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SFC Variation Theories (Re: Excel Document Data & Graphs)
The SFC increases in symphony with the engine speed, following a sharp drop-off from a peak of similar height to that of the SFC seen at the top speed of 5500RPM. The progressive climb from ~1800 RPM up to 5500RPM is easy to understand; as the engine speed increases, it is consuming more resources required for combustion. These will be the fuel and air. Naturally, burning of more fuel due to higher RPMs means a higher SFC, which is the measurement of fuel burned at a given specific point in time. (NASA, 2024)
As for the beginning peak and drop off, one possibility is that the engine runs with a richer fuel mix to compensate for lower air intake. As the intake air velocity is lower, the engine is not inhaling as much air as when the engine is moving faster/at higher RPMs. If the fuel balance is not adjusted to run richer, the engine is exposed to increased risk of the engine stalling/misfiring due to a shortage of a combustion resource (air). (Stone, 2012)
My second theory for the higher SFC at early RPMs is due to the conduct/operation of the fuel injectors. As at lower RPMs there is less movement of air the engine injectors must stay open longer to allow more air into the engine. The momentum of the airflow will aid intake and exhaustion of air & gases however at low RPMs the engine is not moving fast enough to draw in air fast enough to garner good airflow momentum. As a by-product of this, more fuel is injected into the cylinders. The engine as a result – running richer which ensures smooth operation of the engine at the cost of increased fuel usage.

Torque Variation Theory (Re: Excel Document Data & Graphs)
My leading theory is due to valve overlapping/timing. By this, I am referring to the overlapping opening of both the intake and exhaust valves of the engine. As the RPMs increase past the mid-point the torque reduces, which could be due an increase in intake air escaping out of the exhaust valve as the airflow velocity increases. As a result, the engine is running at higher speeds however the abundance of airflow is not increasing at the same rate at the fuel flow. Less air/fuel mix means less ability to do work, restricting the amount of torque force produced. (Stone, 2012)
Another reason I could provide to potentially explain why torque varies as it does with engine speed is that of the exhaust gases being unable to escape the cylinder before the next cycle begins. The exhaust valve opens just before BDC is reached on the bang/ combustion stroke to provide more time to vent the spent air, on the exhaust stroke the intake valve opens just before TDC which enables the inbound air to aid pushing out of the exhaust gas via increasing air pressure in the cylinder. However, as the engine speed increases the exhaust fumes have less exposure time to the exhaust valve; less time to evacuate the cylinder. Spent air remaining in the cylinder is of no benefit to combustion; exhaust fumes bear no potential energy. As a result, the available energy within the next cycle is reduced. This reduction grows exponentially as the engine speed increases. Eventually, the engine will explode due to piston rod overstress failure. (Kalyan S. Nadella, 2017) A good example of this is when Kyle Larsons engine blew up in a NASCAR race, from piston rod fatigue courtesy of 247 laps of strenuous engine usage. (Scott, 2013)



Brake Power Variation Theory (Re: Excel Document Data & Graphs)
We can observe Brake Power increasing with engine speed, however reaching a peak then descending with engine speed. This point is 4700RPM, after that the power starts to decrease. The fuel flow is consistent; rises slowly. This means the airflow is the weakest link, causing the drop-off. 
Once the engine increases in speed, the demand for air-intake increases to satiate the combustion process. However it would appear after 4700RPM this demand cannot be met, likely due to a combination of multiple reasons including the timing of the intake valves. The intake valves can only stay open for a limited amount of time during each engine cycle, so past a fast enough engine speed (4.7kRPM) they do not have enough time to inject enough air into the cylinder to fill it. A second explanation could be the air intake system. Perhaps the air filter has a limit on the flow of air into the engine, due to the cross-sectional area of the pipe limiting the effective surface area of the induction ability of the intake system. A conical air intake filter bears more surface area which allows for increased air induction. (RamAir, 2025) However limited airflow is certainly a plausible explanation for the drop-off in power as the engine speed increases.





Evaluation
2. Testing Equipment and Methodology
The equipment used in this test was a (Schenck) Eddy-Current W-Series Dynamometer, which measures torque and power of an engine by applying resistance (effectively a load) to the output shaft of the engine utilized in this test. It uses electromagnetic induction to fabricate the necessary load for the measurements.
The rotating disc within the dynamometer is placed within a magnetic field, as the it rotates with the engine the changing magnetic flux induces eddy currents in the disc. Abiding Lenz’s law, new magnetic fields are spawned by the currents generated by this action. These currents oppose the original magnetic field. (Magie, 1935)
Application of the force to the rotating disc allows the dynamometer to measure the torque using the detectable amount of resistance it has applied to the engine output shaft. It measures the rotation speed of the dyno’s disc and the necessary force which is needed to keep it rotating at that speed. From this, using the resistance created by the eddy-currents the dynamometer can observe the torque. The resistance applied to the shaft, the force to maintain disc speed, that force is the torque value. (Schenck, 2025)
5. Conclusions from test results
From the data, especially the graphs, I can easily observe the points of peak torque and raw brake power measured by the dynamometer (103.46Nm @ 2350rpm & 44.16kW @ 4700rpm respectively).  Understanding this, the engine is to be utilized depending on the circumstances, it’s not a case of revving the engine out to the limiter to achieve the maximum power/torque output. 
To achieve the power torque from this engine, useful in cases of towing a heavy load, the engine is best kept as close to 2350rpm as possible. Whereas if the engine was used with the goal of the vehicle reaching the highest velocity possible then the ideal gear shift point will be found near the peak brake power RPM of 4700rpm. Changing at this point ensures maximisation of the engines ability to convert torque into usable power as the vehicle velocity increases, going beyond the peak power is wasteful as the engine power efficiency is decreased. The engine, beyond 4700RPM, is experiencing a decreasing torque AND brake-power output. 


6. End Evaluation
The investigation as a whole could have been significantly improved if the testing equipment had been operational. Unfortunately, I neither experienced nor observed the test being conducted - solely the data gathered from previous test runs. Given this limitation, my main improvement suggestion would be to have performed the test and generated a new set of data. As valuable as the data alone would be, it would serve to improve my understanding and appreciation of the dynamometer’s function to experience, first hand, the dynamometer in operation.
An explanation of the dynamometers function was provided which was insightful into turning the numbers provided into real world imagery. A big step towards understanding why everything works the way it does, not just numbers provided to us on paper.
With the data provided to me it was certainly a good challenge to discover data using relevant formulae and calculations. For example, using the known values to determine the brake power output and corrected power as a continuation. Additionally, the value of recording known data points, such as the load-arm length, cannot be overstated, as these values are essential for progressing through successive calculations.
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