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Introduction
In this report will be the method used to test the performance pf the engine, as well as a description of the equipment used in order to test the performance. Following this will be the data and results taken from the test and put into graphs and tables. The graphs will be used to find relationships between different types of data with a conclusion summarising the data found. Finally, will be an evaluation on how I thought the tasks conducted went, how I performed in the tasks and how my performance and the investigation as a whole could have been improved.


























Experiment
For the test to be carried out correctly the right pieces of apparatus need to be used. The dynamometer, which is limited to 10000 rpm so that it is safer to use, and the engine that is being tested need to be correctly fitted together using a driveshaft. Sensor recorder modules need to be connected so that the data can be transferred to a computer and then used to find other pieces of data. The exhaust extraction system is very important because without it toxic fumes will fill the room and prevent anyone from being in the same room safely. The engine gets the fuel required from the fuel board which is connected to fuel in a fuel safe. There are many sensors on the engine which include, coolant temperatures, flow meter,  engine speed and a lambda sensor. The throttle of the engine is controlled by a computer, meaning the engine nan be used from a safe distance and can give throttle recorded readings. The dynamometer is restricted form turning by a string gauge. Connected to the dynamometer is calibration arms. These are used to add load to the dynamometer and there need to be two of these that are same size and mass to cancel out on each side. The distance from the pivot to the hook eye of the calibration arms is 815.776mm or 0.815776m. 
The value of torque that is applied around the central axis of the dynamometer can be found by adding mass to one of the calibration arms. This results the outer casing of the dynamometer wanting to rotate and the this will pull on the string gauge giving a voltage. This can be done with multiple masses to find multiple voltages, which get extrapolated so that the voltage is equivalent the value of torque that is being produced.


















Results and Graphs
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In the table above is the results and data taken from the experiment and used to calculate other results. As shown in the table as speed of the dyno increases, the fuel flow rate increases and the value for lambda increase. As the value of bmep increases the percentage for overall efficiency increases simultaneously.
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The graph above is showing the relationship between the speed of the dyno and the sfc of the engine. The graph is showing that once the dyno speed has reached around 1500rpm the, sfc increases as the as the dyno speed increases. The shape of the line is the shape looks like this as at lower speeds, more fuel is needed to keep the car moving and at higher speed more fuel is required to be able to go the faster speeds.
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The graph above shows how the value of torque changes as the dyno speed changes. The value of torque initially increases as the speed increases until around 2500rpm where the torque begins to decrease.
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The graph above shows the relationship between the brake power in Kw and the engine speed in rpm. As the speed of the engine increases, the brake power also increases. This is until around 4600rpm where the power begins to decrease. This may be because the engine is restricted at a certain point.



Conclusion
To conclude, a test was done to find the value of torque in an engine at different speeds. The apparatus and a method were described on what the purpose of every apparatus was. Using the data that was found other results were found. Graphs were made to find the relationships between different results found from the test. Firstly, sfc and the dyno speed were compared and generally after 1500rpm the value of sfc increased. Secondly, the value torque was compared to the dyno speed. The result from the graph showed that initially the value of torque increased, however began to decrease after 2500rpm. Finally, the relationship between brake power and engine sped was found. The graph showed that as the speed increased, so did the value for brake power.

























Evaluation
To evaluate, I believe I performed fine during the tasks set. I felt that data that needed to be calculated were a challenge to calculate at first, but with a bit of guidance I was able to calculate the required data and create the graphs that needed to be calculated. I believe I have answered the questions that were set out. Next time I will need to do further research before started an experiment to prepare myself better. I think if I had planned the test out, I would have found it less challenging and would have been more prepared.
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