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[bookmark: _Toc30440458]Abstract
This assignment will be explaining how to use an engine dyno and the data gained from the engine dyno and it will break down what’s happening during and engine pull by using graphs it also show what to do and use to make you engine dyno results have more uses by giving thermal efficiency and also the explain the effects from pulse tuning and talk about the Vtec system and how it works  
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[bookmark: _Toc30440459]1.0 Introduction
[bookmark: _Toc30440460]1.1 Aims 
The purpose of this assignment is to know how to use an engine dyno and have a further understanding of data collected from an engine dyno by using the data to extract useful parameters like corrected Power, Torque, BMEP, SFC, Thermal Efficiency, construct power, SFC and torque to then create graphs to go into more depth of what the data shows 
1.2 [bookmark: _Toc30440461]Background 
The engine used was a Honda 1.6 Vtec that is mounted to the dyno with a small driveshaft, the dyno measures load and engine speed which mean you can calculate the torque and power it measures the load with an external scale which you can affect by attaching weights to the external face to get a reading. This engine dyno is a better for finding the performance of the engine because it doesn’t have the losses from the gearbox, driveshaft and differential which means you can compare to cars engines without the losses affecting the results 
[bookmark: _GoBack]
[bookmark: _Toc30440462]2.0 Methodology
[bookmark: _Toc30440463]2.1 Engine dyno session 
First thing is to start the engine and all the cooling systems that are used to cool the engine, this must be better than the factory cooling system as the engine isn’t getting any air flow like it would in a vehicle.
Then the engine dyno must be engaged to give resistance to the engine this is done with a motor that has magnets which creates the resistance this mean the dyno is very magnetic and must have precautions so you should be very careful with metal objects and technology 
The engine dyno has pressure points that are used to detect the torque being applied to it this can also be done from the outside by attaching a torque arm which can be used to calculate the accuracy of the dyno by using this formula, force (newton) × length (meters) = torque this means you must  know the length and weight of the torque arm 
Once the engine is at an operating temp you can put the engine through the tests needed to get the data like a step test which is recording the load of the engine through increment of 50 rpm starting from 1000rpm and finishing at 5500rpm it only takes data when the engine is maintaining the rpm this mean it is taking much more time to be performed so you can do as much as it would be overheating.
A sweep test can also be performed to analyse the acceleration of the engine by letting the engine accelerate at a constant rate like 300rpm per second this is different to the step test as its at a constant rate of acceleration 
You can also control the dyno manually by controlling the throttle and the resistance the dyno gives to the engine this wouldn’t be used as often as there is a difficulty being actuate with it 
2.2 Equipment 
2 1.6 Honda Vtec engine 
3 Engine dyno 
4 Torque arms /weights 
[bookmark: _Toc30440464]2.3 Excel data 
 To calculate the torque the formula is 


To Calculate the Brake Power the formula is   


To Calculate the corrected Power 

The pressure was given in mBar so dividing it by 1000 to convert it to bar and the temp was given in degree c so + 273 to convert it to kelvin 


[bookmark: _Hlk30081342]To calculate S.F.C first you need to find the specific gravity of fuel you do this by dividing the density of the fuel by the density of water by measuring the fuel and water in pounds per gallon the fuel was 6 pounds per gallon and water is 8.325 pounds per gallon 

This mean that you can now use the specific gravity of fuel to convert the fuel flow rate from l/min to kg/min by multiplying the fuel flow rate (l/min) by the specific gravity of fuel (0.72)


Then you can convert the fuel flow rate from kg/min into kg/hour by multiplying it by 60


Then you can divide the fuel flow rate (kg/hour) by the brake power in kW to convert watts to kw divide by 1000


To calculate the piston area of the engine the formula is 



To calculate the B.M.E.P use this formula 


[bookmark: _Hlk30081517]


