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Chapter 1 – Introduction:

This report aims to analyse the engine performance characteristics of a Honda D16 Vtec import engine, from around the years 2000 to 2001 (UWTSD WISA Workshops, 2020).
This shall be done by performing a dynamometer test (specifically the Schenck WS230 dyno (UWTSD WISA Workshops, 2020)) upon the engine. A spreadsheet containing factors such as load, dyno speed, fuel flow rate, and lambda (raw data) shall be drawn. Later calculations for further factors such as corrected power and torque shall also be conducted. 
The methodology for performing the test shall be explained, and a series of graphs using both the raw and calculated data shall be drawn and evaluated, for the results of the test.
Finaly a brief evaluation of how the test and investigation could be improved shall be conducted. 
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Chapter 2 – Testing Equipment and Methodology:

2.1 - Equipment Used
As mentioned in the introduction, the engine that shall be having the dyno test performed on is a 1.6 litre Honda D16 Vtec, estimated to be from the years 2000 to 2001 (UWTSD WISA Workshops, 2020). 
Over the years there have been multiple different iterations of the D16 engine, starting production in 1986 and finishing production in 2007, these engines from factory produced around 100 to 130 horsepower stock (Terrell, J. 2023). 
Due to the number of iterations of the engine, it is hard to pinpoint which specific Honda model the engine came from. However, we do know that it is an import engine, so we can expect it to be on the lower end of the HP scale. It is a safe assumption to say that the engine came from a Jazz or a Civic CRX (UWTSD WISA Workshops, 2020). 
Also as previously mentioned in the introduction the dynamometer itself is a Schenck WS230. The main specifications for this rig are as follows: (Dadt, H.J. 2001; UWTSD WISA Workshops, 2020)
· Power (kW): 230
· Rated Torque (Nm): 750
· Maximal Speed (rpm): 10000
· Torque Arm Length (mm): 815.776
· Measuring Accuracy Speed (rpm): ±1
· Measuring Accuracy Torque (%): 0.2

2.2 – Methodology 
There are four main ways to perform a dyno test, manually, test sequencing, step testing and sweep testing (UWTSD WISA Workshops, 2020).
Manual testing consists of manually controlling the throttle and current input to the dyno, through two dials on the dyno control panel. From here the operator can target specific rpm and load measurements, to find torque. Both parameters are in direct correlation, if the load increases, the engine speed will decrease, and vice versa (UWTSD WISA Workshops, 2020). 2

Test sequencing is the process of letting the dyno system run itself. Using the test manager, the operator fills in a number of different parameters, such as ramp dyno (the rate at which an engines rpm increases (Darkside Developments, 2018)), ramp throttle, and step duration. The steps performed can also be looped, this allow for things such as drive cycles to be programmed in, alongside multiple other desired tests (UWTSD WISA Workshops, 2020). 
Both step testing and sweep testing are two different types of Pico testing. “A step test tends to be for targeting specific areas… for example 3000 rpm.” (UWTSD WISA Workshops). The operator sets a start and finish rpm, a delta between rpm measurements to log data, ramp time, and some other parameters. Once the operator starts the test the system shall increment up through the start rpm to the finish rpm, by the set step rpm, logging the desired data, such as load, fuel flow rate, and lambda (multiple other parameters are also collected) at every step. At the end of the test a table of collected data is presented (UWTSD WISA Workshops, 2020). 
Finaly sweep testing (the way our data shall be collected) is very similar to step testing. Rather than pausing at every step rpm, as a step test does, a sweep test takes the data at the given moment the engine hits the step rpm and doesn’t pause momentarily. This gives slightly less accurate results, but reduces the load on the engine, as well as producing less heat energy (UWTSD WISA Workshops, 2020). 
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Chapter 3 – Collected and Calculated Data:

Once the sweep test is complete, a table of measured parameters is drawn. As a bare minimum this table shall contain load (N), dyno speed (rpm), fuel flow rate (L/min), and Lambda (Lambda). Further parameters can be calculated on behalf of the operator by the dyno operating system, or they can be manually calculated. The further parameters that we’re interested in are power (kW), corrected power (kW), brake power (bhp), torque (N/m), BMEP (kPa), SFC (Kg/kWh) and OTE (no unit). 

