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[bookmark: _Toc193136333]Introduction
In this assignment, I will be showing detailed knowledge and understanding of the principles of an engine and the vehicles technologies alongside the practice of analysis of powertrain and chassis systems. I’ll be demonstrating the skills applied for an automotive problem obtaining and interpreting data which has been collected in a laboratory. 



























[bookmark: _Toc193136334]Aims & Method
The aims of the dynamometer test are to measure the output of the engine with an outer casing being fed by a current forming an electromagnetic field. When the outer casing wants to turn as there is a load on the engine its restricted by a strain gauge. This strain gauge sends a signal to the computer inside the control cell, which allows us to see programmes within the system and allow us to calculate any type of value.
Equipment & Method
The equipment used are:
· Sensor modules – these are recording modules which feed the computers allowing us to read the data
· CTC – a coolant temperature sensor, measuring the temperature of the engine ensuring it isn’t overheating, and being able to see if its at operating temperature
· Flow Metre – measuring the about of fuel being drawn into the engine
· Lambda Sensor – this is measuring the emissions being emitted after combustion
· Dynamometer – this is the whole testing equipment allowing us to have a voltage being sent to the sensor modules.  
· Speed Sensor – Measures the speed of the engine
· Strain Gauge – sending a voltage to the sensor modules
· Calibration Arms – designed and calibrated to be a specific length of 815.776mm
Method
The engine is connected to the dynamometer by a driveshaft connected straight to the crankshaft of the engine. The dynamometer has an inner core which is spinning due to the driveshaft and the outer casing being fed by a current. This then produces an electromagnet field, putting a load on the engine which tries to slow the engine down. The mass on the outer casing makes it to turn, and when it turns its restricted via a strain gauge. This then sends a voltage to the sensor modules allowing us to read data from the engine and to see how its operating. This then allows us to calculate programmes within the system. With the machine also being calibrated as it has calibration arms either side of the dynamometer, which are designed and calibrated to a specific length of 815.775mm. That is the distance from the pivot to the hook-eye. With mass applied we can know the torque being applied on the outer casing. Mass being applied, turns outer casing, resulting in hitting the strain gauge and sending a voltage.
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Dyno Results
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As the engine speed the SFC varies. I think that this is due to the efficiency of combustion. Having a high SFC at very low RPM is caused due to the inefficiency of combustion keeping SFC high. It then drops off and as RPM increases the efficiency is improving lowering the SFC. But looking at the graph, at very high RPM the SFC starts to increase. This is due to the friction and the pumping losses during combustion, and the fuel system limitations which start to increase the SFC. At a low RPM there is an improved combustion efficiency allowing there to be a good SFC, however when the RPM keeps increasing the combustion efficiency is going to start getting poor, resulting in the SFC to increase. Different type of fuels can also affects this, depending on the difference in octanes or where you get your fuel from.
Looking at the graph the torque goes up, it peaks and then drops off as the RPM increases. I think the torque rises as when the RPM is low the torque will rise along side the increasing RPM due t the improved combustion efficiency and volumetric efficiency. The torque then peaks at the RPM which the engine is breathing and working the most efficiently. Therefore, when the RPM keeps on increasing, the torque declines due to the increase in friction, the reduced air intake efficiency and the combustion limitations. The increase of torque can be up to the improved volumetric efficiency when at a low to mid-range RPM, but when at high RPM, there are factors like increased frictional losses and a combustion timing efficiency. 


By looking at the graph you can see that the power is increasing alongside the RPM, and as it gets to a peak, the power starts to decrease but the RPM is still increasing. This is due to the power hitting its peak just after torque hitting its peak, and as the RPM still increases there is no more power to keep on producing, therefore the power gets to a peak and drops off and very slightly picks up a little. Power output can be affected after a certain point as after the peak power, the engine power may struggle to inject fuel and ignite efficiently, with also some exhaust backpressure at excessive amounts, due to being at very high RPM’s. Frictional and mechanical losses can also be a matter to the question of the power dropping off.





[bookmark: _Toc193136337]Conclusion
From my results I can conclude that SFC, Torque and Power all have peaks and then drop off due to similar circumstances. With torque it has a steadier increase with the dyno speed compared to power and SFC. However, power has a much greater increases compared to the other two. In all graphs I added a trendline to represent that if the data, increase and the decrease was all linear then that’s what it would’ve looked like. When looking at SFC you can see that at low RPM it is high then it drops off when RPM increase, but when it starts to increase its peak is just above where it started. I can fully conclude with that, as RPM increases the SFC decreases and the starts to increase, but with torque and power they both increase alongside the RPM but then hit a peak and then drop off even though the RPM is still increasing. 

