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In this assignment I will be aiming to present graphical and numerical data using data collected from a dyno run using a standard petrol-powered engine to show and calculate various figures such as power, corrected power, torque, SFC, overall thermal efficiency and BMEP. In addition to this I will be describing and informing the reader how the engine dyno operates as well as the method to effectively use the machinery to measure engine power output.
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The main use and aim of using a dynamometer are to measure the performance and or health of an engine to ensure the engine is performing as intended or that it could possess an issue preventing it from making the desired horsepower. There are different types of dynamometers that can be used such as rolling roads, hub dynos and engine dynos which are specifically used to dyno just the engine with ought the drivetrain in-between. In our case we used an engine specific dyno to test this engine meaning that the readings and data we gathered were straight from the engine with ought any drivetrain loses or excess friction allowing the engine the best and most accurate chance to make the stock original horsepower it is rated too. A dynamometer measures the force output of the engine as well as the rpm to calculate the torque and horsepower that the engine is producing at that given rpm. These tests allow for a great insight in the running of the engine in a controlled environment allowing for tuning or general running of the engine.
[bookmark: _Toc529465400]2.
The engine dyno that was used to collect the data for this assignment was an engine specific dyno bolting straight to the engine via a prop shaft meaning that there are other accessories that are required to run the engine on an engine stand  such as the supply board and extraction system as this test was conducted indoors and therefore requires the appropriate extraction system for the exhaust gasses. The supply board consists of a fuel pump that draws fuel from a sealed tank and pumps it to the secondary swirl tank, in between the secondary swirl tank and the fuel pump is a fuel flow meter allowing for a measurement to be taken and data recorded of how much fuel is flowing through the system to the engine. Once the fuel makes it out of the swirl pot it then goes through a fuel pressure regulator allowing for the setup to run fuel injected and carburetted engines on the dyno.
Other parts used for the gathering of data are the sensors used to measure the lambda reading coming out of the exhaust via a O2 sensor as well as the coolant temperature sensor to ensure that the engine is appropriately cooled when running on the dyno. Connected to the dyno itself is an electronic box that allows control of the manual throttle cable allowing for the operator to safely increase throttle from outside of the dyno room. The running of the engine is still handled by the engines ECU that is bolted to the engine stand and therefore original function is achieved. The prop shaft that connects the engine and the dynamometer together ensures that they both run at the same rpm therefore when the engine is spinning at 2000 rpm so is the dynamometer.
[bookmark: _Int_Ip304lFM]The type of dynamometer that was used to gather this data was a Schenck WS230 which has a rpm limit of 10,000 rpm and 230KW and is an Edi current dynamometer. An Edi current dynamometer works by having the inner core spin freely powered by the engine to the outer side that is lined with magnets that are supplied with a current to put a resistance on the engine via an electromagnetic field that tries to slow the engine down. This process causes the outer casing of the dyno to try and turn but this is prevented by the use of strain gauges attached to the outer drum of the dyno. These strain gauges read a voltage between 0 and 10v and supply that information to the computer which allows for the calculations to be made for torque and therefore horsepower and various other calculations that can identify the well running of the engine.
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	Baro
	Humidity
	Ambient temp

	mBar
	%
	Deg C

	1018.9
	46
	27



DATA PROVIDED BY UWTSD DUE TO DYNO BEING INOPERABLE.
REFERENCE: Engine Dynamometer Results.xlsx
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Above is a graph displaying the specific fuel consumption of the Honda 1.6 DOHC petrol engine used in our dyno tests. As you can see in the lower rpm range there is a high SFC indicating that the engine isn't at its most efficient this is due to possible incomplete combustion and lower volumetric efficiency. Although at lower rpms the engine runs at a high SFC between the 1450-1700 rpm rev range there is a dramatic increase in thermal efficiency and therefore fuel efficiency the reason this could be the case is that this engine is tuned for fuel efficiency in standard road driving and this is the rev range where it will be used most of the time maximising fuel ussage and engine longevity.
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This graph shows a good example of an engine that is tuned for real word driving and efficiency as you can see there is a steady rise at the lower rpms until it reaches its peak in the 2000 to 3500 rpm rev range and then steadily declines beyond this point suggesting that this engine is tuned for mid-range performance and not high rpm performance. There is a drastic drop in torque beyond 3700 RPM as the torque of the engine declines to as much as 72Nm at 5500 RPM suggesting that the volumetric efficiency and the frictional loses caused by the pumps and accessories on the engine out way its top end performance and in turn decreases its top end performance. 
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The above graph shows the BHP output of the Honda engine and as we can see it has a very linear power band and increases in horsepower higher in the revs and starts to decrease around 5000 RPM which is common in naturally aspirated engines which are built for efficiency and not outright top end power.

[bookmark: _Toc38626585]6. 
Using the data that was provided due to the dynamometer being inoperative at the time of completing the assignment I was able to form multiple calculations that shows the torque, horsepower, SFC, and thermal efficiency of the engine however if I were to repeat this test and improve upon it I would ensure that I collected more data to see how other aspects are affected in terms of coolant temperature, knock sensor readings and ignition timing to build a more data dense picture of how the engine is reacting at certain RPM’s to enhance my assignment and knowledge. I think as a whole there is more data that could be collected from repeating this run in future and give insight into the trends in the graphs and what the ECU is doing to better understand engine control.
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Data provided for dyno run:
https://uowtsd.sharepoint.com/:x:/r/teams/Level4889_GRP/Shared%20Documents/ACHA4003%20Motorcycle%20Technology/Semester%202%20-%20Powertrain/Engine%20Dynamometer%20Results.xlsx?d=wbc723da59e7b4f2192c777a8a9ebbf22&csf=1&web=1&e=47JAfN  (Accessed 29/03/25)
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Horesepower Over Torque And Engine Speed
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Brake Horepower Against Engine Speed
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Brake Horepower Against Engine Speed
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Torque (Nm) Against Engine Speed
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Torque (Nm) Against Engine Speed
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