Torque can be calculated by using the equation: (Harrison, A, 2020).
 (Equation 1)
 Where: T = Torque (N/m), F = Force (N), L = Torque Arm Length (m)  

Power can be calculated by using the equation: (Harrison, A, 2020).
 (Equation 2) 
Where: P = Power (kW), N = Engine Speed (rpm), T = Torque (N/m)

Corrected power can be calculated by using the equation: (Harrison, A, 2020). 

Where:  
Values for the ambient pressure and ambient temperature can be seen in table 1 below. 

Brake power can be calculated by using the equation: (Blackcircles.com, 2026).

Where: kW = Corrected Power (for at specific atmospheric conditions) 4

Brake mean effective pressure can be calculated by using the equation: (Harrison, A, 2020).

Where: T = Torque (N/m), n = Number of Cylinders, L = Engine Capacity (L or cc)

Specific fuel consumption can be calculated by using the equation: (Harrison, A, 2020).

Where: V = Fuel Flow Rate (l/min), 0.74 = Specific Gravity of Fuel (converts litres to kg), kW = Corrected Power (kW)

Overall thermal efficiency can be calculated by using the equation: (Kadhim, D.N.S. and Hassan, Q.H. 2017).

Where: BP = Brake Power (convert to kW), m = Mass Fuel Flow Rate (kg/s), CV = Calorific Value of Fuel (44000 kJ/kg) (The Engineering ToolBox, 2003). 
The OTE value given at the end of this equation shall give the result as a decimal. To convert to a percentage multiply by 100. 

All the final calculation results can be seen in tables 2 to 4 below. 

Table 1 – Important Information for Calculations
[image: The diagram displays a table comparing various parameters such as barometric pressure, humidity, ambient temperature, torque arm length, capacity, and their respective units.

AI-generated content may be incorrect.]
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Table 2 – Collected/Calculated Data Pt.1  
[image: The image displays a table containing various engine performance metrics, such as speed, fuel flow rate, power, torque, and efficiency, across different engine loads.

AI-generated content may be incorrect.]6

Table 3 – Collected/Calculated Data Pt.2 
[image: This image displays a table or list of numerical values, arranged in rows and columns, with values ranging from approximately 32 to 39 and various other numbers, likely representing some form of data or statistics.

AI-generated content may be incorrect.]7

Table 4 – Collected/Calculated Data Pt.3
[image: The image appears to be a table or spreadsheet containing a series of numerical data points, possibly representing measurements or results from an experiment or data set, with columns for different values such as time, temperature, pressure, or other variables.

AI-generated content may be incorrect.]8

Chapter 4 – Data Graphs: 

To best visualise and analyse the results of the test, one should draw a series of graphs. The three main results we are interested in, after performing this test are SFC, torque and brake power, against engine speed. Having gathered and calculated all the desired information (seen in the tables above), graphs can be generated. 
 

Figure 1, Specific Fuel Consumption vs Engine Speed Graph  

When looking at SFC against engine speed, one should not expect to see anything other than the fuel consumption rising as the engine speed rises (an upwards trend). As the rpm increases, more fuel is needed to be injected into the cylinder, to not only keep the engine running, but also to increase the rpm. This is the case with all internal combustion engines, whether they run on petrol, diesel, biofuels etc. 
However, the most interesting part of this graph is at the lower rpm range. One can see that the fuel consumption at 1000 rpm is very similar to the fuel consumption at around 5250 rpm. This can be put down to over fuelling (running rich) on a cold start, similar to using a 9

choke on an older style engine. To generate heat in the engine quickly, the engine control unit (ECU) over fuels the cylinders, creating bigger explosions, meaning more heat energy produced. Cold engine oils also have a higher viscosity, meaning more friction, meaning there is more work for the engine to overcome, this increases the rpm. 


Figure 2, Brake Power & Torque vs Engine Speed Graph

When looking at brake power and torque against engine speed, it is worth laying both parameters on the same graph, as they have some very interesting relationships. 
One could be forgiven for thinking that torque and brake power should be a straight line, however in reality they are not, they are both curves. Both brake power and torque are dictated by piston speed, and how much air gets into the cylinder (driving 4 answers, 2022). As the piston moves down, it creates a vacuum, this pulls air from the throttle body, and through the intake valves, into the cylinder. As the rpm increases, the piston moves faster, creating a larger vacuum, therefor pulling in even more air. This is why brake power and torque are curves (driving 4 answers, 2022).
Once again one could be forgiven for thinking that peak torque and peak power would be at the same time, again this is not the case. The answer lies within the question, as “both torque and rpm are a multiplier for power” (driving 4 answers, 2022). Even in a situation where torque is flat, rpm is always increasing, thus power shall be increasing. This explains why peak torque is seen at a lower rpm than peak power. It also explains why torque can be falling off, while power is still increasing, provided the torque doesn’t fall off to dramatically (driving 4 answers, 2022). 10

