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[bookmark: _Toc161528551]1. Introduction
This Assessment will discuss the testing procedure behind an engine dynamometer and the results produced by this. The test aims to gain specific results from the engine dynamometer these are the engine load, speed, fuel flow rate, and Lambda along with these the air pressure, humidity, and ambient temperature are also given in the results. The results are given in the form of either a graph or a table. These can then be used to calculate further engine specifications like corrected power, torque, BMEP, SFC, and Overall Thermal Efficiency.

[bookmark: _Toc161528552]2.1 Testing equipment
The main engine dyno room is made up of a few different devices, these include the dynamometer itself the test engine, sensor modules that send data from the engine to the test computer exhaust extraction system, fuel supply board, and fuel tank. The Engine being used for the test is a Honda 1.6 V-tec D16 engine. There are multiple sensors on the engine including coolant temperature, flow meter, and a lambda sensor. The throttle cable is controlled by a throttle actuator which is controlled from the computer but also gives live readings to the computer for the throttle position. The engine's main core functions are controlled through a mix of the engine's ECU and Sensor control module. 
The engine is connected to the dynamometer through a driveshaft bolted to the crankshaft. The engine dyno itself is an eddy current dyno which means that the internal core spins simultaneously with and powered by the engine, the outer casing is given current which produces an electromagnetic field that applies a load to the inner core and engine attempting to slow it down. During this the outer core wants to turn which is stopped by strain gauges, these produce a voltage signal between 0 and 10 Volts to the computer to ensure that these strain gauges send the correct signal the dynamometer has to be calibrated. Two equal-length arms 815.776mm from the centre of the dyno are placed onto each side of the outer casing, two are used so that they cancel each other out and then a mass can be added onto one end of the arm. This mass (measured in kg) can be used to calculate the torque being applied to the outer casing. The computer can then use this data to be correctly calibrated.
 

[bookmark: _Toc161528553]2.2 Method
The test being conducted is a sweep test, there are a few parameters to set before conducting the test firstly the ramp time, which is how long before the test starts after clicking go, for this test it was set to 1 second, the second parameter is hold time, this is similar to ramp time and this is just how long to hold before moving the starting idle, which in this test is set to 1000rpm, the fourth collum is the finishing rpm, which is set to 5500rpm. The next parameter is the logging time this is how often the computer will log all the data, which is set to 50rpm, meaning every 50 revolutions per minute the sensor data is recorded into the computer and logged into the graph/spreadsheet. The final box is the total ramp time which is the test start to finish time and is set to 15 seconds for this testing procedure.
Three other boxes are needed to be given a figure, these figures are the same for whether you are doing a sweep or step test. The first is the ending test speed, which is what the computer sets the engine speed to once the test is complete, the second is throttle percentage and the third is how long it should take to get to these figures. The figures are 1000rpm for end speed, 0 per cent throttle and 5 seconds. 
Two final steps that need to be completed are to ensure that the dyno mode is set to speed and that the throttle is set to 100 per cent, once this is done the test can be started. The data is then shown on the screen in a graph form and can also be shown in the spreadsheet. 
(Fall, 2020)







[bookmark: _Toc161528554]3.1 SFC against Engine Speed
Figure 1 - SFC against Engine Speed

As you can see this graph shows the SFC (specific Fuel Consumption) against Engine speed. SFC is “The amount of fuel consumed divided by the power being produced” (Edgar, 2012). As expected, the higher the speed of the engine the more fuel that is being used, at around 4600rpm it starts to plateau, this is a sign that the injectors are running at their full potential and cannot provide any more fuel. However, there is also a dip in the fuel being provided by the engine this could be due to the fact the engine is mapped by the manufacturer so that when around that speed it uses less fuel, so the fuel consumption is better on the motorway in a high gear.

[bookmark: _Toc161528555]3.2 Torque against Engine Speed
Figure 2 - Torque against Engine Speed

This graph shows the torque against the engine speed, it looks very normal with torque starting low and then gaining to slowly dropping off again due to the faster operation of the engine. Having a good output of torque at the lower end of the engine speed is key to helping the car accelerate quickly. The reason that torque starts to decrease at higher engine speeds is because of a lower volumetric efficiency which is “the actual amount of air flowing through an engine, compared to its theoretical maximum.” (Nutter, 2017) 

[bookmark: _Toc161528556]3.3 Brake Power Against Engine Speed
Figure 3 - Brake Power against Engine Speed

Brake power increases with the increase of engine speed, this means that the more power an engine has the quicker it can reach its higher rev range, one reason that the graph shows the brake power dip at 4000rpm is due to the fact the valves are starting to stay open and do not close properly, also known as valve float. The then boost of power again just after could be due to the engine's V-Tec System that varies the valve timing to allow the engine to breathe better at higher RPMs.

[bookmark: _Toc161528557]4. Test Conclusion
Overall, I believe that the test results are a good representation of a naturally aspirated engine. However, it seems to be low on power compared to the standard 103hp. I believe this is due to the air filter that is fitted to the engine as it is not big enough to allow the right amount of air through to the engine to be able to create the original power. But the results are very accurate within the power specifications the relationships between them all are how they should be like how torque decreases at a higher engine speed due to the volumetric efficiency as explained above.

[bookmark: _Toc161528558]5. Evaluation
Overall, the test conducted is a good way of collecting data on an engine, however, due to their being different ways of testing they have their positives and negatives. The sweep test isn’t as accurate as the step test, this is because when it logs the data during the 50rpm logging window it just takes the data at that point while the engine is still revving whereas the step test stops at each point to take the data. If the data was to be more accurate while still using the sweep test you could decrease the logging rpm so that it takes more figures from the engine. However, this is still not as accurate as the step test would be as when the computer is doing the sweep test it is constantly trying to catch up to its next data point. However, the step test has its disadvantages because the engine is being held at a certain rpm over time which can cause more heat possibly overheating the engine and also lots of strain trying to hold the speed at a constant rate against the force of the dyno. Therefore, if I was to conduct the test again, I would use the step test due to its more accurate readings as long as the engine is in good condition and can take the strain of being run this way.
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