[bookmark: _Toc193136338]Evaluation
I felt like I have performed well during these tasks. After watching and understanding the videos that I had to watch, I felt confident in what I was saying as I understood the task. Calculating the data was the most time consuming as to use the formula to get your answer you had to displace and find other answers beforehand, however it all made sense. Producing the graphs was a good indication of the calculations and it shows how the dynamometer performed. I felt like I should be remembering the equations more and thoroughly as I had to research and remind myself how to do the equations. Other than that, I felt quite confident with the tasks. I think one thing that could’ve gone better for the investigation is that if the dynamometer was up and running. The results used where secondary results. However, if the dynamometer was working then I would’ve had primary data to use. Other than that I think that the investigation and all the tasks went well and not much could’ve been improved. 
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Torque Vs Dyno Speed

Torque	1000	1050	1100	1150	1200	1250	1300	1350	1400	1450	1500	1550	1600	1650	1700	1750	1800	1850	1900	1950	2000	2050	2100	2150	2200	2250	2300	2350	2400	2450	2500	2550	2600	2650	2700	2750	2800	2850	2900	2950	3000	3050	3100	3150	3200	3250	3300	3350	3400	3450	3500	3550	3600	3650	3700	3750	3800	3850	3900	3950	4000	4050	4100	4150	4200	4250	4300	4350	4400	4450	4500	4550	4600	4650	4700	4750	4800	4850	4900	4950	5000	5050	5100	5150	5200	5250	5300	5350	5400	5450	5500	83.433490399999997	83.825878656	84.586997663999995	85.011201184000001	86.318074335999995	87.704077760000004	89.317682687999991	91.201309471999991	93.217091967999991	94.452992607999988	95.43355536	96.088623487999996	96.645798495999998	96.891347072000002	96.796717055999991	96.963951135999991	97.553757183999991	97.839278783999987	98.036696575999997	98.666475647999988	99.652748831999986	100.21400272	100.989805696	101.80395014399998	102.08376131199999	102.810617728	103.32618815999999	103.458343872	103.35066144	103.238084352	103.145085888	102.982746464	102.919115936	102.66296227199999	101.89939593599999	101.096672352	100.90251766399999	100.65778486399999	99.948059743999991	99.391700512	99.287281183999994	98.809236447999993	98.810052223999989	98.587345375999988	98.379322496	98.578371840000003	99.225282207999996	99.672327455999991	100.285791008	100.72794159999999	100.689600128	101.32345807999999	101.21006521599999	101.129303392	101.00530543999999	100.96614819199999	100.75567798399999	100.072873472	99.652748831999986	98.858998783999994	97.896383103999995	96.860347583999996	95.806364991999985	95.037903999999997	94.573727455999986	93.841976383999992	93.317432416000003	93.011516415999992	92.893228895999997	92.986227359999987	92.432315455999998	92.243055423999991	91.525988319999982	90.600898336	89.713334047999993	88.637325503999989	87.350030975999985	85.852266239999992	84.540498431999993	83.482436959999987	82.479848255999997	81.018711862399996	79.604645743999995	78.190987513599993	77.338256860799987	75.94678773759999	74.878936953600004	73.904247788799992	73.124039622399991	72.543370265600004	72.316421382399994	Dyno Speed (RPM)
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SFC Vs Dyno Speed
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Power Vs Dyno Speed
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118.772 0.09875 1.29028 16.7421429 96.89134707 1255621719.7| 7.27456E-05| 43.82331634
118.656 0.10005 1.29942 17.2326337| 96.79671706 1292407384.6| 7.16054E-05 45.10719811
118.861 0.10305 1.31053 17.7701240 96.96395114 1332717909.9 7.15217E-05 46.51410345
119.584 0.1093 1.3149 18.3890211 97.55375718 1379133751.0| 7.33064E-05 48.13409461
119.934 0.11415 1.31849 18.9551435 97.83927878 1421591612.5| 7.42727E-05 49.61594561
120.176 0.11745 1.31892 19.5067257| 98.03669658 1462958987.3 7.4259E-05| 51.05973678
120.948 0.12055 1.31484 20.1486677| 98.66647565 1511103140.9 7.37907E-05 52.74004896
122.157 0.12555 1.31653 20.8718712 99.65274883 1565341718.2) 7.41884E-05 54.63306681
122.845 0.12785 1.32098 21.5141591 100.2140027| 1613511820.5| 7.3292E-05| 56.31428465
123.796 0.1309 1.32287 22.2095080 100.9898057| 1665661366.2| 7.26911E-05| 58.13439178
124.794 0.13435 1.32164 22.9216141 101.8039501| 1719067662.6| 7.22891E-05 59.99836162
125.137 0.1377 1.31652 23.5191407 102.0837613 1763880770.2| 7.22093E-05 61.56241468
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