The most obvious thing that relates brake power and torque, is that they both fall off at the higher end of the engine speed range. 
There is no need for peak torque to be at a high rpm, as torque is needed to get a vehicle moving, therefore peak torque should be at a more accessible (lower) rpm (driving 4 answers, 2022). In this case on the tested engine, about 2500 rpm. 
As the rpm reaches the top end of the power band, the cylinder has got to a point where the vacuum created by the piston, is so large it fills the entire usable volume of the cylinder and inlet devices with air. Here is the point where the engine can’t create any more power. Beyond this point the speed of the engine shall be trying to suck in more air than is actively available, where the power begins to drop (driving 4 answers, 2022). 
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Chapter 5 – Conclusions from Test Results:

Conclusions from test results: 
1. The engine appears to be under powered. We see the max bhp figure to be 59.52. As previously mentioned in chapter 2 these engines can be expected to reach power figures around 100 to 130 bhp (Terrell, J. 2023). It is mentioned in a UWTSD WISA Workshops video that there is a custom air filter that does have some restrictive properties, and the age of the engine itself will have resulted in some loss of power. 
2. Power increases with engine speed
3. Torque trends downwards with engine speed 
4. Highest BMEP at highest torque value 
5. Highest load on engine at highest torque value 
6. Most fuel efficient as average at mid rpm 
7. When SFC increases OTE decreases and vice vera
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Chapter 6 – Evaluation of Experience:

As an experience I have enjoyed evaluating engine performance characteristics, however I would have liked very much to have been able to physically use the dynamometer.
Unfortunately, during this assignment the dyno itself was broken, through nobody’s fault. We were given a set of previously collected data and told to continue the task as if we had used the dyno. 
I feel that my understanding of the process of testing an engine, and my evaluation of the results, and the methodology could have been written in further detail, had I experienced performing and collecting the data myself. 













13

Chapter 7 – Conclusion:

