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1. Introduction:

An engine dynamometer test is usually used to calculate how much power an engine can produce at different engine speeds, and similarly how much torque it produces at different engine speeds, such was the aim of this test. The primary way to assess these figures is by performing a sweep test, which raises the rpm at a constant rate while adjusting the load and measuring the rate of fuel intake. These figures can then be used to calculate the power and torque figures, and much more besides.
	This practice is common in the automotive industry as a base figure to calculate how efficient their engines and drivetrains are, by comparing the power figure produced at the dynamometer to the power figure produced from a rolling road.
	The aim of this report is to view whether there is a correlation between engine speed and specific fuel consumption (SFC), torque and brake power respectively. 



2. Methodology and Equipment

The test used is called a sweep test, where the rpm is steadily increased and the rate of fuel flow into the engine intake was measured, along with the conditions within the test chamber (ambient pressure, ambient temperature, calorific content of the fuel, etc.) and compiled into excel. From these data categories you can calculate the torque the engine was producing, along with the brake power and corrected power. From this you can calculate the Brake Mean Effective Pressure (BMEP) and the corrected specific fuel consumption (SFC). This gives you all the date required to calculate the energy/hour from both the fuel and the dynamometer, to give a percentage thermal efficiency of the engine.
	The equipment used to achieve all of this was primarily an Eddy-Current W 130 Dynamometer. It is rated to 130kW and 400Nm of torque and has a maximum operating speed of 10,000 rpm.
	The engine tested on the dynamometer was a 1.6L D16V3 engine taken from a Honda CRX. It has a maximum power output of roughly 108bhp and a maximum torque figure of about 152Nm. It was used frequently, in one form or another, in Hondas during the late 1990s and early 2000s, and so saw lots of variations leading to different power and torque figures.
	To get the figures in the results spreadsheet, it was necessary to perform calculations based on the data that the test itself provided, these being: Load, dyno speed/engine speed, fuel flow rate and lambda. From this it was possible to calculate the torque, power and brake power. Then, additionally, from that it is possible to calculate both the specific fuel consumption and, by extension, the overall thermal efficiency of the engine.







3. Graphical Results of Test

3.1: SFC Against Engine Speed


The graph above shows Corrected SFC against Engine Speed. The test began when the engine was running at its idle speed, giving reason for there being no data before 1000rpm. One can see straight away that the general trend is up from approximately 1700rpm. This shows that fuel consumption increases, which is due to the higher speed the engine is running at. The higher the speed, the more friction there is between moving parts. This makes life harder for the engine to maintain a certain speed, so it requires more power to do so, which uses more fuel.
	The more interesting thing about this graph is that the SFC seems to be higher at speeds lower than 1700rpm. This is due to the lower speeds creating more time for heat loss between the gas in the cylinder and the walls of said cylinder. This means that more energy from combustion is lost through the walls of the cylinder, so more fuel is needed to produce more power to keep the engine running at that speed. (sitecore.uidaho.edu, n.d.)











3.2: Torque Against Engine Speed



The graph above shows calculated torque values against the engine speed. Something that is immediately noticeable is the presence of a maximum torque. The reasons behind the lower torque at both high and low speeds is simple.
At higher speeds heat is lost the same way as was observed when comparing SFC and engine speed. Another reason the torque figures drop off at higher speeds is the reduced time it takes for each stroke. This makes it harder to take in a full cylinder’s worth of air into the cylinder on the intake stroke. This results in more incomplete combustion which results in a loss of energy. Therefore, as the engine speed decreases, the torque values decrease at a similar rate.
	At lower speeds, the reasoning is much the same the SFC against Engine Speed graph in 3.1. Lower speeds decrease the time one stroke takes, so there is a greater opportunity for heat loss between the gas and the cylinder wall, which results in a loss of energy which, again, results in a lower torque figure for that particular engine speed. 













3.3: Brake Power Against Engine Speed



The graph above is a lot simpler than its predecessors in 3.1 and 3.2. As a rule of thumb, it is generally assumed that the higher the engine speed is, the more power the engine will produce. This is true up to a point, this point being the maximum power figure which is so often quoted when listing the specifications of an engine.
	The reason for the power figure dropping off in speeds of approximately 4600 rpm, is mainly due to friction. The faster the engine is running, the more friction the parts will generate as they contact one another. This results in a loss of force, which hinders the generation of power.
	Another possible explanation and an equal reason as to why power drops off at high engine speeds is similar again to the reason behind torque dropping off at high speeds. When the engine is running that fast, it cannot take in the same volume of air. This results in less complete combustion which results again in a loss of both torque and power. This is why at high engine speeds, often close to the limiter, acceleration feels sluggish compared to slightly lower engine speeds, where acceleration feels much more instantaneous.











4. Conclusion

One can see from just a glance that there is correlation between engine speed and specific fuel consumption, torque and brake power respectively. There appears to be a few discrepancies within the graphs, but these can be explained.
	The main one is within the graph containing brake power, where the engine only seems to produce a maximum of 45 kW (approximately 61PS), which is significantly lower than the manufacturer's given figures for the engine’s potential power output. There are a few reasons for this drop, however, one major reason being that the engine was being run with a different air filter, this one being taken from an old lawnmower, which will have greatly reduced the quality of air being fed into the cylinders, decreasing the quality of combustion and decreasing the power output.
	Another reason for the decreased power output was simply that the engine is decades old. As an engine ages as do its parts, which will wear over time causing them to change shape slightly. This makes the engine less efficient over time, which is why older engines always produce less power than they are quoted to, which explains the very noticeable power drop in the test rig used.
	The other discrepancy that is immediately noticeable is within the torque graph, in that there appears to be two maximums which have an equal height on the graph. There is no real explanation for this, other than human or computational error. So to conclude, there is a very obvious correlation between the variables mentioned in the graphs in chapter 3.
	
























5. References

sitecore.uidaho.edu. (n.d.). 404 - University of Idaho. [online] Available at: https://www.webpages.uidaho.edu/mindworks/IC_Engines/week%203/Wk3_Performance_Parameters.pdf.
‌
Evaluation

This task to me felt a lot easier than those set before it, I think purely because of my interest on the subject itself. As for how well I performed, I am not too confident, as I feel I rushed it to get it in before the due date, however this is a result of nothing except poor planning, poor management and extremely poor decision-making skills. Apart from that however, I believe it was a successful assignment. I can see no improvement of the assignment itself that is necessary, apart from possibly fitting a new air filter to the CRX engine, and possibly letting students gather the data themselves. However the improvements I need to make are very clear: I need to find a way to motivate myself to get it done without cutting it close to the due date.
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Torque Against Engine Speed
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Brake Power Against Engine Speed
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