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Introduction:
During this report I was assigned to investigate the performance characteristics of an engine using a dynamometer. As stated by Tom lish, 2015 “A dynamometer, or "dyno" for short, is a device for measuring force, moment of force (torque), or power. For example, the power produced by an engine, motor or other rotating prime mover can be calculated by simultaneously measuring torque and rotational speed (rpm)”. A dynamometer can be used for a number of things and has many benefits to its use when investigating an engine’s performance. Some of its uses include engine mapping, development work, measuring engine torque output, measuring true tactile output of the system, emissions, NVH assessments, good for measuring system resistance/losses, and also with the data collected values such as power, corrected power ambient pressure, ambient temperature, BMEP and SFC. There are potential benefits that come with using a dynamometer for testing which include as stated by Froment Sigma Dynamometers ‘’ Quick, accurate engine fault finding and diagnostics to ensure optimal engine performance.’’ It can also be used to investigate and reduce emissions of the system.























Aims and objectives
The first aim of the investigation would be to gather raw results from a system this would help to illustrate the performance characteristics of an engine.
Objectives:
1 – place the system in the dynamometer 
2 – run the system under different loads and rpms 
3 – gather the results from the system and place them into a table
The second aim of the investigation would be to then plot and create variables of the system which would help in the analysis stage.
Objectives:
1 – using the MATLAB system implement these results into code matrixes.
2 – using the MATLAB coding calculate variables such as power, corrected power, BMEP, SFC, torque and thermal efficiency.
3 – using the MATLAB system create graphs of the results so that evaluation of the variables can be made.
The third aim of the investigation would be to then analyse all the data and create a conclusion which will help to illustrate a good understanding of the performance characteristics of an engine.
Objectives:
1 – analyse the results and what was found out form them.
2 – compare the results against other similar tests.
3 – create a conclusion to illustrate the performance characteristic of an engine what was found and how it better helped my understanding of this investigation.












Methodology 
The testing equipment that was used during this investigation included the dynamometer and a coding system called MATLAB. As stated by MATLAB ‘’MATLAB® is a programming platform designed specifically for engineers and scientists to analyse and design systems, The heart of MATLAB is the MATLAB language, a matrix-based language allowing the most natural expression of computational mathematics’’. The uses of MATLAB include being able to analyse data, develop algorithms and create models and applications. To get results from the investigation which was performance characteristics of an engine a system would be tested on the dynamometer, with the system being tested, results from the dynamometer would be collected and plotted into tables, the information that was collected from the system included ambient pressure, ambient temperature, fuel, bore, stroke and the number of cylinders as well as the dyno force with different loads and rpms, dyno speed, fuel mass/45s and pressure of the system. With the data plotted into tables I could then use MATLAB to calculate values such as SFC, BMEP, power, corrected power, torque output and thermal efficiency by using the matrix coding within the system. With the data provided I was also able to create graphs of torque and power against rpm as well as BMEP and thermal efficiency against rpm so that clear evaluation of these variables could be made. With the data provided I was also able to then create a SFC heatmap. With these results and variables plotted and calculated I could then analyse all the data and make a conclusion so the investigation into the performance characteristics of an engine could be solved.



















Analysis
SFC heat map against load and engine speed.
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As you can see when looking at the graph SFC varies as the RPM and load changes, At 2% load with the RPM increasing you can see that the system reaches high temperatures of above 6500, also from the map you can see that at 5 % load and high RPM the temperature does increase slightly to 400, however loads above 15% and high rpms all maintain around the same temperature of 100.
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As you can see from the graph as rpm increase so does torque and power output, this could be explained by at lower rpms which is observed in the graph higher torque is reached however as rpms increases the torque will decreases same as with the power output of the system.
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As you can see thermal efficiency and BMEP vary as the rpm of the engine increases.

3D plot of cylinder Pressures across all RPM’s and Crank Angles 
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Conclusion
In conclusion many performance characteristics of the system were observed such as the thermal efficiency, power output, torque, SFC which was recorded in a heat map, BMEP and corrected power. From the raw results that were obtained from the system and then plotted into MATLAB software characteristics of the system were observed, this was done by plotting the data into graphs and maps so that evaluation of the variables could be completed. Analysis of the variables which altered due to different changing variables included BMEP, SFC, torque and corrected power which were observed from the graphs and maps that were created. The importance of these variables help to show the characteristic of the engine when in operation this can help in the maintenance and also the develop of the system being tested. The limitations that come with using the dynamometer include that it cannot fully make the engine operate like how it would on the road as there are variables which the system cannot recreate meaning that certain variables that are recorded may differ slightly to the real thing. Some of the calculations which had to be carried out to observe the characteristics of the engine included, the torque, power and corrected power output, thermal efficiency, BMEP, SFC and area of the bore were calculated.
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