To conclude this report, it has detailed the process of dynamometer testing a Honda D16 Vtec engine. Listed how to manually calculate a number of engine parameters, and evaluated the results seen. 
However, as an experience I feel there is some value and learning that has been missed by not being able to physically perform the test. 
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SFC vs Engine Speed
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Brake Power & Torque vs Engine Speed
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107.51 1250 0.07895 1.29729 | 11.46951626 11.5413595 15.47719391 | 87.621 688.1704 | 0.303723 | 0.273074 | 27.3074
109.488 1300 0.079 1.29895 | 12.14775716 12.22384879 | 16.39242571 | 89.233 700.8316 | 0.286947 | 0.289039 | 28.9039
111.797 1350 0.0796 1.29469 | 12.88101675 12.9617014 17.38190081 | 91.115 715.61140.272668 | 0.304176 | 30.4176
114.268 1400 0.0835 1.2855 | 13.65333947 13.73886183 | 18.42408849 | 93.128 731.42830.269848 | 0.307355 | 30.7355
115.783 1450 0.0847 1.27818 | 14.32844388 14.41819499 | 19.33508784 | 94.363 741.1258|0.260829 | 0.317982 | 31.7982
116.985 1500 0.08865 1.2795 | 14.97640808 15.07021792 | 20.20946364 | 95.343 748.81980.261181|0.317553 | 31.7553
117.788 1550 0.0932 1.27766 | 15.58184832 15.67945056 | 21.02645678 | 95.997 753.9598|0.263917|0.314261 | 31.4261
118.471 1600 0.0959 1.28235 | 16.17775536 16.27909026 | 21.83058561 | 96.554 758.3316| 0.26156 |0.317093 | 31.7093
118.772 1650 0.09875 1.29028 | 16.7256976 16.83046472 22.5699898 | 96.799 760.2583 | 0.26051 |0.318372| 31.8372
118.656 1700 0.10005 1.29942 | 17.21570657 17.32354303 | 23.23121768 | 96.705 759.5158 | 0.256427 | 0.323441 | 32.3441
118.861 1750 0.10305 1.31053 | 17.75266898 17.86386889 | 23.95580545 | 96.872 760.828 |0.256127| 0.32382 | 32.382
119.584 1800 0.1093 1.3149 | 18.37095816 18.48603093 24.7901372 | 97.461 765.4559 | 0.262518|0.315936 | 31.5936
119.934 1850 0.11415 1.31849 | 18.93652447 19.05513986 | 25.55332366 | 97.746 767.6963 | 0.265979|0.311826 | 31.1826
120.176 1900 0.11745 1.31892 | 19.4875648 19.60963182 | 26.29690846 | 97.943 769.2453 | 0.26593 |0.311883 | 31.1883
120.948 1950 0.12055 1.31484 | 20.12887622 20.25496032 | 27.16230689 | 98.573 774.1869 | 0.264252 | 0.313863 | 31.3863
122.157 2000 0.12555 1.31653 | 20.85136934 20.98197901 | 28.13725349 | 99.558 781.92570.265677| 0.31218 | 31.218
122.845 2050 0.12785 1.32098 | 21.49302641 21.62765533 |29.00311835 100.12 786.3296 | 0.262467 | 0.315998 | 31.5998
123.796 2100 0.1309 1.32287 | 22.18769227 22.32667246 29.9405143 | 100.89 792.4169|0.260315| 0.31861 | 31.861
124.794 2150 0.13435 1.32164 | 22.89909885 23.04253518 | 30.90050053 | 101.71 798.8051 | 0.258875| 0.320382 | 32.0382
125.137 2200 0.1377 1.31652 | 23.49603858 23.64321405 31.7060229 | 101.99 801.0006 | 0.258589 | 0.320736 | 32.0736
126.028 2250 0.14105 1.30465 | 24.20113806 24.35273015 | 32.65749819 | 102.71 806.7039 | 0.257163 | 0.322515 | 32.2515
126.66 2300 0.14495 1.29646 | 24.86300094 25.01873884 | 33.55062916 | 103.23 810.7493|0.257238|0.322421 | 32.2421
126.822 2350 0.14985 1.28229 | 25.43599241 25.59531944 | 34.32383528 | 103.36 811.7863 | 0.259944 | 0.319065 | 31.9065
126.69 2400 0.1537 1.27304 | 25.95014594 26.11269354 35.0176443 | 103.25 810.9414| 0.26134 |0.317361| 31.7361
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126.552 2450 0.15565 1.26984 | 26.46191829 | 26.62767156 |35.70824011 | 103.14 810.058 | 0.259537 | 0.319565 | 31.9565
126.438 2500 0.1596 1.27446 | 26.97763366 | 27.14661729 |36.40415671 | 103.05 809.3283|0.261036| 0.31773 | 31.773
