.0034 0.0067 1235 1509 662 888 1896 2397 0.629 0.651371

3Fmax Rmax 25.92 55.2 830149.2259 0.68699863 0.0032 0.0065 1237 1528 705 930 1942 2457 0.6217 0.636972

4Fmin Rmax 25.76 52.9 763249.5393 0.659563705 0.0032 0.0062 1102 1390 693 883 1795 2273 0.6115 0.613928

5Fmax Rmin 25.71 54.6 763249.5393 0.747214838 0.0035 0.0068 1317 1580 597 838 1914 2418 0.6536 0.688088

6Fmid Rmin 25.94 54 729481.126 0.735513159 0.0035 0.0067 1261 1526 599 824 1859 2350 0.6494 0.678322

7Fmin Rmid 25.87 53.3 729481.126 0.690095571 0.0034 0.0065 1159 1434 653 860 1812 2293 0.6252 0.639625

8Fmax Rmid 25.95 54.9 796380.8126 0.716128982 0.0033 0.0065 1271 1549 650 881 1921 2429 0.6375 0.661635

9Fmid Rmax 25.87 54.7 796380.8126 0.673726638 0.0033 0.0064 1193 1482 713 929 1907 2411 0.6147 0.62559

50m max velocity Spring Setting Corner Radius Speed Roll Stiffness distribution Predicted Roll angle Actual Roll Angle Predicted Front Weight Transfer Actual Front Weight Transfer Predicted Rear Weight Transfer Actual Rear Weight Transfer Predicted Total Weight Transfer Actual Total Weight Transfer Magic Number

1Fmin Rmax 26.2 69.8 763249.5393 0.659563705 0.0055 0.0107 1884 2373 1184 1516 3068 3889 0.6102 0.614081

2Fmid Rmid 25.43 68.6 762612.3994 0.703559197 0.0055 0.0108 1991 2439 1067 1432 3058 3871 0.6299 0.651079

3Fmax Rmin 27.56 70.8 763249.5393 0.747214838 0.0054 0.011 2064 2463 937 1331 3001 3794 0.6493 0.687771

ARB 150m ARB Corner Radius Speed Roll Stiffness distribution Predicted Roll angle Actual Roll Angle Predicted Front Weight Transfer Actual Front Weight Transfer Predicted Rear Weight Transfer Actual Rear Weight Transfer Predicted Total Weight Transfer Actual Total Weight Transfer Magic Number

1Fmin Rmin 73.69 95.7 487583.1646 0.703104535 0.0058 0.0101 1335 1538 717 1034 2051 2571 0.598 0.650902

2Fmid Rmid 74.16 95.4 762612.3994 0.703559197 0.0037 0.0079 1320 1519 707 1034 2027 2553 0.5949 0.651209

3Fmax Rmax 74.7 95.7 1022856.938 0.714568298 0.0027 0.007 1336 1520 687 1034 2024 2554 0.5951 0.660079

4Fmin Rmax 74.45 95.6 634777.7313 0.540066101 0.0044 0.0085 1041 1331 955 1229 2029 2560 0.5198 0.513061

5Fmax Rmin 74.31 95.7 875662.3713 0.834683738 0.0032 0.0079 1551 1705 485 858 2036 2563 0.6652 0.761788

ARB 50m ARB Corner Radius Speed Roll Stiffness distribution Predicted Roll angle Actual Roll Angle Predicted Front Weight Transfer Actual Front Weight Transfer Predicted Rear Weight Transfer Actual Rear Weight Transfer Predicted Total Weight Transfer Actual Total Weight Transfer Magic Number

1Fmin Rmin 25.46 54.9 487583.1646 0.703104535 0.0055 0.0088 1271 1546 683 925 1954 2470 0.6257 0.650461

2Fmid Rmid 25.12 54.3 762612.3994 0.703559197 0.0035 0.0067 1262 1548 676 904 1938 2451 0.6314 0.651187

3Fmax Rmax 25.6 53.2 1022856.938 0.714568298 0.0025 0.0055 1205 1474 620 835 1825 2309 0.6383 0.660274

4Fmin Rmax 24.79 54.5 634777.7313 0.540066101 0.0043 0.0076 1016 1396 964 1111 1981 2507 0.5568 0.512872

5Fmax Rmin 25.33 54.4 875662.3713 0.834683738 0.003 0.0066 1467 1695 459 739 1926 2434 0.6963 0.761682
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MotecSS:2.0

