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[bookmark: _Toc130724070]Introduction
This report serves as documentation of an engine dynamometer experiment in which a student took readings from an engine dyno. From those readings, a table was produced, and graphs were constructed in order to display the data and make direct comparisons and statements about the performance of the engine. This report will explain the process used to find the results and will display the data with a brief conclusion as to what can be taken away from the experiment. This report will also include some brief research around the topic.

[bookmark: _Toc130724071]Testing Method and Equipment
The equipment used for the engine dynamometer session was as follows;
· Engine Dynamometer Cell
· Engine Dynamometer Calibration Arms
· Exhaust Extractor System
· Fuel Supply Board
· 1.6 Honda VTEC Engine
· 2.06kg weight

The process that the students followed for the engine dynamometer is shown below.
The students started by calibrating the dynamometer using the calibration arms and hanging the weight off the end as seen in Figure 1 below. This was done so that the PCs that the dynamometer was linked to could relate a load on the dyno with a voltage.

[image: ]Once the dynamometer had been calibrated, the students went into a separate, soundproofed safety room to control the engine dyno whilst remaining safe. From this room, the students controlled the engine speed and the load that the dyno would apply to the engine, using the screens and toggles shown in Figure 2. This investigation included measuring loads on the engine through the whole rev range. The results can be seen in Chapter 3. 
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Description automatically generated][bookmark: _Toc130724079]Figure 1 - Calibration Arm attached to Engine Dyno

[bookmark: _Toc130724080]Figure 2 - Engine Dyno Controls


[bookmark: _Toc130724072]Results
The tables and graphs below show the data gathered from the engine dynamometer session after being smoothed at a rate of 0.7 on a website shown to the students conducting the investigation. The website ‘Mazurka, was used to smooth the data, the link to the website is shown below.
http://www.mazurka.org.uk/software/online/smoother/

[bookmark: _Toc130724076]Table 1 - Engine Dynamometer Results (Page 1)
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[bookmark: _Toc130724077]Table 2 - Engine Dynamometer Results (Page 2)
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[bookmark: _Toc130724078]Table 3 - Engine Dynamometer Results (Page 3)
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Tables 1, 2 and 3 show a combination of raw data and calculations made from data gathered. The load, dyno speed, fuel flow rate and lambda were raw values taken from the results of the dynamometer session. From those values, all of the other columns could be calculated using equations found in a handbook given out in class (Summerfield, 2020). 
[bookmark: _Toc130724073]Graphs
The graphs below were constructed from the data in tables 1,2 and 3 and each show a different value on the ‘y’ axis in relation to dyno speed found on the ‘x’ axis[image: Chart, line chart

Description automatically generated]
[bookmark: _Toc130724081]Figure 3 - A Graph to show Specific Fuel Consumption in relation to Dyno Speed.
Figure 3 clearly shows that fuel consumption starts off at its highest rate at 1000 RPM. As rpm is increased, SFC decreases rapidly until it levels out at roughly 1,500 RPM. At this point, the curve starts to angle slightly upwards again, although at a very shallow incline. From the graph, it can be observed that fuel consumption is at its lowest at around 1,500 – 2,500 RPM, therefore meaning that this is where you would gear the vehicle to sit at while at motorway speeds to get the highest MPG (Miles per gallon). The rise of SFC towards the higher RPMs may be due to the engine requiring more fuel to maintain power. This theory is solidified when looking at figures 4 and 5; when specifically looking between 4,000 and 5,000RPM, torque is seen to drop off and power is observed to level out, suggesting that the frictional losses at higher RPM’s limit the power that the engine can produce.
[image: Chart, line chart, scatter chart
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[bookmark: _Toc130724082]Figure 4 - A Graph to show Torque in relation to Dyno Speed.
Figure 4 shows a typical torque curve that is commonly seen in dyno data. The graph shows that engine torque starts off relatively low, but ramps up very quickly, until about 2,000 RPM, where it starts to level out. At 2,500RPM, the torque starts to decline. The reasoning for this trend in the graph is that a common road vehicle only requires peak torque in the lower end of the curve. This is because the gearing of a road car means that once it has pulled off from static, or once it has changed gear, it does not require much torque to keep the vehicle moving. This is also why most common road vehicles have relatively low-revving engines.
[image: Chart, line chart, scatter chart
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[bookmark: _Toc130724083]Figure 5 - A Graph to show Power in relation to Dyno Speed.
It can be seen in figure 5 that the power curve is relatively linear, increasing at a near constant rate from about 1,100RPM to around 4,500RPM, where it is observed that the curve starts to level out. It could be observed that the power and dyno speed share this relationship as the vehicle that the engine was sourced from, was an economic model, rather than  a performance model. This means that it does not need high amounts of power at any point, which may explain the relatively linear relationship. 
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[bookmark: _Toc130724084]Figure 6 - Figures 3 & 4 plotted on the same graph.
Figure 6 shows the difference between the power and torque curves when plotted on the same graph. Power increases at a more linear rate than torque.

[bookmark: _Toc130724074]Evaluation
To evaluate my performance during the investigation;
· I feel that during the engine dynamometer session I acted safely and professionally and remained attentive and aware of my surroundings. I felt that I learned a lot in that session.
· I feel slightly less confident about the data and graphs that were constructed as there is a lot of human error that can make a difference, whether its using the wrong formula or accidentally inputting the wrong data in.
· To improve the investigation, I would like to be able to have an extra engine dynamometer session to understand the technology more thoroughly. 
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