126.239 2550 0.1626 1.27876 | 27.4738772 27.64596922 | 37.07379764 | 102.88 808.0545|0.261139|0.317605 | 31.7605
126.161 2600 0.16805 1.27634 | 27.99527239 | 28.17063034 37.7773787 | 102.82 807.5553 | 0.264865 | 0.313137 | 31.3137
125.847 2650 0.17145 1.28027 | 28.4626261 28.64091149 | 38.40803512 | 102.57 805.5453|0.265787|0.312051 | 31.2051
124.911 2700 0.17465 1.28371 | 28.78396885 | 28.96426708 |38.84166144| 101.8 799.554 |0.267725|0.309792 | 30.9792
123.927 2750 0.1784 1.2812 | 29.08605741 | 29.26824787 |39.24930576| 101 793.2554 | 0.270633 | 0.306463 | 30.6463
123.689 2800 0.18005 1.27448 | 29.55801985 29.7431666 | 39.88618128 | 100.81 791.732 | 0.268775| 0.308581 | 30.8581
123.389 2850 0.1831 1.26036 | 30.01287029 | 30.20086615 | 40.49996553 | 100.56 789.8117|0.269186 | 0.308111 | 30.8111
122.519 2900 0.1879 1.2531 | 30.3240824 30.51402765 | 40.91992136 | 99.853 784.24280.273407 | 0.303353 | 30.3353
121.837 2950 0.19255 1.23943 | 30.67520258 | 30.86734719 |41.39372993 | 99.297 779.8774]0.276966 | 0.299455 | 29.9455
121.709 3000 0.199 1.22735 | 31.16234817 | 31.35754419 |42.05109391 | 99.193 779.058 | 0.28177 | 0.29435 | 29.435
121.123 3050 0.20605 1.2193 | 31.52918066 | 31.72667446 | 42.54610498 | 98.715 775.30710.288357 | 0.287626 | 28.7626
121.124 3100 0.21005 1.20692 | 32.04631705 | 32.24705011 |43.24393914 | 98.716 775.3135]0.289212 | 0.286776 | 28.6776
120.851 3150 0.21605 1.19274 | 32.48979932 | 32.69331028 |43.84238296 | 98.494 773.566 |0.293412 | 0.28267 | 28.267
120.596 3200 0.21795 1.18481 | 32.9358676 33.14217266 | 44.44431638 | 98.286 771.9337]0.291984 | 0.284053 | 28.4053
120.84 3250 0.22305 1.17378 | 33.51817038 33.7281229 | 45.23008737 | 98.485 773.4956 | 0.293625 | 0.282466 | 28.2466
121.633 3300 0.2255 1.16118 | 34.25717806 34.4717596 | 46.22731906 | 99.131 778.5716|0.290446 | 0.285557 | 28.5557
122.181 3350 0.2285 1.15104 | 34.9329055 35.15171969 | 47.13915914 | 99.578 782.0793|0.288617 | 0.287366 | 28.7366
122.933 3400 0.2342 1.14117 | 35.67250634 | 35.89595327 |48.13719126 | 100.19 786.8929 | 0.289684 | 0.286309 | 28.6309
123.475 3450 0.23605 1.12669 | 36.35669163 | 36.58442419 | 49.06044453 | 100.63 790.3622 | 0.286478|0.289513 | 28.9513
123.428 3500 0.24195 1.11975 | 36.86956069 | 37.10050578 |49.75252026 | 100.59 790.0613 | 0.289553 | 0.286438 | 28.6438
124.205 3550 0.24545 1.10622 | 37.63168449 | 37.86740341 |50.78094532 | 101.23 795.0349|0.287793 | 0.28819 | 28.819
124.066 3600 0.25505 1.09697 | 38.11900078 | 38.35777217 |51.43853963 | 101.11 794.1452 | 0.295226 | 0.280934 | 28.0934
123.967 3650 0.25755 1.09401 | 38.61759135 | 38.85948583 |52.11134769 | 101.03 793.5115]0.294271|0.281846 | 28.1846
123.815 3700 0.26445 1.09659 | 39.09860053 | 39.34350797 |52.76043106 | 100.91 792.5385]0.298438|0.277911 | 27.7911
123.767 3750 0.2651 1.09808 | 39.6115976 39.85971838 | 53.45267954 | 100.87 792.2313]0.295297 | 0.280867 | 28.0867
123.509 3800 0.2693 1.09907 | 40.05607843 | 40.30698337 | 54.05247083 | 100.66 790.5798 | 0.296646 | 0.279589 | 27.9589
122.672 3850 0.27375 1.10533 | 40.30810694 | 40.56059054 | 54.39256313 | 99.978 785.22220.299663 | 0.276774 | 27.6774
122.157 3900 0.2759 1.11704 | 40.6601702 40.91485907 | 54.86764431 | 99.558 781.9257|0.299401 | 0.277016 | 27.7016
121.184 3950 0.28285 1.12259 | 40.85343758 | 41.10933705 | 55.12844316 | 98.765 775.6975|0.305491 | 0.271494 | 27.1494
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120.004 4000 0.28455 1.12461 | 40.96773375 | 41.22434915 |55.28267669 | 97.803 768.1444 | 0.30647 |0.270627 | 27.0627