To calculate Break Thermal Efficiency, you will need this formula 




[bookmark: _Toc30440465]3.0 Analysis

[bookmark: _Toc30440466][image: ]3.1 torque
This torque graph shows that the engine produces it peak torque at 3500 rpm this makes sense as an engine usually does this. In this example the engine is getting an increased power in waves as there is a pulse tuning effect which means the valves and air frequency match to help push pressurised air into the piston to produce more power/torque. The reason this works is because when the cylinder is moving towards BDC (bottom dead centre) it is pulling air into the cylinder, once it has reached BDC the inlet valve will close and the air will bounce of the valve and move in the opposite direction towards the inlet manifold then it will bounce the air back. The next time the intake opens it will push pressurised air into the cylinders but this only work through sections of the rev range because it must match the frequency of the inlet valves, this can be fine-tuned by changing the length of the intake which changes the air frequency this is why the graph has up and downs and especially why one of the peaks is at 3500rpm because this is where the peak torque is and will help increases the peak torque further 

[bookmark: _Toc30440467]3.2 Brake power 
[bookmark: _Hlk30409826][image: ]This power graph is very linier at the start then it also shows the power/torque gain from the pulse tuning effect mostly again at 3500rpm where help to bring the power up but this does not help to increase the peak power as it is in the middle of the rev range it also has a power loss where there is a power small turn at the very end of the test is a small power increase this is because the engine has VVT (variable valve timing) that is activated at 5500rpm this isn’t fully recorded as in the test as we didn’t go past 5500 rpm but the bigger cams are allowing more fuel and air into the cylinder to increase power but only the very start of the VVT is taking effect this would help increase power when the previous valves are running out of steam 

[bookmark: _Toc30440468]3.3 SFC (specific fuel consumption) 
[image: ]








The SFC (specific fuel consumption) is high at idle because the load on the engine is high and the engine is spaying lots of fuel to help deal with the load once the car gets away from idle it has a drop at 3500 rpm this could also be because of the pulse effect where the car can push more air into the engine meaning it does need as much fuel because it can burn the fuel more efficiently 



[bookmark: _Toc30440469]4.0 Conclusion
In conclusion this assignment has gone through how to operate an engine dyno with set up procedures it also talks about the details of how it works with the motor, it also goes though the data given by the dyno and what to do with it using excel with step by step formulas to get useful information that would be used by car company’s and garages to know what the engine is doing this would mainly be done with the graphs that was created as they are easy to see the changes the engine experiences through the rev range, these graphs also show the engine characteristics and different systems and how technologies work to produce power/torque mostly shown by pulse tuning and how VVT could affect the power/torque band if the engine when through its full rev range as that would have engaged Vtec 







[bookmark: _Toc30440470]5.0 Recommendations for further study
This assignment could have studied the full rev range which would mean the data from the Vtec could of been found and see how it effects the power and torque it could also new filters to see how much difference it can make to the SFC and the power and using different fuel to fine how it effects the all perimeters of the engine like SFC and power 
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[bookmark: _Toc30440472]7.0 Appendices
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76| 130652 4500 031415 0226408 1356424 102275 08187 15 1063834 5041475477 S041475477 495301782 | 102782 0077 0075 a 0269 000441785 9823083651 29.17153861

77| 129588 4550 03171 0228312 1369872 | 102094 08187 18 1064316 SO7ILS7237 SO7IIST237 4982218034 102782 0077 0075 a 0270 00041785 9778381822 29.09825457

78| 128582 as00 0319 0.229968 1379808 | 101926 08187 18 1056079 5087246507 SOST2A65.07 49979EST6A | 102782 0077 0075 a 0271 0.004a1785 9702705204 28.98018453

79| 128015 4650 032055 0230756 1384776 | 10187 08187 15 1048161 SI039.58148 SI03988148  S04A33655 102782 0077 0075 a 0271 000481785 9629962373 28.97120454

0| 12700 4700 03207 0230504 13852 101811 08187 15 1040185 511918565 SIISGIES66  S0297.89623 | 102782 0077 0075 a 0271 000481785 9556692964 29.04637375

81| 125897 4750 032085 0233892 1403352 | 10185 08187 15 1030819 S27aS0IS1 SI27S0L51 5037523293 102782 0077 0075 a 0274 00041785 947063526 28.71939188

&2 12063 as00 032455 0233676 140205 | 10187 | 08187 18 1020495 5129565547 5129565547 50395.62274 102782 0077 0075 a 0273 oooasizEs  sTIe2 2875757801

8| 123348 ass0 03257 023450 1407024 | 101873 08187 15 1003909 5129436933 5129436933 5039435917 102782 0077 0075 a 0274 000481785 9278886058 28.65531665

