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This aim of this report is to obtain raw data of load and speed at 100% throttle using an engine dynamometer. Then to enter all of the data into a spreadsheet and to calculate the corrected power, torque and BMEP, and then to put the data into appropriate graphs. The type of dyno used was an eddy current dyno is an electromagnetic energy conversion device. This means that the device converts mechanical energy into electrical energy. It uses electromagnetic induction, where there is a displacement between the conductors the movement is sensed, sending a signal to the computers, and allowing them to record the data from the dyno
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Description automatically generated]For the dyno tests an engine from a Honda Civic CRX coupe, it’s a 1.6 D16. The temperature, pressure and humidity of the room had to be measured as they can affect results. This was done with the technology already in the observation room, allowing the operator to be out of the way behind thick glass when the engine is being ran. When the engine is set up correctly it is then able to be started remotely from the observation room. The engine can be controlled by a set of monitors located in the observation room, it has all the functions that can be used to control the engine, like being able to adjust the rpm of the engine or the torque that is applied to the engine. We then were able to start the sweep test. The sweep test starts off by slowly raising the rpm of the engine from a set value up to another set value over a set period of time. This allow for the test to be repeatable, allowing for any anomalies to be excluded when the test is ran a number of times. For our test we needed to show all of the rev range so we started at 1000rpm and raised it to around 5500rpm. 1000rpm is around idle and 5500 rpm is above the peak power. The top rpm had to be above peak power as when getting results for the graph the curves won’t reach the peak, meaning you wouldn’t obtain the full range you were looking for. This would also mean you wouldn’t be able to calculate the peak power. When the data is recorded it is then sent off to the right people who did the recordings in their groups
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	Temperature
	 
	26
	°C
	299
	k
	diameter
	0.075
	m

	Barometric Pressure
	 
	1010.67
	mBar
	1.01067
	Bar
	stroke (l)
	0.09
	m

	Humidity
	 
	42.8
	%
	 
	 
	Area (A)
	0.004418
	m^2

	Torque arm
	 
	815.744
	mm
	0.815744
	m
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For the working out you should be working in SI units, which are all standard base units that are used worldwide. You should have the data from the tests you carried out. You then need to set up your excel page so you are able to calculate the results in tables. You should also have a small table for the known values. You then need to move on and calculate the corrected power, torque and BMEP.
First you have to calculate torque as it is needed in further calculations to work out other values. To calculate the torque you need to times the value for the length of the torque arm by the newtons value, this will give you a value for torque. This will allow for the remaining equations to be solved. Afterwards you then need to move on to calculating the power, measured in watts. You need to use the equation ,  being newtons and  being torque. Now that we have these values we are able to calculate the corrected power  in watts. We use the equation .  after the calculation has been done for corrected power you then need to calculate BMEP, measured in pascal, the equation can be rearranged to go from    to  .

Excel equations:
torque=SUM(A9*$I$5)
power=SUM((2*PI()*B9*C9)/60)
corrected power=SUM(((1.01325/$I$3)*(SQRT($I$2/293)*D9)))
BMEP=SUM((60*2*E9)/($L$3*$L$4*B9*4))
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Description automatically generated]You then need to turn these tables into graphs. First is engine speed, you can get this by making a graph of torque against engine speed. You can see the graph roughly follows a curve, with the peak being at around 3000 rpm, this is the point where the torque peaks. This is also where the engine is most efficient as it is able to push the car the hardest. At higher rpms the engine will produce less torque but more power, this can be more beneficial in some situations as the car will be able to achieve higher speeds, but having more torque will be better in situations where the engine is under more stress like accelerating, climbing a hill or when there is a large amount of weight applied to the vehicle. 
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Description automatically generated]for the power vs engine speed, we can see that as the revs rise so does the power. The engine isn’t able to produce more power not due to rpm but due to not being able to take in enough fuel or air, to increase the intake of fuel or air you would either need to change the intake system to a much more efficient one that has a higher volume of air it can take in or you can change the mount of fuel being injected with upgraded injectors and spark plugs, you can also increase power by adding aspiration, you can use superchargers and turbochargers to increase power, however they have different characteristics, turbochargers take more time to spool and will deliver more power and torque higher up in the rev range, whereas superchargers will deliver more power and torque lower on in the rev range, they also don’t have to spool up like a turbocharger does. From the graph we can see that the peak power is around 5000 rpm, which is much higher than the peak torque which was around 3000 rpm.
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[image: ]
To conclude with the test we can see that the Honda engine is a D16A7. The engine typically comes stock with 117hp peak at 5900 rpm and 136 Nm of torque at a peak of 4800 rpm. From looking at these results we can see that the performance of the engine has decreased over time, going from a peak horsepower of 117hp at 5900 rpm down to 77.879858hp at 5050rpm which is a significant drop. The torque also took a drop, going from 131.135Nm at 3000rpm, its only a 4.87Nm drop but it now hits the peak 1800 rpm lower from the original 4800 peak. 
                                         (honda motor co. ltd, 1988)
Reasons vary for why an engine will loose performance over time, such reasons can be components in the engine beginning to wear down from years of use, seals will start to degrade, causing some compression loss, and moving and rotating parts will start to wear down, causing the engine to loose power and increase vibration and friction. Gunk can also built up in engine components, this can cause parts to strain and stress more, meaning that the engines friction will increase and the overall performance of the engine will have decreased over time.












(elprocus, 2021)
(Skwarczek, 2020)
(wikipedia, 2021)
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For the evaluation you need to make sure you have done a fair test, this it to ensure any anomalies that could put off the test results are al eliminated, meaning that the only values that are changing during the test are the values that are being measured, this is known as the control variable and independent variable, independent being the value that changes and is measured. To keep the test fair we used a computer to raise the rpm throughout, going from 1000 rpm to 5000 rpm, this ensures that the test can be repeatable and controlled. This means the test can be ran a number of times to get a mean value, this means that any anomalies that occur can be excluded from the data, this increases the accuracy of the test. To keep external factors controlled for the test the air pressure and temperature was taken. To keep the temperature of the engine more consistent it is cooled with air water and oil to ensure that it doesn’t overheat and cause the results to change from parts expending too much or from the heat causing too much friction. The engine has a cooling system attached to the side of it, this regulates the temperature of the engine. The electronic components are also moved to a board next to the engine, this makes sure that they are out of the way to prevent heat damage, it also allows for the engine to cool faster as the heat can dissipate into the air around it rather than into other components. It also makes the engine easier to work on as there are less parts to get in the way.
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Figure 4-1~ University of Wales Trinity Saint David Logo (UWTSD, 2017)

By using the Insert Caption option under the Reference Tab in Microsoft Word, it means you are able
to cross reference to the figure, Figure 4-1, within the main body of the report and also produced a
table of figures if required. For the label, it is acceptable to use either Figure 1 or Fig 1.

Labels for Tables should be placed above the tables;
Table 4-1- Vehicle data for a selection of models (Bauer Consumer Media Limited, 2017)
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