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1.Introduction
This technical report will outline and explain numerous aspects and characteristics of a specific engine. This report will also consist of all methods and details relating to how the original data was obtained as well as how the data was used to be able to gather different performance characteristics of the engine that was stated earlier. Leading on from this all the relevant data will be discussed and analysed as well as how the tests were conducted and how said tests could be improved and developed.



2.Testing Equipment and Methodology
In order to start gathering performance characteristics of an engine, a method of obtaining raw engine data is required. In this case, an engine dynamometer used to test the engine. The specific engine dynamometer that was used was a Schenck W230 and is an eddy-current dynamometer, this is shown in Figure 1. “The dynamometer absorbs the power and transforms it into heat energy” (Schenk, 2001). This dynamometer uses electromagnetic fields to both apply a load to the engine as well as using it to gather information on engine when said loads are applied through an array of different sensors, these sets of data acquired by the sensors are then processed by the dynamometer’s software. Another main aspect when it comes to the dynamometer acquiring accurate data is the use of the calibration arm. This arm is attached to the housing of the dynamometer and attached is a load cell or weight. This makes sure that the torque being measured is accurate. 
[image: ]
Figure 1

When it comes to testing procedure, it is slightly complicated as when the tests were to be conducted the dynamometer was broken. However, the method can still be explained. The engine that was tested in this case was a Honda 1.6 S.O.H.C petrol engine. The engine was appropriately mounted to the dynamometer and all the auxiliaries were connected such as a fuel supply, coolant loop, exhaust extraction and all the necessary sensors. This is also shown Figure 1 above. Once the dynamometer is successfully connected to the engine and the dynamometer is ready the test can begin. The engine is started and brought from idle which is 1000RPM up to 5500RPM in increments of 50RPM. The forces are also increased in conjunction with the engine speed. All the data is then recorded by the dynamometer’s software and made exportable once the test is concluded. The data recorded by the software consists of engine speed, load and lambda. From these three simple sets of data, numerous different performance characteristics can be calculated as well as analysed. 


3.Calculated Data
From the engine speed, load, lambda, the length of the calibration arm (Shown in Figure 2.) and a series of other data numerous characteristics of the engine able to be calculated. The data set was provided to us as dynamometer was broken as previously stated. All this data, both from original raw data as well as the calculated data was recorded in an Excel spreadsheet and is shown in the numerous images below.
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Figure 6

4.Graphs
From all the data that was calculated and shown previously a set of graphs were made to better understand how the engine performed during and throughout all engine speeds during the test. This was done to more clearly understand and analyse the engine to see if it was performing in line with what was expected of it. 
The first graph that was made was Specific Fuel Consumption against Engine Speed. Specific Fuel Consumption or SFC shows how efficiently the engine uses fuel to produce power. SFC can be used to see how an engine performs under different conditions such as engine speed and is fundamental parameter when it comes to engine testing. In this case the SFC was compared against engine speed. Below is the SFC vs. Engine Speed graph (Figure 7). This graph shows SFC in lb/(BHP⋅h) and Engine Speed in RPM. As shown by the graph, the SFC starts relatively high around 0.58 lb/(BHP⋅h) at 1000RPM and as the engine speed increases the SFC starts the decrease rapidly and bottoms out around 0.42 lb/(BHP⋅h) between 1500-2500RPM. This is where the engine does the most work and hence is the most inefficient. After this the engine starts to run more efficiently. This happens from around 3000RPM at a SFC of 0.46 lb/(BHP⋅h). From here the SFC steadily increases with the engine being most efficient at the end of the test at 5500RPM, here the SFC peaks at 0.61 lb/(BHP⋅h). This is in line with what is expected with a petrol engine and the data is believed to be accurate. As this engine was petrol and the calorific value of petrol, being around “45.8 MJ/KG”(ACEA, 2025), was used.
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Figure 7

The next graph that was made was a Torque vs. Engine Speed graph. Torque is the measure of how much rotational power an engine produces or in layman’s terms, how much work an engine can do, i.e how quick it can accelerate and how much weight it can pull. This is one of the most crucial measurements for an engine. Below is the Torque vs. Engine Speed graph (Figure 8) and Torque is in NM and once again Engine Speed is in RPM. As shown in the graph the torque starts out at 83NM at 1000RPM. The torque is in the middle of its lowest and highest at the start of the test. As the RPM increases so does the torque. At around 2250RPM the torque hits its peak of around 103NM and this is the highest it will reach. From this point onwards the torque begins to decrease. From 2400RPM this decrease is visible and continues down to around 72NM at the end of the test at 5500RPM. Once again this is inline with what is expected as torque decreases at higher speeds due to the engine’s difficulty to intake air and exhaust burnt fuel the higher the RPM hence decreasing combustion and therefor torque.
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Figure 8

The final graph that was created from the data was Power vs. Engine Speed. Whereas torque is a measure of how much work an engine can do, power is the measure of how quickly the engine can do that work. Below is the Power vs. Engine Speed graph (Figure 9). In this graph the Power is in BHP and the once again the Engine Speed is in RPM. As shown below the power increases quite linearly from 1000RPM at 11BHP to around 3500RPM at 49BHP. After this point the power begins to slow its increase as engine speed rises and begins to level off. The power peaks shortly after at 59BHP at around 4700RPM. After this peak the power begins to fall where it reaches around 56BHP at 5500RPM at the end of the test. And finally, once again this data is in line with what is expected from an engine like this. This also clearly shows the power curve of the engine and where it begins to drop off. The reason the power drops off after a certain RPM is much like torque, the engine struggles the efficiently intake and exhaust and air and fuel mixture.
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Figure 9

5.Conclusion
To conclude, this engine performs exactly how it was expected. All the data that was produce from the test was accurate and inline with what would be expected from this engine and this meant that further calculations using the original data were accurate and inline with what would be expected, further proving the success of the engine dynamometer test. All the data that was produced was good and was useful for creating graphs to more visibly understand the performance characteristics of the engine we were testing. 

6.Evaluation and Further Work
Overall, I believe I feel that I performed very well when conducting the different tasks that were associated with the engine dynamometer test and feel like I would not change anything about the way I conducted myself when collecting and calculating all the data that was required. However, this is a major aspect of the test that would improve both the test itself and the data, a working dynamometer. The issue with the dynamometer was completely out of my control and I couldn’t of done anything the change it. However, if I were able to revisit this test with time or resources not being a factor I would run the test again with a working dynamometer and my own set of data. I potentially even go as far as running the test numerous times to be able to average the data to have a more accurate set of results.
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