8| 122105 4900 03277 0235904 1415664 | 10185 | 08187 18 9997795 SIN0L36S91 5130136591 5040123299 102782 0077 0075 a 0276 000481785 918545.6278 28.4843139

85| 120895 4950 03215 0236484 141804 | 101828 08187 15 998641 SISI0ETNG 5131087045  SOI0STE | 102782 0077 0075 a 0277 0.004a1785  S0a3sBaE  28.42453652

8| 19617 5000 03287 0236654 1419984 | 101774 08187 18 9750001 SL28126788 5128126788 S08L48761 | 102782 0077 0075 a 0277 000aa1785  B9E2.05%2 2838653124

&7 ms3s 5050 0.32085 023792 16295 | 101651 08187 15 969108 S1249.80041 5124980041 5035057226 102782 0077 0075 a 0278 000441785 8303662434 28.27020553

8| 16517 s100 03297 0237384 1420304 | 101563 08187 18 957293 5112621983 5112621988 5022916002 102782 0077 0075 a 0279 0.004a1785 8795112375 28.21486729

8| msa7 10 033035 0238284 1429704 | 101519 08187 15 5450113 S0965.096%2 SO36S0%.92 S007086417 102782 0077 0075 a 0281 00041785 862274477 28.01571702

| 1m0z sa00 03338 0200336 1442016 | 101537 08187 18 93.40397 5086245035 5086245036 4997001864 102782 0077 0075 a 0284 00041785 85472621 27.724531%2

o1 m2ss 5250 03313 0238536 1431216 101623 08187 18 9215287 5066368652 SOGGIE6S2 49777l 102782 0077 0075 a 0282 0.00441785  BASGS28415  27.82458066

| ms7  sa0 03328 0239328 1435968 | 101661 08187 15 5086002 5042864505 042864505 495438288 102782 00778 0075 a 0285 000441785 8477771 27.60384374

93| 109551 sas0 03308 0238176 142905 | 10165 08187 15 8969817 505346038 5025346038  4SIL714 102782 0077 0075 a 0284 0.00441785 5241003069 27.64099975

94| 107967 5400 03388 0.203936 146316 | 101606 08187 15 8840122 4998971234 4998971234 4911259368 102782 0077 0075 a 0293 000441785 81218628 2684667501

05| 106818 5450 03438 0207536 1485216 | 10163 08187 15 5746044 459156566 499IS6S66  409EA 102782 0077 0075 a 0298 000441785 8035412418 26.41704232

% 105969 5500 0388 0251136 1506816 | L0174 | 08187 18 867653 4997320007 4997320407 409639471 102782 0077 0075 a 0302 000441785 797156168 26.06838756

o7

%

%

100

101

102

103

104

105

106

107

108

109

110 -

GDHmDBC | @ < D
Reaty





image8.png
Engine Dyniasnonicier resuits - Bxcel Willam Wallace (1902566)

e e e e N e e e

ﬁ g;z“' . Calbri SR a = General - D Normal Bad Good Neutral Gleulation ] - &= i é:““i““‘"‘ Ay O

poste \"F:::atpamtev BIU- - DA i [ o Explanatory ... [IApUL Linked Cell __[Note o et Deete Fomat  Z C‘\eav' St Fnd s
Cipboara = Font = Algament 5 e w syes cens ating ~

Rs - % | =(puyrosray/a v
A 5 < o 3 3 s H ] K L % N o 3 Q R s T u v w -

1

2

3| w N T B Ps n

4| load engine Speed FuelFlowRate fuelflowrate fuleflowrate Lambda temp  torque brake power brake power corrected power Baro  stroke bore cylinder SFC piston area BMEP thermal efficency

5 Newtons  rpm min ke/min kg/hour  Lambda degc  Nm w o w mBar M m ke/kWhour __ Mn2__Pa %

6| 07588 1000 00708 0.050688 30128 | 135027 081878 18 8841841 9259.154729 9259154729  S0%6.693754 102782 0077 0075 a os[ 0ooaaizes] si2sazsors 2393051023

7[108283 1050 00728 0.052128 312768 | 13645 081878 18 8865995 97671187 97MEGTLIST  SST.621164 102782 0077 0075 a 0321 00041786 8145617432 24.49966421

8| 109063 1100 00737 0.053064 318384 | 133703 081878 18 89.2985 1028646064 1028646064 1010557457 102782 0077 0075 a 0310 000441785 8204293139 2539520657

