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The aims of this experiment are:
· To use an engine dynamometer to calculate the efficiency of the Honda Engine
· To analyze the characteristics of the engine from the data gathered. 
To complete the data needed to analyze, these equations will be needed:
To find the torque  where W is the load on the engine multiplied by the radius of the radius arm.
To get the power measurement  where N is the RPM of the engine and T is the torque that was calculated previously.
For corrected power which takes into account ambient pressure and ambient temperature
  . Pa is the ambient temperature of the room and Ta is the ambient temperature of the room. 1.01325 is the atmospheric pressure and 293 is to turn the temperature into Kelvin.
To calculate the specific fuel consumption, the volumetric flow rate in l/min is multiplied by the specific gravity of fuel, which in this case was 0.739 (Engineering Toolbox, 2003), this gets it to Kg/Min. Then multiplied by 60 to turn it to Kg/Hour. Finally, this is divided by the corrected power in Kw to make it Kg/kWh.
For the next set of data calculations, the piston area is found . 4 is the number of pistons and d is the diameter of the piston.
Finding the brake mean effective pressure or B.M.E.P is  where L is the stroke of the piston, A is the area calculated previously, N is the RPM and n is the number of pistons.
The last equation used is to calculate the break thermal efficiency. The equation for this is
   where C.V is the calorific value of fuel found to be 43900 (GOV.UK, 2014)
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Before the experiment the dynamometer must be checked and calibrated. This involves adding a certain amount of mass to a radius arm bolted to the right-hand side bolts (Figure 1).
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                                                          Figure 1 - Engine Dynamometer set up
Then a torque measurement is read from the computer screen (Figure 2), this is then compared to a calculated value from the equation stated in the previous section.
 Using the computer system, the fuel pumps need to be activated and the engine started using the crank button. Once the engine has started press the idle button to gain control of the speed and load.
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                                             Figure 2 - Dynamometer control system
Turning the two dials increases the engine speed and load exerted on the engine. To do the test the speed needs to be increased at the same time as the load without stalling the engine, bring the engine to 2500rpm and the load to 75Nm. Once this is achieved the two dials need to be turned back to rest without staling the engine once again, when the engine hits idle speed and the load zero press the idle button and the test is complete.
[image: ]After the physical test is done the data can be put into a table for the final calculations to begin.
[image: ]                                                                   Table 1 - Table headings for the collected data
Once the data has been put into the table the Torque, Power, SFC, B.M.E.P and thermal efficiency must be calculated and put into the table for analysis later. These can be calculated from the equations in the previous section.
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Table 3 - Raw data part 1






Table 4 - Raw Data part 2[image: ]              
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Graph 1 - Torque Vs Engine speed
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Graph 2 - Power Vs Engine speed
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Graph 3 - Specific fuel consumption Vs Engine speed
[bookmark: _Toc29328448]Analysis
Starting with Graph 1 the torque curve for this engine is low but a smooth sweep up to peak torque and back down. This shows this engine will provide steady fuel consumption and power whilst also being a smooth and easy car to drive as the torque isn’t instant. Graph 2 with the power curve helps to show the torque accelerating the engine smoothly up to 3500 rpm then the power continues to keep the speed increasing. If either of the lines weren’t smooth and more ‘peaky’ it would show an engine that doesn’t use the energy it is gaining very effectively to produce a smooth yet powerful engine. However at the highest rpm the engines power and torque tails off this shows the engine has reached its ability to use the energy effectively, this could be due to the engine speed limiting the time the valves are open not allowing for optimal induction and exhaust strokes.
The fuel consumption curve theoretically should be directly proportional to the power curve, which is slowly increasing until peak power has been achieved. However, this is different to real figures. Graph 3 shows and initially high reading as the engine needs extra fuel to get started and to warm up to optimal temperatures. It then shows a decline until around 1700rpm, this is because the engine can run more lean until it is at an optimal fuel consumption and emissions value. Once the engine rpm increases more fuel is needed to keep the air fuel ratio at a steady level this is shown from the increase on the graphs curve.
Comparing the data from the same engine but a different dyno the curves look very similar. However, this run was done to a higher rpm than the test done for this report. 
[image: ]
Graph 4 - Dyno run on factory new engine (Wong, 2001)
From comparison it shows the dyno used in this report was accurate but only for what was tested. If this test was done again going further through the rev range to match other tests would make the results more reliable.
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