118.734 4050 0.2871 1.1222 | 41.04085018 | 41.29792357 | 55.38134146 | 96.768 760.0151 | 0.308665 | 0.268702 | 26.8702
117.442 4100 0.28895 1.12394 | 41.09542933 | 41.35284459 | 55.45499166 | 95.715 751.745 | 0.310242 | 0.267337 | 26.7337
116.5 4150 0.29305 1.12233 | 41.26294764 | 41.52141221 55.6810442 | 94.948 745.7153]0.313367 | 0.264671 | 26.4671
115.931 4200 0.2949 1.12179 | 41.55613028 41.8164313 56.0766707 | 94.484 742.0731] 0.31312 |0.264879 | 26.4879
115.034 4250 0.29715 1.12456 | 41.72548354 | 41.98684536 | 56.30519937 | 93.753 736.3314|0.314228|0.263945 | 26.3945
114.391 4300 0.3022 1.12278 | 41.98039677 | 42.24335532 | 56.64918436 | 93.229 732.2156|0.317628| 0.26112 | 26.112
114.016 4350 0.30605 1.11943 | 42.32931927 | 42.59446343 | 57.12002734 | 92.923 729.8152|0.319023 | 0.259978 | 25.9978
113.871 4400 0.3092 1.11986 | 42.76141204 | 43.02926276 |57.70310194 | 92.805 728.8871 | 0.31905 |0.259956 | 25.9956
113.985 4450 0.3099 1.11873 | 43.29063351 | 43.56179918 |58.41724394 | 92.898 729.6168 | 0.315863 | 0.262579 | 26.2579
113.306 4500 0.31445 1.11563 | 43.51626858 43.7888476 | 58.72172041 | 92.344 725.2705|0.318839 | 0.260128 | 26.0128
113.074 4550 0.3171 1.10953 | 43.90969081 | 44.18473416 59.2526122 | 92.155 723.7855 | 0.318645 | 0.260287 | 26.0287
112.195 4600 0.3194 1.10569 | 44.04712444 | 44.32302865 | 59.43806788 | 91.439 718.159 |0.319955 | 0.259221 | 25.9221
111.061 4650 0.32055 1.09782 | 44.07585637 | 44.35194056 | 59.47683933 | 90.515 710.9003 | 0.320897 | 0.25846 | 25.846
109.973 4700 0.3207 1.09558 | 44.11336193 | 44.38968105 | 59.52745008 | 89.628 703.936 | 0.320775|0.258558 | 25.8558
108.654 4750 0.32485 1.08827 | 44.04793523 | 44.32384452 |59.43916198 | 88.553 695.4931 | 0.325408 | 0.254877 | 25.4877
107.076 4800 0.32455 1.08396 | 43.86514842 | 44.13991276 |59.19250581 | 87.267 685.3924 | 0.326462 | 0.254054 | 25.4054
105.24 4850 0.3257 1.08221 | 43.56209971 43.8349658 58.78356584 | 85.771 673.6401 | 0.329898 | 0.251408 | 25.1408
103.632 4900 0.3277 1.0846 | 43.33873059 | 43.61019753 | 58.48214709 | 84.46 663.3474 | 0.333635 | 0.248592 | 24.8592
102.335 4950 0.32845 1.08823 | 43.23302455 | 43.50382937 | 58.33950527 | 83.403 655.0453|0.335216 | 0.24742 | 24.742
101.106 5000 0.3287 1.08687 | 43.14526691 | 43.41552203 |58.22108336 | 82.401 647.1785|0.336154 | 0.246729 | 24.6729
99.3149 5050 0.32985 1.0891 | 42.80475489 | 43.07287709 |57.76158964 | 80.942 635.7136 | 0.340013 | 0.243929 | 24.3929
97.5815 5100 0.3297 1.09185 | 42.47407137 | 42.74012223 | 57.31535872 | 79.529 624.6182 | 0.342504 | 0.242154 | 24.2154
95.8486 5150 0.33095 1.09407 | 42.12881365 | 42.39270187 | 56.84946106 | 78.117 613.5259 | 0.346621|0.239279 | 23.9279
94.8033 5200 0.3338 1.09346 | 42.07392469 | 42.33746909 | 56.77539281 | 77.265 606.8349 | 0.350062 | 0.236927 | 23.6927
93.0976 5250 0.3313 1.08804 | 41.71420925 | 41.97550046 | 56.28998562 | 75.875 595.9168 | 0.350436 | 0.236674 | 23.6674
91.7886 5300 0.3324 1.08339 | 41.51937833 | 41.77944914 |56.02707689 | 74.808 587.5379|0.353249 | 0.234789 | 23.4789
90.5938 5350 0.3308 1.08007 | 41.36551974 | 41.62462681 |55.81945704 | 73.834 579.89 |0.352856| 0.23505 | 23.505
89.6374 5400 0.3388 1.07895 | 41.31133575 | 41.57010341 | 55.74634008 | 73.054 573.7681|0.361864 | 0.229199 | 22.9199
88.9256 5450 0.3438 1.07923 | 41.3627622 41.62185199 | 55.81573595 | 72.474 569.2118|0.366748 | 0.226147 | 22.6147
88.6474 5500 0.3488 1.08366 | 41.61164824 | 41.87229702 |56.15158775 | 72.248 567.43110.369856 | 0.224247 | 22.4247