9| mo27 s 00728 0.052016 31045 | 13465 081878 18 502438 1086751582 1086781582 1067712931 | 102782 0077 0075 a 0289 000441785 829110309  27.16215146

10| mme 1200 0078 0.053568 32408 | 130902 081878 18 9153203 1150227988 1150227988 1130046107 102782 0077 0075 a 0279 000441785 8403507664 28.12964629

1| users 150 0.07895 0.056844 341068 | 129069 081878 18 930782 1218346499 121836499 11696311 102782 0077 0075 a 0280 000441785 8551232064 28.07837444

12| us78 1300 0079 0.05688 34128 126859 081878 18 9481309 1290744415 1290744415 1268057035 102782 0077 0075 a 0264 000441785 8710935303 29.72805113

13| uzssa 130 00796 0057312 343872 | 125016 081878 18 9648012 133955599 1363955599 1340023655 102782 0077 0075 a 0252 000441785 586409.3944 31778392

14| 1s725 1400 0.0835 0.06012 36072 123304 081878 18 9803171 1437219942 1437219942 1412002505 102782 0077 0075 a 0251 0.004a1785  S00G6ASE22 3131771266

15| 1sa a0 0.0847 0.060584 365904 | 12216 081878 18 9952189 ISIIL76656 1176656 1484661575 102782 0077 0075 a 0262 000441785 9143555805 3246273465

16| 23002 1500 0.08865 0.063828 38968 | 12152 08187 18 1007116 151973761 181973761 154216476 102782 0077 0075 a 0262 000481785 9252858116 3246936625

17| 124207 1550 00532 0.067108 402620 | 12138 081878 18 1016982 1650720764 1650720764 162175745 102782 0077 0075 a 0204 000481785 934304561 3222633949

18| 125086 1600 0.0959 0.06%048 416288 | 121477 081878 18 1023852 1715479885 1715479886 1685380105 102782 0077 0075 a 0261 000441785 94066185 32.54769961

19| 2577 1650 0.03875 0071 4265 121667 081878 18 1029804 179373867 1779373867 178153003 102782 00774 0075 a 0200 000481785 946130.7327 327856184

| 265a52 1700 0.10005 0.072036 43206 | 12193 08187 18 103546 18433373 18433373 1810954134 102782 0077 0075 a 0234 00041785 9513137535 33.52285465

21| 127027 1750 010305 0.074196 a4s176 | 12083 081878 18 1043347 1912032857 1512032857 187848436 102782 0077 0075 a 0233 00041785 9585729917 3375985953

2| 128461 1300 0.1093 0.0786%5 477 | 121977 08187 18 1051813 1982620751 162620751 14783372 102782 0077 0075 a 0238 000441785 9663512841  33.00446987

23| 120247 1850 011415 0.082188 49328 | 121868 081878 18 105829 2050161358 2050161358 201418925 102782 0077 0075 a 0201 00041785 97226399 3267874757

2] 13002 1900 01175 0.084554 507384 | 12702 081878 18 1064578 2118164116 2118164116 208099884 102782 0077 0075 a 0200 000441785  S78078.503 3281405155

25| 13065 1950 0.12055 0.0867%6 520776 | 121583 08187 18 1063818 2184605934 2184605930 2146274874 102782 0077 0075 a 0238 00041785 9mm3z2 3297305373

26| 131235 2000 012555 0.030395 54237 | 12137 081878 18 1074525 2250451851 250481851 2210954934 102782 0077 0075 a 0201 00041785  9E72BTTE 3261460131

27| 13181 2050 012785 0.052052 5512 | 121076 081878 18 107.9267 2316921097 2316921097 2276268438 102782 0077 0075 a 0238 000481785 9915743157 32.9738003

28| 12387 2100 01309 0.054248 565488 | 12079 081878 18 1083958 2383748755 2837ETSS 2341923539 102782 0077 0075 a 0237 0.004a1785 99588724 3313401837

20| 12961 2150 013435 0.096722 580352 | 120609 081878 18 108865 251086153 2451086153 2408079435 102782 0077 0075 a 0237 00041785 1000202654 3319511531

