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[bookmark: _Toc1551837389]Introduction

[bookmark: _Int_1uq0cusZ]The aim of this testing was to explore the engine characteristics of a Honda engine on an engine rig. Comparing the Torque Vs engine load figures, displaying how as the dyno load is increased on the engine, the torque figures decline and require much more input in order to maintain the same engine RPM for example. From this data collected we are then able to go away and calculate further parts such as the torque and therefore the power produced by the engine at each dyno load and engine revolution figure. This then further allows you to explore the overall thermal efficiency of the engine and specific fuel consumption (SFC)
































[bookmark: _Toc1893460235]Methodology

[bookmark: _Int_4XdZRMTC][bookmark: _Int_MqU63Qrc][bookmark: _Int_2OSkbVUl]To complete the testing procedures, we used a 1.6 litre Honda engine, attached to a W230 Dynamometer engine dyno system. The Dynamometer setup consists of the dyno itself, along with a cooling system for the engine, as well as a fuel delivery system for the engine with exhaust extraction. The dyno is placed in an extraction room where built in fans can help extract any exhaust fumes that have escaped into the air. The dyno is set up prior to the test and calibrated using 2 equal ‘calabrationals’ which attach to each side opposite to each other, so they neutralise each other, they are designed and calibrated to be a specific length for the dyno. In the case of this dyno, they were 815.776mm distance from dyno centre pivot to the hook eye. A mass is hung off one end to work out what torque is applied around the central axis of the dyno outer casing. Once the dyno is setup and calibrated, the ignition switch for the engine can be turned on and rest of the testing takes place inside the separate soundproof room which holds the control systems for the dyno. You can start the engine via the ‘Crank engine’ button on the computer. Then using the 2 dedicated turn knobs on the control panel, you can increase the engine speed (RPM) and increase the engine load (NM) simultaneously. During the testing we explored how much load could be place upon the engine to remain at 2500RPM in the case of this first specific test, whilst watching the torque figure to see roughly what the maximum torque we could achieve before the load become too much for the engine to handle. This was just rough testing at the time and instead gathered the full set of proper data to create our calculations from. We then went on to up the set RPM amount to see what the change in maximum torque would be when load is applied at different engine speeds. The dynamometer system also allows for a fully automated testing where a set programme can be created and installed to the users’ specific needs from the dyno and engine and more accurate data could be gathered from this.
















[bookmark: _Toc158233830]Graphical Results and Questions


[bookmark: _Toc811365385]SFC against Engine Speed graph.



Suggest reasons why the SFC varies as it does with engine speed. 

[bookmark: _Int_HTNo0jZt]This graph above displays the relationship between the SFC (Specific fuel consumption), against the engine/dyno speed (RPM) from the data we collected in our lab test. SFC (Specific Fuel Consumption) refers to the amount of fuel consumed per unit of power output from an engine. It is an important measure of an engines efficiency in producing power. From an initial glance the, the graphs data shows that initially as the engine speed increases, the SFC starts to decrease. This could be due to after initial start-up of the engine requiring quite a high air fuel mixture to start, the mixture is then reduced when the car is simply just idling at the lower revs. Further, as the engine RPM increases, so does the SFC in a somewhat linear fashion. Again, this is due to at the higher RPM/the more rotation of the crankshaft per minute, the more fuel/air flow (SFC) is required to feed the engine. For example, if an engine is constantly being driven around at 4000-5000RPM cruising speed, it is likely to be much less efficient than an engine with a cruising speed of 1000-2000RPM. Although, fuel consumption can also come down to throttle input and load of the engine, for example if you are in a higher gear and have the throttle wide open to climb a hill for example, even though you may only be at around 1000-2000 RPM, the high throttle input will cause greater fuel consumption compared to if you changed down to a lower gear with higher revs but then needing less throttle input. Less air/fuel mixture is being required from the throttle input, therefore a more efficient engine.







[bookmark: _Toc469905155]Torque against Engine Speed graph.



Suggest reasons why Torque varies as it does with engine speed.

[bookmark: _Int_TQFR2scT]First off, ‘torque is the rotational capacity. This is how much rotational power your motor provides’. (Quora.com Kevin Kelso)
[bookmark: _Int_C3UvBd36][bookmark: _Int_9gk5L686][bookmark: _Int_enTaSqLu] It is the number by which we can determine how much work an engine can do. 
Pretty much all internal combustion engines will have a peak torque figure at a certain RPM. Diesel and turbo engines will have a much lower peak torque rpm figure in comparison to a naturally aspirated engine will reach its peak torque much higher in the rev range. In the case of the graph above displaying data from a naturally aspirated Honda engine, it can be seen that peak torque is around the 2400 rpm mark with a slight downfall before having a second peak around 3600 rpm. This RPM figure is relatable to that of a typical N/A engine. Further, comparing the torque to engine speed above, the torque figure significant drops off, (to lower than the torque produced at an idling rev range), when it hits the 5000rpm mark. This is why it’s not always beneficial to rev engines to the max to increase speed, once peak torque is hit, you are better off change gears to reach that peak torque again, although peak power is usually slightly higher so each engine would have its optimal rev range to produce the best power and torque. The torque is why the RPM slows, as it is the amount of work the engine is doing, and the horsepower is how well the engine is able to produce that work.








[bookmark: _Toc1590336962]Brake Power against Engine Speed graph.




Suggest reasons why Brake Power varies as it does with engine speed.
Brake power is the measure of an engines total power output. As the engine speed increases, so does the power output due to the increased number of power strokes per minute produced from the engine.
[bookmark: _Int_GxCHxzYR][bookmark: _Int_2M4znJk2][bookmark: _Int_5JE896GO][bookmark: _Int_0DqWQIPl]In the case of the graph above based off our collected workshop data, we can see that the brake power varies quite significantly against the engine speed. In a fairly linear pattern to begin with, the power, measured in KW increases as the RPM is increasing. Similar to what I mentioned above, an engines power will also have a peak in the engines rev range like torque, although this peak is usually higher. In the case above, peak power is reached at around 4600 Rpm, this is a predictable value for peak power from a naturally aspirated engine. From this point power starts to decrease, although still at a steady rate. 
‘The relationship between brake power, engine speed, and bmep is significant because it helps to determine the overall efficiency of an engine. A higher brake power indicates a more powerful engine, while a higher engine speed and bmep indicate a more efficient engine. This allows engineers to optimize engine design for better performance and fuel efficiency’. (PhysicsForums.com)
This information helps with understanding how all 3 of the graphs shown can relate to each other and be used for the engineering and improved production of internal combustion engines of the future.



[bookmark: _Toc65750220]Conclusion and Evaluation

[bookmark: _Int_a9bHk8DX]To conclude my test results and data, I believe the results match up to the sort of results I had in mind before carrying out the investigations and what research shows. The correlation between each of the 2 data sets in the graphs is relevant and realistic of the real world, with results such as torque increasing to peak torque in the higher rev range is applicable to the performance of a real world naturally aspirated petrol engine.

[bookmark: _Int_JzI3iynE][bookmark: _Int_SeDB3Bgp][bookmark: _Int_2QUSPgqk][bookmark: _Int_66Ig3EEk]Overall, I believe the testing procedures went well. I feel we worked well as a group to gain an understanding for the engine dyno machinery in order to gather the correct and accurate data for our tests. I think to improve the testing procedures we could repeat the tests for different engines with different characteristics to identify differences between naturally aspirated and turbo engines for example.





















[bookmark: _Toc511713000]Spreadsheet Data Results Table Prints appendix.
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Brake Power against Engine Speed
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