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	Introduction	
The engine dynamometer test is one of the main engine testing methods used by manufacturers, tuning specialists and motorsport engineers. The aim of the test is to measure different engine parameters such as fuel consumption, power and sustainability under various conditions and loads. This test clearly shows how fuel consumption and power changes as load is applied. However, the dynamometers are mainly used to calculate instantaneous power as “bhp” or “kw” by measuring the torque and engine rotational speed. They are also used to measure emissions which happens to be a very critical topic for most manufacturers in the 21st century. 
Testing equipment and method used
The dynamometer type was Eddy Current, and the engine that was tested was Honda 1.6VTEC D16 (1590CC). Main sensors that were used: Mass air flow, fuel flow and lambda. All the data was processed and fed through to the control room computer.
The method was quite simple; the dynamometer applied torque to the engine and the engine was constantly being revved up, thus creating power output. Different sensors took information of fuel pressure, airflow and emissions which were used for different comparisons and calculations. 

	

 
	Test results

Fuel consumption changes as the engine load or speed changes, as seen in the graph above, the fuel consumption while revving the engine from idle is significantly higher compared to the rest of rpm. The reason is that it takes quite a few stronger fuel injections to increase the engine speed so quickly. As seen in the graph, the revving was quite consistent throughout the test. As the engine produced more speed, the fuel consumption increased, because the pistons moved quicker and quicker, which means that the fuel was being injected at higher rates. 



Engine torque increases with the engine speed up until the engine runs so quick, that the conditions for a full, healthy combustion to happen reduce, as the cylinders simply do not fill up with air, in other words, the engine cannot breathe enough to produce torque after certain rpm. 
The torque dips as displayed in graph happen because of the variable timing in the specific Honda VTEC engine used. The variable valve lift system makes it possible to advance the timing just enough to keep the torque quite consistent throughout the rev range. As the engine reaches around 4000rpm, torque starts to reduce significantly due to the engine not being able to pump enough air into the cylinders due to engine speed. 





When the engine is running on low rpms, it doesn’t create such combustion as it is capable of. So, when the engine speed increases, it automatically speeds up the combustion which creates more brake power. The power increases up until the point where the cylinders cannot get sufficient air to operate at their full potential, because of that, the brake power slowly starts to dip.

Conclusion:
By looking at the test results, it’s clear, that fuel consumption increases with the engine speed, because there are simply more rotations and more work done. The torque increases in similar rate with power up until certain rpm, when cylinders do not get enough air, the torque dips, but the power continues to raise, but at slightly slower rate.
Evaluation: 
I think that the assignment went quite well, I haven’t used any external sources for the information, the only hard bit I found was finding calculations for the excel spreadsheet. The only thing I found hard, is that everything was done online and through videos. In my opinion, practise in which I could use my own data would be a lot better.


References: 
https://x-engineer.org/automotive-engineering/internal-combustion-engines/performance/brake-specific-fuel-consumption-bsfc/?fbclid=IwAR2Q4yaGFY3N0YGxB4cnB0dsLPqkxWON63Cfe5OUkf7-L22A4vBTy1Jbb24 – BSFC calculations were found on this website.
Specific Fuel Consumption against Engine Speed
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Torque against Engine Speed
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Brake Power against Engine Speed
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