30| 133331 2200 01377 0.039144 590864 | 120505 081878 18 1031688 2515067591 2515067591 2470938257 | 102782 0077 0075 a 0237 000441785 1002985988 33.23295784

31| 133565 2250 04105 0101556 603336 | 120209 081878 18 1033604 2576742558 2576742558 2531531075 102782 0077 0075 a 023 000441785 100474626 3323924999

2| 1052 2300 0.a485 0.104364 626184 | 119683 081878 18 1097591 2643607514 264360754 2597220821 102782 0077 0075 a 0237 0004a1785 100840973 3318425209

33| 13325 2350 014985 0107852 64732 | 115373 081878 18 1039834 2706558199 2706598199 2659108271 | 102782 0077 0075 a 0239 000441785 1010470502 3286395207

34| 13502 2400 0537 0.110664 661984 | LIS111 081878 18 110.1275 2767807155 2767807155 2719243256 102782 0077 0075 a 0200 000481785 1011794867 3276538204

35| 13605 2450 0.15565 0.112068 6708 | 118734 08187 18 1102119 2827633515 2827633515 2778019904 102782 0077 0075 a 0238 000441785  1012569.687  33.05424726

36| 13703 2500 01596 0114912 68372 | 118324 081878 18 1102921 285741011 2887441011 2836778019 102782 0077 0075 a 0239 000481785 1013306.895 32.9180052

37| 13866 2550 01626 0117072 7032 | 117955 081878 18 1104256 2948753716 2948753716 2897014932 102782 0077 0075 a 0238 000441785  1014533.067 3299675528

38| 135083 2600 016805 0120996 72597 | 11758 081878 18 1105623 3010295353 3010295353 295747675 102782 0077 0075 a 0261 000441785  1015789.329 3259296477 =
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37| 134866 2550 0.1626 0117072 702432 117555 081878 18 1104256 2948753716 2948753716  28970.4532  1027.82 00774 0075 4 0238 000441786  1014533.067 3299675528

38| 1503 2600 0.16805 0.120996 72576 L1758 081878 18 1105623 3010295353 3010285353 295747675 1027.82  0.0774 0075 4 0241 000481786  1015789.329 3259296477

39| 15028 2650 017145 01201 740664 117023 081878 18 110555 3067981152 3067561L52 3014150406 1027.82  0.0774 0075 4 0241 000481786 1015721626 3255850628

40| 134395 2700 0.17465 0125728 75488 11698 081878 18 110532 3125219976 3125219876  30703.84329 | 1027.82 00774 0075 4 0241 000481786  1015510.395 3255856042

41| 1asz 2750 01784 o.12808 77088 116377 081878 18 1102266 3174298778 31742987.78 318602584 | 1027.82 00774 0075 4 0243 000421786 1012705.093 3237473502

42| vas7 280 0.18005 0.125636 777816 116077 081878 18 1102651 3233141672 323341672 317641302 | 1027.82 00774 0075 4 0241 000481786 1013058652 32.6726895

| pare 280 01831 0131832 75092 115658 081878 18 1103535 329355497 3293515087 32357.27529 | 1027.82 00774 0075 4 0240 000441786  101387.084 3272833009

44| 14878 2900 01879 0.135288 811728 115067 081878 18 110435 3353783001 3353783001 323493758 1027.82 00774 0075 4 0202 000481786  1014623.337 3247591941

45| 15025 2950 0.19255 0.138636 531816 114355 081878 18 110559 341542643 3415426243 3355439231 1027.82 00774 0075 4 0244 000481786  1015759.239 3227413852

46| 15022 3000 0199 0.14328 85968 113561 081878 18 110636 3475723276 347573276 4747611 1027.82 00774 0075 4 0247 000481786  1016466.356 3177946465

47) 1581 3050 0.20605 0.148356 850135 11271 081878 18 111011 355639001 33456390.01 348427278 | 1027.82 00774 0075 4 0251 000441786 1015911673 31.30943085

48] 1609 3100 0.21005 0.151236 90716 11169 081878 18 1115121 3620031287 360031287 35565.4278  1027.82  0.0774 0075 4 0251 000481786 1024515459 3135760709

49| 17.08 3150 0.21605 0.155556 933336 110508 081878 18 1122081 3701376427 3701376427 3636432137 | 1027.82 00774 0075 4 0.252 000441786 1030905607 311718272

so| 13788 3200 021755 0.156924 941544 1096 081878 18 1129089 3783615003 37836150.03 3717227757 | 1027.82 00774 0075 4 025 000481786 103734889 3158663351

