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Motorsport Vehicle Technology (ACHA4012):
Engine Performance Characteristics
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Introduction
For this assignment, we were split into groups and were tasked with running a dyno on a 1.6 litre Honda CRX D-series engine. The engine was in a designated room where it does not move from, and it has a full setup to run outside of the vehicle including an exhaust extraction system and a wall of switches to start the car. During this test we added a 20kg weight to the torque arm connected to the engine. We then ran the engine at different Rpm’s to see how different areas of the system were affected at different engine loads. We measured fuel flow as well as Rpm’s, the load applied and lastly the lambda of the engine at different levels. We had control of the fuel input as well as the revs of the engine and had to work in co-operation, we saw the graphs at idle, then at roughly 3k revs and lastly 5.5k revs which was the maximum revs we could reach. After this we saw a graph with a wide variety of lines marking various factors.
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After we finished this practical workshop, we then received a table of results which we had to calculate a handful of factors including Corrected Power, Torque, BMEP, SFC and Overall Thermal Efficiency using the table. We then produced graphs from the results calculated to see what correlations they had against the vehicles engine speed.


Equipment and Method
For the Dyno test, we calibrated the torque arm and added a weight to it. We the proceeded to exit the room and shut the door behind us to keep any potential fumes inside the room to be properly extracted. From here we turned on the air extraction system and turned on the fuel cells and ignition for the engine to start. We had two knobs in front of us during this experiment, one was for the engine dyno load and the other was for throttle control, we took turns in pairs to control these knobs which had to work in co-operation in order to reach the optimum levels of rpm required. The engine was supposed to be held at 2500Rpm’s in an effort to achieve 100N of torque. After this we attempted to see how many newtons we could achieve at 5500Rpm’s in which we achieved a varied set of results all over 100N of torque. 
In terms of equipment, we used a roughly 20kg weight to put on the torque arm, we then used a computer software system that was connected to the engine which allowed us to turn the engine on and off as well as control the engine speeds. The same software was also used to measure lambda as well as brake power, and various other measurements. 


Results and Graphs
After conducting this experiment we received a set of results based on what we did. This is what the acquired results looked like.
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These readings proceeded down until the Rpm’s reached 5500. The intervals were per 50rpm to show an in depth and accurate set of results to provide the best results for the equations we need to calculate.
After looking at these results I then proceeded to begin the calculations for the corrected power, torque, BMEP, SFC and overall thermal efficiency. This is what the start of the results looked like.
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From acquiring these results I could then plot graphs in relation to the table comparing the power (BHP) against Engine speed as well as Torque against Engine Speed and lastly SFC against Engine Speed. These were the results of the graphs in question.


Firstly, I did the SFC against engine speed. Here we can see that the Specific Fuel Consumption starts off high at idle, however, when the engine starts to build in speed it drops rapidly just before 2000rpm and slowly builds back up. When it gets to 5500rpm however, we see that the SFC is actually higher than when at idle ever so slightly, This makes sense as there is a high power output being emitted which would require more fuel in the cylinder.  The SFC stays rather consistent as it only ranges by 0.02 throughout the whole rev range. 


Torque against engine speed shows us that there is a curve within the revs and therefore there’s a range of torque throughout the gear that seems to peak at roughly 2500rpm’s. Torque is a measurement of work done at an initial rate, here we see that at 2500rpm it has a high torque as its about half way through the available rev range which seems right because torque will decrease as the rev range increases because there’s less potential work done capability as it is reaching the end of the gear range.


On Brake power against engine speed we can see that there is a positive correlation between the power and the speed. This is because as the revs get higher, there is a higher power output being exerted by the engine because it’s going faster and therefore more power is produced, causing the positive correlation as they work together to produce more power. It plateau’s towards the end as there was a limiter on the engine to prevent it from red lining the car and risking blowing the engine by over revving, if that precaution wasn’t implemented, the torque range would keep rising until 9000rpm in which you would see a similar drop at the end of the power as its typical to slow down before hitting the red line.


Conclusion
In conclusion we can see that for majority of these calculations , there is a positive correlation between engine speed and those variables. For SFC there is a sudden drop but it is clear that as the engine speed increases so does the SFC which proves that more fuel goes into the engine as the revs increase due to the faster rate of combustion it has due to the achieving higher speeds which requires a faster rate of the pistons turning and faster combustion. In Brake power against engine speed there is a direct correlation from the start because as the engine is going faster it requires a higher output to maintain the speed its producing, meaning that higher engine speed needs higher brake power. In contrast to the other two, Torque has a smooth curve rather than a steep decline or a direct correlation, this is because there is higher torque initially as there is more potential work done in the rest of the rev range as well as more initial power. Towards the end of the rev range the torque is lower because there isn’t available work done potential and it becomes lower due to the decline of initial power in the wheels as it is reaching its max power output within the gear. As for the Dyno, it proves that this is a highly accurate machine which provides reliable information to whoever uses It. This is why Dynamometers are a commonly used method of measuring certain attributes of cars which help to find any issues as well as allow the capability of tuning and seeing the improvements on a vehicle as you progress on the building of a powerful car.


Evaluation
After completing this assignment, I feel that perhaps we shouldn’t have controlled the throttle and load knobs as it brought on a slight amount of confusion as we were unaware that we needed to keep the revs at 2500rpm to try and reach 100N, instead we took the car to max revs to see how much torque we could acquire, this means we didn’t really accomplish what the practical was asking. I would also take more photos if I were to do this again as I felt that I could’ve improved on certain areas if I had more images to speak about. I also feel that the software could be a bit more clear in showing all the things it was measuring as it all looked very confusing as it produced highly explosive graphs with big and quick ranges and also with a large amount of colours with vague clearness on what they meant or how to read them. 
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