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1. Introduction
This assignment will investigate engine dynamometer results and how to safely and accurately obtain these results. Important results such as correct power, torque, BMEP, SFC and overall thermal efficiency will be generated using the appropriate equations in excel. This data will there be used to compose graphs and analyses of the graphs will be carried out.            

1.1) Background research 
There are two main tests commonly used for engine dynos to find outputs and characteristics. These tests are called sweep tests and step tests, both have their advantages and disadvantages. The sweep test is often used as a quick test to check the engine is performing correctly. This test takes a matter of seconds to complete and relays sufficient data to the data analysis. Since the test takes only a few seconds there is little to no risk of damaging the engine or over heating as the whole operation usually takes around 8s-10s. However, there are some disadvantages associated with sweep testing, these being that it is  extremely hard to read live data as its being produced because the test is happening so quickly. Another noticeable disadvantage is less precise data readings, as the test is running considerably quick than other forms of tests meaning the dyno software must produce more rough data to keep up with the live test. The step test is often used by race teams as one of the main advantages of the test is that it gives more precise data compared to the sweep test. This test does take considerably longer than other forms of testing especially if more accurate data needs to be generated however, during this time data can be analysed in real time as the test is being carried out. The disadvantage of this test is that the engine is at risk of overheating especially if insufficiently cooled. 
The test engine used on the dyno is the Honda D16 1.6L. This particular engine is a Japanese standard engine meaning it has been slightly altered in the mapping to meet to emissions standards. This means that the engine is slightly less powerful both in torque and brake horsepower. The engine is an inline 4 design as was used from 1986 until 2001. The long production of this engine was a result of its renowned reliability. The engine produced roughly 80BHP from new. 

1.2) Aims 
The aims of this assignment will be to explain exactly how to carry out an engine dynamometer test and obtain raw data such as load, speed and fuel consumption and rate of throttle opening. The dynamometer tests will be carried out in groups. The main aim is to use this raw data to calculate other parameters of the engine. From the collected data graphs will be generated reflect the data. The assignments main purpose is to further ones understanding on dyno testing and the variety of test that can be run and to calculate and analyse results gathered from the testing the analyses is a vital part as it helps to identify possible anomalies and data characteristics.

2. Experimental Procedure

Equipment used
>Eddy current brake dynamometer 
>DSG data pro V26xx software 
>load arms x 2 
>Honda d16 1.6l (2001)
>Weights x 2
>Fuel pump control board
>PPE (steel toe cap boots)[image: ]
The type of dyno that will be used is the Eddy current dynamometer. The dyno works by measuring the change in magnetic flux to determine power and torque. When entering the dyno testing room ensure appropriate PPE is on and there are no obvious health hazards within the room. When setting up the dynamometer ensure the balance arms are attached securely to the main body of the dynamometer using the two bolts as highlighted in the image. 
Figure 1: engine dynamometer 

[image: ]Once the arm is fixed in place used the weights provided and attach them via the hook to the arms ensuring the weights are secure on the hook (figure 2) to eliminate the risk of the weight moving whilst the test is undergoing. The weight attached to the end of the balance arms is unknow but using the equation T=WR we can find the weight by making W the subject of the formula W=T/R. Using this rearranged equation, you should get 20.45kg.
Figure 2: weight secured to balance arms 


[image: ]
Ensure that the engine is secured adequately to the bed and check for any leaks, exposed wiring and proper ventilation installed for the exhaust gases. In order to stop the spread of harmful exhaust gases use the ventilation system supplied. Give a visual inspection for any anomaly’s that are obvious and could result in engine problems or inaccurate data. Figure 3: engine securely fixed to the dyno

[image: ]Once satisfied that the engine is securely fastened to the bed and there are no issues with the engine and dyno proceed to enter the testing room ensuring to close the door behind. Next load the DSG software up on the computer and should be greeted with a similar image as shown in (figure 4). This standard screen will display torque.
Figure 4: DSG dyno software information


[image: ]
Now that the software has been started. Select the trend option on the top menu and there should be a black scale as depicted in (figure 5). This scale will be used to collect and measure the data being produced by the dyno. In order to understand how the rpm relates to engine load it is suggested that you begin a manual test using the control knobs. To start the engine simply hold the Ctrl key and click the “crank engine” button. During this operation you should aim to see how the rpm is affected by increasing or decreasing the load.
Figure 5: manual use of the dyno using the load and engine controls.