51| 13867 3250 0.22305 0.160596 963576 L0717 081878 18 113546 336441394 3864413964 379660302 1027.82 00774 0075 4 025 000481786 1043201415 3152351852

s2| 19137 3300 0.2255 0.16236 5.7415 10682 081878 13 1135226 39368.52189 3936382189 3867805719 102782 00774 0.075 4 0247 000481786 1046661778 3176575255

s3] 1meea a0 0.2285 0.16852 98712 105829 081878 18 1143344 4010979345 40105799.49 33406.03361 | 1027.82 00774 0075 4 0246 000441786  1050445.608 3193872408

s4| 140068 3400 02302 0.168624 1011724 | 1043 081878 18 1146808 40B3L76799 4083176799 4011533447 | 1027.82  0.0774 0075 4 028 000481786  1053627.637 3172229286

ss| 140368 3450 0.23605 0.165956 1019736 | 104181 081878 18 1149272 415212741 4152127441 407274281 | 1027.82 00774 0075 4 0246 000441786 1055891518 3200515582

56| 1405 3500 0.24195 0172200 1045224 | 10341 081878 18 1150664 42174.04876 4217404876 41430636 1027.82 00774 0075 4 0248 000481786  1057170.747 3171560038

57| 140405 3550 0.24545 0176724 1060344 | 102886 081878 18 1149608 42737.20942 4273726942 41587402 1027.82 00774 0075 4 0248 000441786 1056200341 3168086349

se| 14025 3600 0.25505 0.183636 110186 | 102574 081878 18 1148339 4329135851 4329135851 4253176305 | 1027.82 00774 0075 4 0255 000441786 105503435 3088368844

so| 139872 3650 0.25755 0.185436 111266 | 102464 081878 18 114544 4377432853 437732853  43006.26489 | 1027.82 00774 0075 4 0254 000481786  105210.835 3092510727

60| 133385 3700 0.26045 0.190404 114204 | 102613 081878 18 1141265 4421979481 442179481 434331502 | 1027.82 00774 0075 4 0258 000441786  1048534.887 3042470862

61| 18652 3750 0.2651 0.190872 1145232 | 102585 081878 18 1135591 4459453644 4459453644 4381208144 | 1027.82 00774 0075 4 0257 000481786 1043321776 306073128

62| 17872 3800 0.2653 0.192896 1163376 | 102746 081878 18 1128577 4492195631 44S21S56.81 441337569 | 1027.82 00774 0075 4 0259 000481786 1037153304 3035118057

63| 17001 3850 027375 01971 11826 103043 081878 13 1120474 452489042 4525483042 4AG0.84886 102782 00774 0.075 4 0261 000441786 1031270688 300790881

64| 16417 3500 02759 0.198648 1151888 | 103217 081878 18 1116955 45617.23369 4561723369 A48l6s3446  1027.82 00774 0075 4 0261 000481786  1026200.505 3008364955

65| 135675 3950 0.28285 0.203652 1221502 | 10319 081878 18 111088 459507675 459507675  4SIAASI609 | 1027.82  0.0774 0075 4 0266 000441786  1020618.791  29.55900851

66| 13451 4000 0.28855 0.208876 122925 | 103547 081878 18 1104616 46270.05091 4627005091 4545819737 | 1027.82  0.0774 0075 4 0266 000441786 1014864058 29.586572%6

7] 14365 4050 02871 0.206712 1240272 103616 081878 18 1100186 46660.56057 4G60S60.57  4SEALESSIS | 1027.82  0.0774 0075 4 0266 000481786 1010794371 2957127401

68| 1339 4100 0.28895 0.20804 1248264 | 103635 081878 18 1096346 470774274 4707174274 46258272 | 102782 00774 0075 4 0265 000441786  1007266.306  29.64086372

69| 13351 4150 0.29305 0.210996 1265976 | 103608 081878 18 1093153 47507.01424 4750701424 4667345695 | 1027.82  0.0774 0075 4 0266 000441786 1004332521 2943641851

70| 13313 4200 0.2989 0212328 127398 | 103402 081878 18 103.150 43008.44461 4800444.61 47IG6.08524 | 1027.82  0.0774 0075 4 0.265 000441786 1002850.583 29.62075604

