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This assignment will use results gathered from an engine dyno test and demonstrate an understanding of the fundamental principles of engine technology’s and practices of analysing powertrain systems using gathered data. 
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This experiment was conducted on a 1.6 litre vetec engine using a SCHENCK WS230 engine dynamometer.
The engine is attached to the dynamometer via the driveshaft meaning that the rpm of the engine is exactly matched by the dynamometer.  Also connected is a fuel pump (to allow the engine to run), and sensor recorder modules attached to allow the computers to understand are relay the output of the engine, these sensors allow the engine to be controlled remotely via the computer. There is also an exhaust extraction system installed to prevent the room from filling with carbon dioxide which is hazardous. There is 2 calibration arms attached to the outer casing of the dyno each side, both are calibrated to 815.776mm from the dyno centre. 

The dyno is manually operated via a computer in a separate room that overlooks the engine dyno. In the computer room there is two dials set up, one controls the engine and its RPM and the other controls the dynamometer by controlling the amount of current used to produce resistance against the engine. The computer is able to read a large amount of information produced by the engine such as power, torque, lambda and rpm thanks to the sensor recorder modules. The dial used to control the engine is turned first as it allows the engine to build its RPMs, once this is achieved the other dial can be twisted to apply a load of force to the engine to simulate strain, this will reduce the RPM of the engine until the throttle is further applied to counteract the load of the force applied. From this process the computer will take constant readings and output the data on screen to show how much power and torque etc is being produced. 
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Description automatically generated]Figure 1 shows that at 1000 RPM SFC is near its peak at 0.36 Kg/KWH, at lower RPMs, engines may operate less efficiently due to incomplete combustion which could be the cause of the SFC being so high. But as RPM increases to 2000 the SFC rapidly decreases meaning that the engine is running more fuel efficiently, this could be classed as the engines “optimal efficiency” as its around its lowest fuel consumption rate. “Lower revs mean lower fuel consumption. This happens because there is lower friction between the engine components and hence lower fuel consumption” (Melbourne, 2021). Once the RPM passes 2000 is slowly begins to increase again at a linear rate where it peaks at 5500 RPM, this is because the engine needs to work harder to achieve the higher RPMs therefore more fuel is required to increase its power output. This demonstrates SFC and RPM are related in the sense that engine performance and fuel efficiency are influenced by engine speed. This can be used to measure and achieve the desired  balance of optimal performance and fuel efficiency.
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Figure 2
)
[image: ]Figure 2 demonstrates the figures of torque vs engine speed. In this figure it is clearly demonstrated that the torque of the engine starts at around 82 Nm at 1000 RPM. It then gradually increases until it peaks at around 2500 RPM where the torque has increased to just over 100 Nm, this is likely to be where the engine produces its torque most efficiently. Past this point the torque starts to flatten out, but once it reaches 3500 RPM there is a gradual decrease in the amount produced until it hits its lowest point at 5500 RPM where the torque is measured at 72 Nm, this could be because, “Torque starts to decrease because the engine cannot breathe as well. Due to the speed, the cylinder does not fill with air as well” (largiader.com, n.d.). As shown torque and RPM are key connected aspects of engine performance, in this example the engine produces a fairly low amount of torque which makes the curve much less defined than most other vehicles. The relationship between torque and RPM, as depicted by the torque curve, influences the engine's behaviour and performance characteristics in different driving conditions. 
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Figure 3
)Figure 3 shows the power output of the engine against the engine speed. From this graph it is shown that there is a gradual increase in power from the start at 1000 RPM until 4000 RPM where the power increases from 8 Kw to 41 Kw. Once the RPM reaches this point the power starts to increase at a much slower rate as it increases to 44 Kw at 4600 RPM, this is the peak of power achieved by the engine meaning this is its optimal power operating range. Past this point the power output begins to slightly decrease suggesting that additional engine speed will not generate more power, this could be because past this point the engine is not able to intake enough fuel and air to produce more power.
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Overall, the analysis underscores the intricate interplay between torque, RPM, and power output in determining engine performance and efficiency. Each figure shows that the RPM is most beneficial at different points for the output of the engine, for example the power was more effective in high RPMs whereas fuel efficiency was higher in low RPMs.These findings not only enhance our understanding of engine dynamics but also provide valuable insights for optimizing engine operation to achieve the desired balance between performance and fuel efficiency in various driving conditions.
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There is many ways in which I could have improved this test if allocated more time and experience. For example, the engine could have been run multiple times on the dyno to gather more data to have a better understanding and an overall average of the results. Another way of possibly improving the test could be to let the engine warm up further and push it to higher RPMs. 
Other test improvements that could have been conducted with better resources could include putting the engine into a car and running it on a rolling road to understand how it performs in a vehicle. Another possibility could be running the engine at different altitudes to see how that effects performance to further understand how it operates in different or harsher conditions. 
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