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The assessment that we are looking at will show how the Honda Civic Vetec 1.6 engine will perform on the dynamometer, showing us the torque-speed, fuel consumption as it is put under certain loads that will be recorded so it allows us to see the benefits of this design. The design of this engine was revolutionary in its design improving fuel consumption and overall power to whichever vehicle it was fitted.
Aim of this assignment is to monitor the elements in the Dynamometer room, check calibration of the unit before test begins and also record Baro mBar, Humidity %, and Ambient temperature Deg C. This will allow measuring the speed fuel consumption in a controlled manner as we add more load and record the torque of the engine. The results will be shown in graphs and spreadsheets. 
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[bookmark: _Toc31117454]Experimental Process
Before proceeding with the experimental process with had to check the calibration of the dynamometer. To do this we had to attach two machined bars to the end of the torque converter which then we attached two identical weights either side, these weights are special to this machine to allow accuracy. These are the weights used in calibration.
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Figure 1 Summerfields A.
Next, the data was put into the computer engine type and specifications in.
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Figure 2 Summerfields A.
The door was shut and the Baro mBar was taken which was 1024.35, and the Humidity 39.39% then the Ambient Temperature 24 DEG C. As a group we started the engine which ticked over at 1000 RPM, we gradually increased the engine speed to the maximum of 5500 RPM and recorded the load on engine, the RPM, fuel flow and lambda probe readings. This gave us the information to work out certain graphs.
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Figure 3 Summerfields A.
We were able to control the torque on the engine as we were accelerating by using two knobs on the table putting the engine under different loads which can simulate an incline. While learning to use the equipment we also were told how the air pressure and temperature can affect the running of the engine and fuel consumption. The other things we can consider is when was the last time engine was serviced, plugs fuel and air filter was replaced the plug leads and coils can make a difference too so these will be considered later in the report. 
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According to the graph shown above, if I have my calculations right the graph is showing that as the engine speed increases so does the torque. This shows the engine on the dynamometer is quite well serviced and looked after, if this wasn’t the case, I would expect the results to be more inconsistent.
To work out the ratio torque results the formula used was as follows:[image: ]
Figure 4 Summerfields A.
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The graph shows the typical torque curve plotted against the base of the engine speed. The falling of the Torque curve at increased engine speeds, decrease in the ‘volumetric efficiency’ of the engine. This represents the degree of completeness with which is filled with a fresh charge and varies with different engines also with the speed.
The B.P of the engine increases with speed and will continue to increase until it reaches the maximum value at the peak of the curve. Thereafter, it decreases rapidly as the engine reaches the maximum speed. This is due mainly to the fall in the brake mean effective pressure.
Figure 5 Zammit S. J








The maximum torque transmitted will be at a speed where the tangent (shown dotted) drawn from the origin touches the B.P. curve i.e. at point A. This is also the point of maximum brake mean effective pressure.
As we were running the engine on the dynamometer test, we recorded the fuel consumption as the engine ran at it’s maxed RPM capability. Which, was on this particular engine, 5500 RPM. The graph of the results, which is found under the Appendices, sub-heading: Dynamometer Results, Page 7. 
Taking into account that all engines can reach different RPM from different manufactures this can also apply to motor racing teams where they can set up the engine in the workshop. The fuel consumption now can be looked at and improved by noting the air temperature Baro mBar, humidity.
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The way this could be achieved is by having a room which could be kept at the atmospheric conditions, would allow the test to be accurate.
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To maintain a better overall test and diagnostic on engine performance, a simple way of doing this to keep the engine serviced keeping plugs, air filter, and oil and air, fuel filters clear from any debris. When testing we can make sure all engines follow the same sequence.
For electric vehicles, you would follow the same procedure keeping everything clean and belts tight for better durability.
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Another way of improving the system of the Dynamometer would to us a simulator which would give us more control over the torque and acceleration. By adding it to a simulator you would be able to put the engine under different road test showing how it could be run in different countries and road conditions. You could do this by simulating the torque and different pressures that might affect engine while driving in these roads.
By being able to put it in a room where we can set the environment on the scenario based on the software world. We could create all type of weather scenarios, this would allow better scope.
To simulate hot or mild weather conditions, heaters can be used to heat up the environment and keep it at a controlled temperature. For this to work, the heat would be controlled via the software of the simulation. For example, if the car was driving on a straight road on a hot summer’s day, the room temperature will increase to a similar heat. This would make sense, as the engine could react differently to different temperatures.
By using fans and air conditioning units, we can create a colder type of environment to see how the engine performs in colder countries. We can see how the engine performs in a colder or more of a humid condition. Dehumidifiers can be used to make the air less humid and by using humidifiers we can make the air more humid. This helps to see if the engine changes it's performance-based whilst running through the simulation.
The simulator can add or decrease the torque converter settings to create an illusion that the engine is pulling the car up or downhill. When a person is sat in a simulator seat with a steering wheel, gear controls etc. The gear ratio on the torque converter will change depending what gear the user has selected, the time they changed the gear (low revs or high revs) and the road condition. This would really test the engine’s quality depending on the task it is given. The revs can be controlled by the ECU (controlled by the software).
The idea of the simulator controlling the engine will make the dynamometer more accurate and gives the manufacturer a better understanding of how their engine performs.




[bookmark: _Toc31117460]Conclusion
After reading this report you should have been shown an insight into how a dynamometer works and what results we can acquire from the test. The report will cover some of the flaws a dynamometer may occur such as environmental impact during the tests and the servicing of the engine at the time. The report would have demonstrated an idea of how dynamometer can be used in our future, not just for petrol/diesel engines but also for electric motors as well.
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	Load
	Dyno Speed
	Fuel Flow Rate
	Lambda

	Newtons
	rpm
	l/min
	Lambda

	106.2537
	1000
	0.0704
	1.269

	105.5666
	1050
	0.0724
	1.2682

	106.3557
	1100
	0.0737
	1.2674

	107.1706
	1150
	0.0728
	1.2667

	108.713
	1200
	0.0744
	1.266

	110.2218
	1250
	0.07895
	1.265

	111.8387
	1300
	0.079
	1.2633

	113.1583
	1350
	0.0796
	1.2614

	114.1233
	1400
	0.0835
	1.26

	114.9344
	1450
	0.0847
	1.2587

	116.3464
	1500
	0.08865
	1.2568

	117.6007
	1550
	0.0932
	1.2541

	118.5151
	1600
	0.0959
	1.2521

	118.8357
	1650
	0.09875
	1.25

	119.0174
	1700
	0.10005
	1.2474
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