Vehicle General

Wheelbase

Track Front

Track Rear

Total Weight Front

Total Weight Rear

Sprung Weight

Front Corner Unsprung Weight

Rear Corner Unsprung Weight

Total Weight

Front Tyre Rolling Radius

Rear Tyre Rolling Radius

Suspension Constants

Roll Bar Rate Front

Roll Bar Rate Rear

Spring Rate Front

Spring Rate Rear

Static Roll Centre Height Front

Static Roll Centre Height Rear

Motion Ratio Front

Motion Ratio Rear

Motion Ratio Roll Bar Front

Motion Ratio Roll Bar Rear

Front Wheel Rate

Rear Wheel Rate

Front Roll Stiffness

Rear Roll Stiffness

Total roll stiffness

Roll stiffness Distribution

DrivelineDiff 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 kg kg Kg Kg Kg kg m m N/m N/m N/m N/m m m N/m N/m

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

Springs 11-Feb-20 12:54:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 202000 202000 0.008210.0311 0.69 0.69 1 1 376172.2 144172.2 503411.6943 192938.1583 696349.8526 0.722929275

11-Feb-20 12:59:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 254000 254000 0.008210.0311 0.69 0.69 1 1 400929.4 168929.4 536542.9677 226069.4317 762612.3994 0.703559197

11-Feb-20 13:02:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 307000 307000 0.008210.0311 0.69 0.69 1 1 426162.7 194162.7 570311.3809 259837.8449 830149.2259 0.68699863

11-Feb-20 13:04:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 202000 307000 0.008210.0311 0.69 0.69 1 1 376172.2 194162.7 503411.6943 259837.8449 763249.5393 0.659563705

11-Feb-20 13:07:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 307000 202000 0.008210.0311 0.69 0.69 1 1 426162.7 144172.2 570311.3809 192938.1583 763249.5393 0.747214838

11-Feb-20 13:09:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 254000 202000 0.008210.0311 0.69 0.69 1 1 400929.4 144172.2 536542.9677 192938.1583 729481.126 0.735513159

11-Feb-20 13:11:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 202000 254000 0.008210.0311 0.69 0.69 1 1 376172.2 168929.4 503411.6943 226069.4317 729481.126 0.690095571

11-Feb-20 13:12:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 307000 254000 0.008210.0311 0.69 0.69 1 1 426162.7 168929.4 570311.3809 226069.4317 796380.8126 0.716128982

11-Feb-20 13:14:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 254000 307000 0.008210.0311 0.69 0.69 1 1 400929.4 194162.7 536542.9677 259837.8449 796380.8126 0.673726638

Max V 11-Feb-20 13:19:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 202000 307000 0.008210.0311 0.69 0.69 1 1 376172.2 194162.7 503411.6943 259837.8449 763249.5393 0.659563705

11-Feb-20 13:20:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 254000 254000 0.008210.0311 0.69 0.69 1 1 400929.4 168929.4 536542.9677 226069.4317 762612.3994 0.703559197

11-Feb-20 13:22:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 307000 202000 0.008210.0311 0.69 0.69 1 1 426162.7 144172.2 570311.3809 192938.1583 763249.5393 0.747214838

ARB 11-Feb-20 13:26:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 160000 12000 202000 202000 0.008210.0311 0.69 0.69 1 1 256172.2 108172.2 342821.9343 144761.2303 487583.1646 0.703104535

11-Feb-20 13:29:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 254000 254000 0.008210.0311 0.69 0.69 1 1 400929.4 168929.4 536542.9677 226069.4317 762612.3994 0.703559197

11-Feb-20 13:31:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 400000 72000 307000 307000 0.008210.0311 0.69 0.69 1 1 546162.7 218162.7 730901.1409 291955.7969 1022856.938 0.714568298

11-Feb-20 13:35:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 160000 72000 202000 307000 0.008210.0311 0.69 0.69 1 1 256172.2 218162.7 342821.9343 291955.7969 634777.7313 0.540066101

11-Feb-20 13:39:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 400000 12000 307000 202000 0.008210.0311 0.69 0.69 1 1 546162.7 108172.2 730901.1409 144761.2303 875662.3713 0.834683738

Max Ride height 11-Feb-20 13:43:00 2.755 1.636 1.636 567 567 1134 24 24 1230 0.325 0.355 280000 48000 254000 254000 0.008210.0311 0.69 0.69 1 1 400929.4 168929.4 536542.9677 226069.4317 762612.3994 0.703559197
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