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[bookmark: _Toc1397166052]Introduction
Engine Dyno is a crucial component in the motorsport and car manufacturing industries, as it allows the capabilities of an engine to be tested under various conditions and restrictions. This could involve different fuel types, such as hydrogen fuel injection, or varying cylinder bores. Overall, the primary use of this equipment is to test the limits of the engine and record key metrics such as RPM, torque, and other engine outputs.
This assignment will focus on the workshop session where the Honda engine was tested on the dyno. It will also include information from the two videos provided by the University, offering an overview of the dyno room and its equipment, as well as any details that may have been missed during the workshop. The assignment will present the results of the engine testing and highlight the equipment necessary to achieve these results. The data will then be compared graphically, analysed, and followed by a final evaluation, reflecting on what was done well and identifying areas for improvement from start to finish.
[bookmark: _Toc175641262]Equipment & Method 
The engine dyno room contains essential equipment for safety and optimal engine performance testing. The primary equipment is the eddy current dyno, which uses magnetic fields to generate resistance, converting it into data such as RPM, torque, fuel efficiency, and engine power (1). In this case, a 1.6L Honda engine was mounted on a test stand and connected to the dyno via a driveshaft. Eddy current dynos are common in automotive testing due to their quick feedback.
The computer software used to collect and analyse data ran on an old Windows version, likely DYNOJET Power Core or SUPERFLOW WinDyn, as these are commonly used in automotive applications. Another key component is the torque arm, balanced on top of the magnetic rotor and connected to the dyno. Its purpose is to prevent housing rotation, directing force to the load cell, which calculates torque using Torque = Force × Distance.
The experiment began by mounting the engine and connecting the cooling system (radiator and coolant) to monitor temperatures via a dashboard. A verification phase ensured proper oil levels, pressures, and secure connections for safety. The engine was then warmed up at idle to prevent damage from cold starts.
During testing, RPM load was incrementally increased by 50 RPM intervals up to 5500 RPM, while parameters like torque, lambda, oil pressure, and fuel flow were recorded. Data was collected through the software and documented in an Excel file. After testing, the engine was cooled gradually, with health checks performed on the engine and dyno components, including the torque arm and load cells. Finally, data was formatted into tables and graphs for analysis of engine performance and efficiency. 
[bookmark: _Toc1163516111]Data & Graphs

[bookmark: _Toc1745806504]SFC vs RPM
[image: ]At low RPM (1000–1400), the SFC (Specific Fuel Consumption) starts relatively high at 0.350 Kg/KwH and gradually decreases to 0.250 Kg/KwH. This is primarily due to poor combustion efficiency at low RPM, resulting in lower cylinder pressure caused by an imbalanced air-to-fuel ratio (Lambda).
Between 1400–4000 RPM, the SFC curve remains relatively linear, with a slow increase reaching 0.300 Kg/KwH. This can be attributed to improved volumetric efficiency, as the engine approaches its natural frequency, allowing for better air intake and combustion.
In the high RPM range (4000–5500), the SFC rises again, peaking at 0.360 Kg/KwH. This is likely due to increased heat loss from rapid combustion cycles, which reduces overall efficiency, causing the SFC to climb. (2)

[bookmark: _Toc1328631777]Torque vs RPM
[image: ]The relationship between torque and RPM varies depending on the engine speed. As shown in the graph, torque begins at a moderate to low level, starting at 83 Nm, due to poor volumetric efficiency at low RPM.
As the engine speed increases between 2000–4000 RPM, torque reaches its peak, stabilising at around 100 Nm. This is because pumping losses are reduced, allowing for more efficient fuel combustion and greater torque output.
However, beyond 4000 RPM, torque starts to decline, reaching its lowest point at 5500 RPM. This may be due to the valves not fully opening, resulting in an inconsistent air-fuel mixture within the cylinders. Consequently, the combustion process weakens, causing the torque to drop off. (3)

[bookmark: _Toc2127968014]BP vs RPM
[image: ]At idle speed (1000 RPM), the BHP is at its lowest, measuring 11 BHP. This is due to the low torque output at this RPM and poor fuel combustion, as the cylinders receive an insufficient air-fuel mixture.
As the RPM increases up to 4500, there is a positive correlation between BHP and RPM. This occurs because the volumetric efficiency approaches its peak, allowing for greater torque and, consequently, higher BHP.
Finally, beyond 4500 RPM and up to 5500 RPM, the BHP begins to plateau and slightly decline. This is due to increased pumping losses, which result in lower torque, negatively impacting the overall BHP output. (4)

[bookmark: _Toc1724447448]Conclusion 
In conclusion, the data shows that as the engine's RPM increases, various factors within the engine fluctuate accordingly. Through the charts and their analysis, we can observe these correlations. This is also evident in other data sets, which demonstrate that the overall thermal efficiency of the engine increases as RPM rises, eventually reaching a peak before declining. This decline occurs because the engine operates at a temperature beyond what it can effectively handle.
Another conclusion drawn from the data is that the fuel flow rate consistently increases as the engine signals the injector sensors to deliver a greater amount of fuel in a shorter time frame due to higher RPM. Additionally, the lambda value, representing the ideal air-to-fuel ratio, also increases with rising RPM but later decreases. This suggests that less air enters the mixture, contributing to changes in other data sets, such as BHP against RPM.
Overall, the data indicates that at low RPM, values for power — such as BHP and torque — remain low due to poor volumetric efficiency. At this range, the engine struggles to inject the necessary amount of fuel for optimal combustion. Conversely, at higher RPM, the engine reaches peak performance before plateauing or even declining in BHP and torque. This decline is again linked to volumetric efficiency, as the engine cannot draw in sufficient air to match the high fuel flow, resulting in improper combustion. 
[bookmark: _Toc1858055319]Evaluation
Overall, I believe I have demonstrated proficiency in understanding and carrying out the workshop procedure on the engine dyno. I am confident that I completed the practical requirements to a high standard, as reflected in my data, where I provided a comprehensive understanding of the results produced during the workshop. This includes not only how to present the data but also how to utilise it for further calculations, resulting in more precise data that is effectively displayed through graphs. My approach to analysing the data allowed me to draw meaningful conclusions about the engine's performance, efficiency, and overall behaviour under different RPM conditions.
However, I believe I could have approached this assignment differently, which might have enhanced my understanding of the engine dyno. For example, I could have re-examined the engine once it had returned to idling RPM, thoroughly checking all sensors to ensure they were still functioning correctly. Additionally, continuously monitoring pressures and temperatures within the engine would have helped confirm that they remained within an acceptable range. Logging any small deviations in these parameters could have provided further insights into the engine's performance, allowing me to identify subtle issues that might not be immediately apparent. This additional data could have been beneficial for refining the accuracy of the final analysis.
Finally, I believe conducting a second run on the dyno would have provided a more robust and reliable data set, allowing me to compare results under similar conditions. A second run could have helped verify the accuracy and repeatability of the first data set while also ensuring that the engine had not developed any internal issues following the initial run. Furthermore, comparing two data sets could have highlighted any potential performance degradation or irregularities that may have gone unnoticed. This would have resulted in a more thorough and comprehensive evaluation of the engine's performance, further improving the overall quality of the project.
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