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The aims of the test covered in this assignment is to see how the relation between torque and engine speed changes as well as the relation between SFC and engine speed. Thermal efficiency, BMEP, corrected power and torque also needs to be calculated to be able to successfully measure different forms of data. The assignment contains a description of the equipment used, spreadsheet data tables, graphs, a conclusion and an evaluation. The graphs that need to be plotted each come with suggested reasons as to why the data varies in the way it does in relation to the engine speed.


Test equipment and used methods.

The testing equipment consisted of an engine mounted onto a dynamometer which was operated from a separate room. In the control room, there are two dials the operator will use. One will increase the RPM of he engine while the other will increase the resistance. When the technician was done explaining the purpose of having the engine on a dynamometer and the base fundamentals of how it works, he let the students try to hold the engine at a certain RPM without communication so they had an understanding on how to operate a piece of machinery like it. Once all of the students had spent a handful of minutes reaching 5000 RPM, the technician then went through all of the maths needed to calculate the necessary data from the data we would be provided with.


Print all spreadsheet data results tables
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Description automatically generated]
The excel spreadsheet has been submitted individually.

Plot graphical results for the required relationships and answer the associated questions.

[image: A graph showing the growth of engine speed

Description automatically generated]SFC against engine speed

The specific fuel consumption varies with engine speed based on multiple factors but to calculate it, you divide the fuel flow rate by the engines power output, the fuel consumption would be high when the engine starts at the 1000 RPM area so the engine can actually start rotating before it drops to a lower level. As the engine speed increase, so does the friction and the engine requires more fuel to create a bigger bang to counteract the friction. 


Torque against engine speed.

[image: A graph of a graph

Description automatically generated]
As the engine starts, the torque is low but quickly increases as the engine gets going before later dropping again as the engine gets quicker. This could be due to the friction between the piston rings and the cylinder walls in the engine block taking energy away from the power and torque and converting it into wasted thermal energy instead. Because of the increased speed of the engine, the already combusted fuel-air mixture won’t fully exit the combustion chamber which would take up space and reduce the overall power and torque output of the engine at higher speeds compared to the torque and the lower speeds.


Brake Power against engine speed.

[image: A graph showing a line of a car engine

Description automatically generated with medium confidence]
Brake power tends to increase with engine speed but is not a linear relation as proven in the given graph. The relation normally follows a curve with a peak before a small drop off which is somewhere between 4500 and 4800 RPM and then the brake power falls despite the engine speed still increasing. This is because of the efficiency in the engine being imperfect and causing energy loss at high speeds most likely from exhaust gases remaining in the combustion chamber increasing as the engine gets faster.


Conclusion

In conclusion, an understanding of the relation between the engine speed and various other features of engines has been understood with suggested reasoning between variation within the relationship. The test results show that the results are not always perfect whether it’s an anomaly caused by the engine, dynamometer equipment or data readings. In regard to the SFC against Engine Speed, the results show that when the engine starts, more fuel is used by the engine before it quickly drops how much fuel is used before it slowly increases the consumption as it gets faster. The Torque against Engine Speed, the data shows that the torque gradually goes up with the engine speed before decreases despite the engine speed increasing. The Brak Power against Engine Speed data also shows that the power output decreases slightly as the engine speed increases but this occurs much later than the torque graph.


Evaluation on own performance and potential investigation improvements

The investigation does not seem to need any further development to improve it as personally, I found no issue with it other than a small inconvenience finding the displacement of the engine in the provided PDF file of the manufacturer manual that would come with the car but that could have been a personal issue with potential reading difficulties. In regard to my own performance, perhaps it may be worth researching the topics to be able to dive into more depth when completing the tasks as well as writing the assignment sooner than later to give me more time to research instead of leaving it last minute. Using external information such as books and/or websites would help improve the quality of my work in the future as well.
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