In order to gain a large variety of consistent results tests should be used on the DSG software. The main two tests in question are sweep and step test.  Both are easy to carry out and provide excellent linear data that is clear and easy to understand.
 To carry out the step test simply select the trend tab at the top menu of the screen and proceed to enter the minimum and maximum rpm you would like the test to take place, these values should ideally between 1000-5500rpm as these are safe rpm ranges for the Honda d16 engine. Then enter the amount of rpm you would like to incrementally increase during the step test an example being 500rpm increments. To obtain more data for more detailed analysis you could use a lower increments value to give out more data. Another parameter that must be entered is the duration you would like the engine to remain at the different rpm ranges a good time duration would be 5s-10s as this gives enough time to read the data as its being produced via the dyno and engine. Once you are satisfied with the parameters you have entered begin the test by cranking the engine. The step will conduct the test on the engine and report all the data gathered during that time. The data will be present on the graph highlighting throttle feedback, dyno torque and engine rpm. 




The second test that will need to be conducted is the sweep test. This test is vital as it will provide that data that will be used in the spreadsheet to find other engine characteristics and values. The same chart will be needed as the step test. Select the trend and a black graph should appear on screen. For the test to be both accurate and reliable some parameters will need to be entered manually, this will also ensure the test will always be under control and there is no chance of the engine over revving. The first parameter that will need to be set is the minimum to maximum rpm range that the test will start at and end at. A value of 1000rpm is a good starting point and a value of 5500rpm is a good ending rate as it does not over rev the engine as this could result in overheating. Next the increments will need to set use the value of 50rpm as this will give smooth data. Setting these increments will tell the DSG dyno software that you wish to record the data at these points during the running of the test. The last parameter that will need to be entered is the total time for the test to take place, a time of 10s is ideal as it will run the test quickly and record data. Once all the parameters have been set start the test by cranking the engine and unselecting the idle button and select the begin test button. This test will take significantly longer shorter than the step test as data is gathered in a shorter time. This is due to the engine revving to a through the revs and not stopping and any rpm range.

 3) Results 
Raw dataFigure 6: Engine speed/Brake power graph

Figure 8: Torque/Engine speed graph 
Figure 7: S.F.C/Engine speed graph 

	Bore
	stroke
	area
	cylinders
	BMEP
	Thermal Efficiency 

	m
	m
	m²
	
	
	%

	0.081
	0.0774
	0.0047
	4
	7045223.176
	17.69667

	0.081
	0.0774
	0.0047
	4
	7397484.334
	18.42362759

	0.081
	0.0774
	0.0047
	4
	7749745.493
	19.56026109

	0.081
	0.0774
	0.0047
	4
	8102006.652
	21.21862291

	0.081
	0.0774
	0.0047
	4
	8454267.811
	22.1533352

	0.081
	0.0774
	0.0047
	4
	8806528.969
	22.18423929

	0.081
	0.0774
	0.0047
	4
	9158790.128
	23.82694478

	0.081
	0.0774
	0.0047
	4
	9511051.287
	25.33243215

	0.081
	0.0774
	0.0047
	4
	9863312.446
	25.73787787

	0.081
	0.0774
	0.0047
	4
	10215573.6
	26.93451498

	0.081
	0.0774
	0.0047
	4
	10567834.76
	27.24858145

	0.081
	0.0774
	0.0047
	4
	10920095.92
	27.24142943

	0.081
	0.0774
	0.0047
	4
	11272357.08
	27.53398737

	0.081
	0.0774
	0.0047
	4
	11624618.24
	27.75544519

	0.081
	0.0774
	0.0047
	4
	11976879.4
	28.37130123

	0.081
	0.0774
	0.0047
	4
	12329140.56
	28.48566608

	0.081
	0.0774
	0.0047
	4
	12681401.72
	27.72390661

	0.081
	0.0774
	0.0047
	4
	13033662.87
	27.42886924

	0.081
	0.0774
	0.0047
	4
	13385924.03
	27.50739936


Figure 9: B.M.E.P & Thermal efficiency data table
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Figure 10: Raw data calculated in excel 

