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[bookmark: _Toc1690447044]Introduction 
During this assignment the results from the university engine dyno sessions will be analyzed and put into corresponding graphs to help explain what is happening in the engine dyno and if what the results say matches what should happen. The main outline of this experiment is to see what would happen to the vehicles torque, fuel consumption and brake power if the engine dyno on which the engine is placed on RPM is increased over a duration of time. The data gathered from this experiment would then be placed into graphs for a conclusion to be drawn at the end of the assignment.









[bookmark: _Toc1635373150]Describe the testing equipment and methods used:
The equipment used for this experiment are as followed below:
[bookmark: _Toc609995621]Engine found in the dyno 
The engine used in this experiment is a 1.6L Honda VTEC engine mainly found in Civics.
[image: ]
(Source 1) 
[bookmark: _Int_YELQ1Dgp] With this engine on the dyno more testing equipment is brought into the picture. An example of this is the vehicles fuel pump and fuel tank. These are from the original build of the engine and also play an important part of this investigation due to them having a major role in how the engine works. The fuel pump moves fuel into the engine when its running to create the combustion process. Also the fuel tank holds the fuel in the engine. Finally there is also the pressure regulator. This is used to show the pressure coming from the engine. This helps to make sure that nothing fails during the experiment which might cause results to be invalid. See images below to see the full design of the engine dyno. 
[bookmark: _Toc306916395]Images and information of the engine dyno found in the university
[image: ][image: ]

 This engine is also fitted with a catalytic converter. This is used to help calculate the emissions coming from the engine when its running. More tools that was used during the experiment was a base computer to show the results of the dyno print them out and also display them in excel graphs (which will be shown later on in the assignment) to help draw accurate conclusions and ultimately answer all the questions set out at the beginning of the assignment in the brief. Finally the engine dyno itself. This is an integral part of this exercise due to it being the main equipment used here. This is because the dynamometer is the reason why the results can be obtained. A full list of what is connected to where can be seen in the videos at the end of the assignment.
[bookmark: _Toc341250159]Car components found on the panel of the engine dyno:
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[bookmark: _Toc622416348]Results:
[image: ]
Graph 1  SFC VS Dynamometer.
When looking at this first graph the data shows the following, When the dyno starts to run at a base value of 1200 RPM the fuel compsumption is measured at just under 0.35. The data then shows a dip in the engines fuel consumption even with the dynos average RPM still increasing. This trend almost stops however, with the data beginning to find a positive increase which starts at roughly 3000 RPM. The fuel consumption continues to rise till the end of the recorded data at 5400 RPM . This is what the information should show. If the engine is working harder due to more speed being produced the amount of fuel that is also being added to the engine to help with the combustion process, hence creating more speed and power.
[image: ]
Graph 2 Torque (Nm) vs Engine Dynomometer Speed (RPM) 
When looking at the graph above the data shows a pretty easy to understand data and hence easy to work out what it is saying. The starting point of which the torque is started to be measured at about 83 Nm. This is with the RPM being 1000, When the dyno speed is increased the data suggests that the torque being produced follows the same trend. What this means is that when the RPM of the dyno starts to be increased via 200 RPM per level the torque follows the same correlation, this trend keeps up until the torque hits a value of 100 Nm at am RPM of 3200. This is where the data has hit its peak value, however this is where the data starts to have its decline in torque just past the midpoint of the graph, even with the RPM still elevating. This is because the engine is now starting to reach its past peak measured torque, this can be proven by the graph now showing the decline starting at a torque reading of 100 then quickly declining to 78 Nm. This is all recorded with the RPM still increasing and ending at 5400 RPM.  
[image: ]
The final graph that needs to be analyzed is showing brake power measured in KW against the speed of the engine dyno again measured in RPM. To start to gather the information this data is showing, firstly look at where it all starts at 1000 RPM, the brake power is measured at just under 10 KW. This is the start of the data's main bulk of information. After this part the data then has a main positive correlation which is what is expected to happen from this experiment, The data maintains its correlation until the brake power hits roughly 45KW and has a measured RPM of 4400. At this point in time the data slowly starts to decline, before levelling out, this is due to the RPM hitting its maximum brake power of this engine which as stated before is 45Kw. After this there is a slow decline in brake power before the data reaches the end value of 5400 RPM and a brake power value of 40 KW.
[bookmark: _Toc850407609]Excel data used for making the graphs:
[image: ]
This is a snapshot of the data used to make the graphs above.










