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This report will look at the benefits engine dynamometers can have and the reasons of why they are used. The engine testing equipment used in the test will also be talked about and the process of the engine dynamometer will be evaluated.
There will also be a section of this report talking about MATLABS and how the data gathered from the engine dynamometer testing is analysed and used to create multiple different graphs. The trends of these graphs will also be discussed and reasoning as to why some things happen on the graphs will be given. 
Finally, a conclusion of the results and the limitation of engine dynamometer testing will be at the end of the report.
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Engine dynamometer testing can bring a wide variety of benefits specially to manufactures that mass produce engines as it can allow them to find a fault in an engine design before the engine is put into mass production. Testing of an engine can help with the emissions of the engine because hours and hours of testing can lead engineers to find optimal combustion optimization and also help with fuel economy by having an engine with excellent balancing. It can also reduce the amount of maintenance an engine can require as testing can identify weaknesses in parts which may not have been noticed without testing. (Damet, 2015)
[bookmark: _Toc99310018]Engine Dynamometer Testing Equipment

The engine dynamometer that was used in the test was a Schenck WS230, it is an eddy current engine dynamometer which means the inner casing is connected to the engine/driveshaft and the outer casting generating a current which puts a load on the engine. The dyno has arms on either side which are used to calibrate the engine and calculate torque. A weight is placed on one arm 815.776mm away from the pivot (centre of dyno). This puts a strain on the strain gauge located on the adjacent side sending a signal between 0-10 volts which is used to calculate torque.
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There are 3 ways of running an engine dyno. The first is manual, this mode is when you use personally control the throttle of the engine and also the load the engine has to overcome.
The second way of controlling the engine dyno is to let the computer control the running of the engine. The computer can apply many different parameters over the engine that a user must input.  You can also let the computer run an engine for a set amount of time to see how long period of use effect the different engine components.
The third way of running an engine dyno is called step/sweep testing. This process is used to target a certain area of an engine to diagnose a problem. You can measure a part of the engine at different rpms logging it at your desired intervals. This method of testing gives highly accurate readings as it allows the sensors time to process information. The sweep testing constantly logs the data and this method is the one used to gather the data for this report.
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Figure 1 - A Graph to Show Torque & Power Against RPM at Full Load
Figure 1 is the Power and Torque of the engine as the RPM is increasing. This is expected from a torque and power graph mainly because of the loss of thermal efficiency a loss of overall power is the anticipated result.
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Figure 2 - A Heatmap to Show Specific Fuel Consumption Against Engine RPM & Load

Figure 2 is a heatmap which shows the specific fuel consumption, as expected the more load and higher the engine RPM the worst the specific fuel consumption gets. It does drop off at 6500 RPM this is usual with most engines as the power band will decrease at the end of the rev range, Figure 1 supports this claim. 
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Figure 3 - A Graph to Show Thermal Efficiency and Brake Mean Average Pressure at Full Load
As seen above in Figure 3 the thermal efficiency of the engine is at its lowest when the engine RPM is at its highest and the Brake mean effective pressure is also at its peak. Of course, this is the expected outcome as the engine is using more fuel at higher RPM’s therefore the rate of combustion would increase. Thus, decreasing the thermal efficiency. 













[bookmark: _Toc99310024][image: ]Cylinder PressuresFigure 4 - A 3D Plot Graph to Show the Cylinder Pressure against Cranking Angle & RPM

Figure 4 is 3D graph which shows how the cylinder pressure changes throughout the 4-stroke cycle. The peak of the graph is the power stroke of the cycle this correlates with it being at the same angle each time. The higher the RPM gets the pressure slightly decreases after around 4000rpm this could be caused by blow by past the pistons rings.


[bookmark: _Toc99310025]Conclusion 
This report viewed the process and benefits of engine dynamometer testing and also the data and graphs generated by these tests. The 4 figures above all show correlation of a healthy engine running normally. This is supported by all four of the graphs as they all appear as they should. The process is slightly limited as the temperature is not really representative of real-world conditions as temperature and even air quality can drastically vary while driving. Another downside to engine dynamometer testing is the high cost of the equipment which is not a viable option for working class people.
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