 4) Analysis
Graphs & Data analysis

The above graphs represents the engine speed and brake power. The graph highlights the change in brake power as the engine rpm is gradually increased. From the graph it can seen that the engine reaches maximum brake power output at roughly 4600rpm. The graphs data then goes on to show a small decrease in brake power at higher rpm. This is to be expected as most if not all production car engines have a maximum power output at a desired rpm. There are many reasons why brake power varies with the engine speed. The main reasons being that the more rpm is increased fuelling will increase and throttle body position will change to capacitate for the engine producing higher rpm.










The above graph highlights how the torque curve is manipulated in conjunction with engine speed. The torque clearly varies relatively significantly and peaks at two points of the rev rang (2500rpm-3500rpm). The main reasons for the torque dipping could be under or over fuelling, possible slight timing issues or simply from insufficient intake and exhaust flow.  The pressure wave that travels through the inlet manifold and into the combustion chamber might have been slightly missed timed with the inlet valve. This can be stopped by using a variable intake manifold.

The above highlights how S.F.C(Specific fuel consumption) varies as rpm is increased. The graph shows how the S.F.C is noticeable higher when the engine is idling compared to when the engine is in the 1400-3800rpm range. The reasoning for the S.F.C being higher during idling is due to the fact of the engine burning more fuel on start up to reach an idle running temperature more quickly. As the rpm are increased the S.F.C reduces initially this is because cars are designed with fuel efficacy in mind at common rpm ranges. Once the rpm has exceeded that of the normal rev range S.F.C is increased again as the engine needs more fuel to accommodate for the increase in rpm. 










[image: ]
The spreadsheet shows all the values found from the engine dyno test. Some of the data was given such as load, engine speed and fuel flow rate. From this data other outputs and characteristics had to be calculated beginning with torque. This calculation was made by using the torque equation T=WR this translates on excel to =A6*B6 as these are the two cells that contain the load and radius. As the data shows the torque gradually increases as the load increases, this is a common trend as the loads increases and decreases the torque matches to ensure there is always an ideal output. 
The next calculation that needs to be made on the excel sheet is brake power. The equation used to find brake power is . This when entered into the excel format should appear as =((2*PI()*D6*C6)/60). This will give the power output in Watts (W). The brake power as expected has a direct relationship with the engine speed as the brake power runs parallel and increases and decreases along with the engine speed and load.  This highlights that the D16 engine is understand the conditions it is being put under and as adjusting to meet them. The engine has a maximum brake power output of 43724.41239W
The corrective brake power now needs to be calculated using the original brake power. The equation used is . Some aspects of the equation are specific to each individual and example being the barometric pressure in Mbar. For this data the pressure in Mbar was 1041. The equation once entered in the excel sheet should look like =((1.01325/(M6/1000))*(SQRT((L6+273)/293))*(E6)). This corrective power is more accurate representation of the power being produced as it takes into consideration the conditions on the day such as air pressure and temperature. Analysing the corrective power shows that the engine does not produce as much brake power as originally predicted showing a decrease of roughly 200W. 