[bookmark: _Toc1352077020]Evaluation of results: 
By looking at the results shown in the graphs and tables above a clear picture is slowly formed. By looking at the data shown above and by having a glance at the assignment brief, putting these two things together they show a clear answer. The data shows in the first graph that when the RPM of the engine is increased the fuel consumption used by the engine follows the same correlation, the reason for this for this is because when the engine works harder due to more pressure being applied on the accelerator pedal it opens the fuel injectors in a quicker fashion which does allow more fuel to enter the combustion chambers causing a greater amount of fuel consumption.
 This can also be backed up by a quote from the website “Drive” which states the following “the combustion that makes your engine run loses energy due to the heat produced by increased RPM, which means your car will demand more fuel to reach the cylinders” This backs up one what was stated by myself before on and also what can be seen in the graph above. Looking at the second graph the data described that when the RPM is increased after a certain amount of time the engine hits its maximum torque reading before slowly decreasing and levelling out. 
After doing some research what is seen in the graphs can be backed up by the website produced by the vehicle company BMW. Which states the following “as the engine speed (rpm) increases, you’ll reach the point at which the torque is at its maximum” When looking at what BMW said and what happens in the graph a judgment can be drawn that the data does in fact show the same description. The final graph shows the brake power vs RPM however a website to back this data up could not be found so to confirm if this data is the correct values and coloration we would see if the experiment was to be repeated on different engines.














[bookmark: _Toc126662157]Conclusion: 
To conclude this assignment, looking at the data and the relevant research putting it all together means that an answer to the brief can be answered, yes, a clear difference in how the engine behaves when certain things are manipulated for example the engines torque when the RPM is accelerated, overall the feeling of seeing this experiment finished has helped to improve many things and skills in the Motorsport industry. After doing this the ability to read technical graphs and be able to work around an engine Dyno has been greatly improved, however there are still negatives with my own personal experience. Analyzing data and using them and turning them into numerical was still a challenge, however by completing this task there are clear signs of improvement. However the underlining issue with this conclusion is that i did not do the experiment myself so overall i can't say how well i would do in the same environment.
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Torque (Nm) VS Dynomometer Speed (RPM)
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Brake Power (kW) VS Dynomometer
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SFC ( Kg/KwH VS Dynomometer Speed (RPM)
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load | DynoSpeed | FuelFlowRate | Lambda | Power | Torque BMEP SFC | Thermal Effeicency
Newtons Bm Umin Lambda o Nm Pa Kg/kwH %

102275 1000 00704 1.2658 8.73] 83.4335( 650406.39| _ 0.3628] 22.55%)
102.756 1050 00724 1.26783 9.21] 83.8250| 662507.58| _ 0.3537 23.14%
103.689 1100 00737 127344 9.74] 84.5870| 668522.99|  0.3405 24.03%
104.209 1150 00728 1.28476 10.23] 85.0112( 671875.64] _ 0.3202 25.56%
105.811 1200 00744 1.20181 10.84] 86.3181( 682204.35| _ 0.3088 26.49%)
107.51 1250 0.07895 120729 11.47| 87.7041] 693158.46 _ 0.3096 26.43%)
109.488 1300 0.079 1.20895 12.15] 89.3177| 705911.39]  0.2925 27.97%)
111797 1350 0.079 1.20469 12.89| 91.2013| 720798.4] 02780 29.44%)
114.268 1400 0.0835 1.2855 13.66] 93.2171( 736729.89| 02751 29.74%)
115783 1450 0.0847 127818 14.33] 94.4530( 746497.68| _ 0.2659 30.77%
116.985 1500 0.08865 1.279 14.98] 95.4336( 754247.44] _ 0.2663 30.73%)
117.788 1550 00932 127766 15.59) 96.0886( 750424.69|  0.2690 30.41%)
118471 1600 0.0959 1.28235 16.18] 96.6458| 763828.25| _ 0.2666 30.69%]
118772 1650 009875 1.20028 16.73] 96.8913( 765768.92  0.26% 30.81%
118.656 1700 0.10005 120942 17.22] 96.7967| 765021.02 02614 31.30%
118.861 1750 010305 131053 17.76] 96.9640| 766342.73| 02611 31.34%
119584 1800 0.1093 1.3149 18.38] 97.5538| 771004.19] 02676 30.57%
119934 1850 011415 131849 18.94] 97.8393( 773260.78] 02711 30.18%
120176 1300 011745 131892 19.50] 98.0367| 774821.05| 02711 30.18%
120.948 1950 0.12055 131484 20.14] 98.6665| 779798.43| _ 0.2694)] 30.37%
122.157 2000 0.12555 131653 20.86 99.6527| 787593.32 02708 30.21%]
122.845 2050 012785 1.32098 2150 100.2140| 792029.12] 02676 30.58%]
12379 2100 0.1309 1.32287 2220 100.9898| 798160.58| 0.2654] 30.83%]
124794 2150 013435 132164 22.91]  101.8040| 804595.07| 0.2639 31.00%
125.137 2200 01377 131652 2351 102.0838| 806806.53| 0.2636 31.04%)
126.028 2250 0.14105 1.30465 24.21]  102.8106[ 812551.15] 0.2622 31.21%
126.66 2300 0.14495 1.09646 2487] 103.3262] 8166259 0.2622 31.20%)
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