71| 13097 a2s0 029715 021398 1283688 | 103119 081878 18 103.059 48537.70269 4853770269 47686.00096 | 1027.82  0.0774 0075 4 0264 000481786  100177.97 2972054428

72| 12505 4300 0302 0217584 13.05504 | 102852 081878 18 1088232 4300255105 4900255105 481427531 | 1027.82  0.0774 0075 4 0266 000441786 9998114822 29.50376945

73| 12455 430 0.30605 0.220356 1322135 | 102693 081878 18 1084515 45403015 494030154  48536.19091 | 1027.82  0.0774 0075 4 0268 000441786 9963962552 2937070355

74| 1202 aa00 03052 0.222624 133574 | 1023 081878 18 1081379 4982637299 49826372.99 4895212008 | 1027.82  0.0774 0075 4 0268 000441786 9935151275 2932061433 .
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7| 12455 430 030605 0220356 132213 | 102693 08187 18 1084515 454030154 494030154 4853615091 102782 0077 0075 a 0268 000441785 9963962552 29.37070355

7| 1072 aa00 03092 0222628 1335744 10249 08187 18 1081379 4982637299 4982637299 4895212028 102782 0077 0075 a 0268 000441785 9935151275 29.32061433

75| 13137 aaso 03099 0223128 1338768 | 102862 081878 18 1075697 SOL27.7834 SOL277834 494824214 | 102782 0077 0075 a 0267 000441785 9800491  29.43135117

76| 130652 4500 031415 0226408 1356424 102275 08187 15 1063834 5041475477 S041475477 495301782 | 102782 0077 0075 a 0269 000441785 9823083651 29.17153861

77| 129588 4550 03171 0228312 1369872 | 102094 08187 18 1064316 SO7ILS7237 SO7IIST237 4982218034 102782 0077 0075 a 0270 00041785 9778381822 29.09825457

78| 128582 as00 0319 0.229968 1379808 | 101926 08187 18 1056079 5087246507 SOST2A65.07 49979EST6A | 102782 0077 0075 a 0271 0.004a1785 9702705204 28.98018453

79| 128015 4650 032055 0230756 1384776 | 10187 08187 15 1048161 SI039.58148 SI03988148  S04A33655 102782 0077 0075 a 0271 000481785 9629962373 28.97120454

0| 12700 4700 03207 0230504 13852 101811 08187 15 1040185 511918565 SIISGIES66  S0297.89623 | 102782 0077 0075 a 0271 000481785 9556692964 29.04637375

81| 125897 4750 032085 0233892 1403352 | 10185 08187 15 1030819 S27aS0IS1 SI27S0L51 5037523293 102782 0077 0075 a 0274 00041785 947063526 28.71939188

&2 12063 as00 032455 0233676 140205 | 10187 | 08187 18 1020495 5129565547 5129565547 50395.62274 102782 0077 0075 a 0273 oooasizEs  sTIe2 2875757801

8| 123348 ass0 03257 023450 1407024 | 101873 08187 15 1003909 5129436933 5129436933 5039435917 102782 0077 0075 a 0274 000481785 9278886058 28.65531665

8| 122105 4900 03277 0235904 1415664 | 10185 | 08187 18 9997795 SIN0L36S91 5130136591 5040123299 102782 0077 0075 a 0276 000481785 918545.6278 28.4843139

85| 120895 4950 03215 0236484 141804 | 101828 08187 15 998641 SISI0ETNG 5131087045  SOI0STE | 102782 0077 0075 a 0277 0.004a1785  S0a3sBaE  28.42453652

8| 19617 5000 03287 0236654 1419984 | 101774 08187 18 9750001 SL28126788 5128126788 S08L48761 | 102782 0077 0075 a 0277 000aa1785  B9E2.05%2 2838653124

&7 ms3s 5050 0.32085 023792 16295 | 101651 08187 15 969108 S1249.80041 5124980041 5035057226 102782 0077 0075 a 0278 000441785 8303662434 28.27020553

8| 16517 s100 03297 0237384 1420304 | 101563 08187 18 957293 5112621983 5112621988 5022916002 102782 0077 0075 a 0279 0.004a1785 8795112375 28.21486729
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