Finding the Specific fuel consumption (S.F.C). The equation used is S.F.C= this equation once entered into the spread should give a variety of figures starting from 0.444166163Kg/Kwh and going down to 0.274660241 Kg/Kwh. Analysing the data, it could be said that the engine demands more fuel on start up to maintain a steady idle and temperature but, once the engine starts increasing rpm the S.F.C decreases initially. This is due to the engine being more fuel efficient through the normal rev range rev range used for typical driving. Looking further at the data its shown a increase in S.F.C in the higher RPM as the engine needs to pump more fuel to accommodate for the higher rpm. 
	Bore
	stroke
	area
	cylinders
	BMEP
	Thermal Efficiency 

	m
	m
	m²
	
	
	%

	0.081
	0.0774
	0.0047
	4
	7045223.176
	17.69667

	0.081
	0.0774
	0.0047
	4
	7397484.334
	18.42362759

	0.081
	0.0774
	0.0047
	4
	7749745.493
	19.56026109

	0.081
	0.0774
	0.0047
	4
	8102006.652
	21.21862291

	0.081
	0.0774
	0.0047
	4
	8454267.811
	22.1533352

	0.081
	0.0774
	0.0047
	4
	8806528.969
	22.18423929

	0.081
	0.0774
	0.0047
	4
	9158790.128
	23.82694478

	0.081
	0.0774
	0.0047
	4
	9511051.287
	25.33243215

	0.081
	0.0774
	0.0047
	4
	9863312.446
	25.73787787

	0.081
	0.0774
	0.0047
	4
	10215573.6
	26.93451498

	0.081
	0.0774
	0.0047
	4
	10567834.76
	27.24858145

	0.081
	0.0774
	0.0047
	4
	10920095.92
	27.24142943

	0.081
	0.0774
	0.0047
	4
	11272357.08
	27.53398737

	0.081
	0.0774
	0.0047
	4
	11624618.24
	27.75544519

	0.081
	0.0774
	0.0047
	4
	11976879.4
	28.37130123

	0.081
	0.0774
	0.0047
	4
	12329140.56
	28.48566608

	0.081
	0.0774
	0.0047
	4
	12681401.72
	27.72390661

	0.081
	0.0774
	0.0047
	4
	13033662.87
	27.42886924

	0.081
	0.0774
	0.0047
	4
	13385924.03
	27.50739936

	0.081
	0.0774
	0.0047
	4
	13738185.19
	27.67502699



The above table shows the BMEP and thermal efficiency. In order to find B.M.E.P the equation used is BP= this must be rearranged to make B.M.E.P the formula. The rearranged formula should appear as B.M.E. P= .This rearranged equation once entered into the formula bar should be =(E6*120)/(S6*A6*T6*R6) the B.M.E.P as shown is quite a large number but this is to be expected. The B.M.E.P continuously rises as the rpm is increased this is normal characteristic for any engine to have. 
Finally finding the brake thermal efficiency using the equation nt=. This should look as shown in the spreadsheet =((E6/1000)/((H6/60)*45800)*100). The thermal efficiency peaks at roughly 28%. This is a fair percentage especially given the year of the engine considering modern car engines have only slightly risen to 30%-40%. 
5) Conclusion
To conclude I large variety of engine outputs and characteristics were found using the spread sheet calculations. The graphs produced mad it easier to understand digest the figures. Overall the engine performed as expected with no major anomalies. The major of import information that was found was accurate for the engine and particular test. The majority of data found such as thermal efficiency and B.M.E.P were accurate and support by the research conducted, there were some small indiscrepancies comparing the researched figures to the figures generated but that is to be expected.

6) Evaluation
In evaluation not many errors were found from the data. There is potential for refining the data and calculations to gain an even more in-depth view of exactly how the engine reacted under the test conditions. Some measure could be taken to ensure more accurate results one of these being checking to make sure there is no over fuelling happening whilst the test is running as this will have a knock-on effect with other data. 

7) Further work
To refine the engine and prevent a dip in the torque curve it could be suggested that variable inlet manifold is used instead of the stock one as this will aid in timing the pressure wave of air just as the inlet valve is opening. This means more air is forced into the combustions chamber meaning more power is generated. Other refinements to the engine could include better cooling systems and replace of all major fluids including oil and coolant. A full service would benefit the engine also by removing any impurities dwelling in the engine. The air filters could also be replaced with better flowing ones to allow more air into the throttle body. 
Improvements to the dyno could be made as well. One of these being using more accurate weights on the load arms as this will aid in producing more accurate data from the dyno as there would be no risk of uneven weight on either side. 
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brake power (W)
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S.F.C (Kg/Kwh)



Torque/engine speed

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	68.11003203952356	69.44984591679507	71.64672167192505	73.434071294054348	75.089235258150509	76.600840609484678	79.158757795876426	81.658812581015965	83.92242962310759	86.014454716658094	88.039638760486199	89.549049331083225	90.222447966346266	90.813043510162146	91.283923741042386	91.702927336317174	92.03413970210579	92.524972485141973	92.959938122141509	93.533573996624838	94.111200381539362	94.968162496637063	95.7812289969917	96.569354807151413	96.967408222662442	97.349499596448752	97.871258835326628	98.197483063076277	98.591545968156126	99.336773791180548	99.946324259544596	99.762760779709922	99.579197299875261	99.547273216425765	99.631073935480714	99.400621958079583	99.368697874630072	98.583564947293752	98.308219727541754	97.029261134345873	95.997714187883673	95.866027343654451	95.567736688923134	95.17766429427445	95.277427055054176	95.253483992467039	94.974148262283848	95.735338127033032	95.92688262773008	96.696053513341639	97.241755814806652	97.620854305769555	98.110689461197921	97.82337271015237	98.00294567955585	98.038860273436541	97.986983637831088	97.712636045686878	97.226791400689706	96.697051140949455	96.159329860346801	95.561750923276335	95.075906278279163	95.155716486902918	94.514241935089387	94.258849267493332	93.844833810257526	93.314095922909488	92.844213319637049	92.560887079022677	92.345399515738492	91.672000880475451	90.667389879423766	89.846342358206755	88.837740846723904	87.841110866534578	86.709801159292681	85.546567368601259	84.56190891970553	83.132308557732273	81.451306038594169	80.128451830655223	78.777664049697947	77.064737447110318	75.479507178320745	73.718694450558857	72.232229314941165	71.4611629368748	70.482390490865072	69.655756255044395	69.0258541834813	Engine speed (rpm)


Torque (Nm)



Brake power/engine speed

Brake power	W	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	7132.4658763710877	7636.4094003801265	8253.1098634714526	8843.4976578559599	9435.9915940272531	10027.026588231656	10776.331451548827	11544.24265674235	12303.67079085019	13060.748320285273	13829.23411773213	14535.209501581521	15116.916251731243	15691.367468791061	16250.691238890215	16805.439165226402	17348.026630055534	17925.006053030051	18496.009716569832	19099.885280566603	19710.603715944064	20387.337577664373	21063.392375812557	21742.346253057134	22339.687136063647	22937.435457213443	23572.824794522956	24165.55849237087	24778.758121569575	25486.180433184189	26165.886503924052	26640.186291226673	27112.563806263577	27625.100096243026	28170.022495047098	28625.324173027915	29136.423982374006	29422.393323295473	29854.956818741848	29974.597373019151	30158.571365406799	30619.154068552412	31024.27294855288	31395.992347936459	31927.772254836866	32418.494933453137	32820.709510791268	33585.02690261844	34154.494837772014	34934.655305093547	35640.964997163064	36291.053449026207	36986.85854999147	37390.744668430227	37972.524548503105	38499.770400168054	38992.457139577571	39394.906777382967	39708.106567546827	39998.06148928011	40279.125901784413	40529.172779740249	40820.935055288581	41353.435814288612	41569.534737203925	41950.745355899497	42257.854468177939	42507.457343028931	42779.542445683321	43133.642757153124	43516.744306718778	43679.406150073439	43675.467581355086	43750.394411190646	43724.4123942078	43693.823192066331	43585.099890602498	43448.315592911895	43390.981733160428	43092.695223753712	42647.804112690239	42374.71086180953	42072.846209734293	41561.532234184677	41101.816642985017	40528.969060668613	40089.94923772107	40036.165835738648	39856.852831238786	39754.118870481121	39756.038008607269	Engine speed (rpm)


brake power (W)



Torque/engine speed

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	68.11003203952356	69.44984591679507	71.64672167192505	73.434071294054348	75.089235258150509	76.600840609484678	79.158757795876426	81.658812581015965	83.92242962310759	86.014454716658094	88.039638760486199	89.549049331083225	90.222447966346266	90.813043510162146	91.283923741042386	91.702927336317174	92.03413970210579	92.524972485141973	92.959938122141509	93.533573996624838	94.111200381539362	94.968162496637063	95.7812289969917	96.569354807151413	96.967408222662442	97.349499596448752	97.871258835326628	98.197483063076277	98.591545968156126	99.336773791180548	99.946324259544596	99.762760779709922	99.579197299875261	99.547273216425765	99.631073935480714	99.400621958079583	99.368697874630072	98.583564947293752	98.308219727541754	97.029261134345873	95.997714187883673	95.866027343654451	95.567736688923134	95.17766429427445	95.277427055054176	95.253483992467039	94.974148262283848	95.735338127033032	95.92688262773008	96.696053513341639	97.241755814806652	97.620854305769555	98.110689461197921	97.82337271015237	98.00294567955585	98.038860273436541	97.986983637831088	97.712636045686878	97.226791400689706	96.697051140949455	96.159329860346801	95.561750923276335	95.075906278279163	95.155716486902918	94.514241935089387	94.258849267493332	93.844833810257526	93.314095922909488	92.844213319637049	92.560887079022677	92.345399515738492	91.672000880475451	90.667389879423766	89.846342358206755	88.837740846723904	87.841110866534578	86.709801159292681	85.546567368601259	84.56190891970553	83.132308557732273	81.451306038594169	80.128451830655223	78.777664049697947	77.064737447110318	75.479507178320745	73.718694450558857	72.232229314941165	71.4611629368748	70.482390490865072	69.655756255044395	69.0258541834813	Engine speed (rpm)


Torque (Nm)



S.F.C/Engine speed

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	0.44416616285472371	0.42664030032724837	0.40184852193461562	0.37044166536187473	0.35481167682675768	0.35431740095012104	0.32988963043532382	0.31028453806001327	0.30539666282312439	0.29182860786622594	0.28846499857030411	0.28854073273203712	0.28547488972863588	0.2831971151550865	0.27704975338067317	0.27593744825159572	0.28351927887167733	0.28656894088644852	0.2857508230688891	0.28402003050350644	0.28663505600439182	0.28219722060731717	0.27965580733159384	0.27806336674221266	0.27737631070028723	0.27672012469920199	0.2767063369306309	0.27904383017379308	0.27913021169447877	0.27482541051463888	0.27447952122405361	0.27466024148673779	0.2789205054172324	0.27928405591729466	0.27899338743452645	0.2804509724142914	0.27807976726661549	0.28004180045667099	0.28321930094676767	0.28906977105218257	0.29693051078247612	0.30282515249247594	0.30467273207899292	0.3096653194540292	0.3071855412184038	0.30961492878074387	0.30917978773931004	0.30616322058680057	0.30856846368416341	0.30406053551217532	0.30548415288044639	0.304351870510289	0.31030615872627676	0.30996306981244648	0.31339106739662675	0.30985899074213513	0.31079087826193058	0.31269905192597963	0.31266915179851723	0.31822167190305711	0.3179003941451653	0.31877038473526925	0.31853140998335411	0.31889127808440731	0.31923619265632919	0.31874880616679058	0.32180999653545256	0.32399609058852818	0.32524892050134574	0.32330911809407353	0.32516793766245211	0.32668713377130032	0.32908634517139751	0.32970559909536223	0.33005589348781617	0.33456101874496291	0.33508584439768535	0.33733183438740816	0.33985172519685974	0.34298736533547747	0.34682911131639377	0.35028557595132925	0.35263837217096367	0.35833014808223551	0.36545829909354338	0.36784799479313601	0.373110973808015	0.37181382605603741	0.38251891248298897	0.38916722190232672	0.39480795336300317	Engine speed (rpm)


S.F.C (Kg/Kwh)
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