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[bookmark: _Toc162126641]Introduction:

In this assignment I completed a workshop session with Mark Fall, and within this session I carried out a test on the dynamometer. The test took place in order to be able to control the engine while increasing the load and rpm through a number of sweep steps and collect data. Once the tests had been complete I then was able to compare the data and work out the following: toque (Nm), power (Kw), BMEP, SFC and overall thermal efficiency. 


[bookmark: _Toc162126642]Describing the testing equipment and method used. 

For the test to take place you will need a dynamometer that you will attach to the crank of the engine using the drive shaft. You will also need a sensor recorder module so that the data collected from the test is recorded, stored and sent to the monitors being used. The test needs to take place in a well-ventilated area; a room with an extraction system, and a fuel supply board.

[bookmark: _Toc162126643]Fuel supply board:
The fuel is pumped using a lift pump from the main fuel tank through the filter and pumped upwards by the fuel flow meter to the secondary fuel tank. This then feeds the fuel to the engine through the regulator. The fuel flow meter will only register how much fuel is flowing through whilst the engine is running as the return line is located after this. 

[bookmark: _Toc162126644]Engine and sensors:
The engine used in this test is a d16 vtec Honda 1.6, either from a jazz or a civic, from the early 2000’s. There are a few sensors on this engine including a coolant temperature sensor, lambda sensor and flow meter. The throttle is controlled though the computer system, this can be done manually or automatically. The engine itself is connected to the dynamometer via the driveshaft which is bolted directly to the crankshaft and then the dynamometer itself. 

[bookmark: _Toc162126645]Dynamometer:
The dynamometer we used for these tests had a limit of 10,000 rpm with a maximum load of 230Kw. the inner core of the dynamometer is powered by the engine and turns freely the outer casing of the dynamometer is fed by current which produces an electromagnetic field which then puts a load on trying to slow the engine down. The outer casing however also wants to turn and to prevent this it is stopped by a string gauge, which will then send a signal to the computer between 0-10 volts. 

[bookmark: _Toc162126646]Calibration arms:
There is a calibrated arm either side of the dynamometer, to neutralise each other, the length of these arms is 815.776mm. They are used to that a mass (kg) can be put onto one end, once you have this you can work out the torque is being applied around the central axis of the dynamometer. 



[bookmark: _Toc162126647]Plotted graphs and relevant question:

[bookmark: _Toc162126648]SFC against engine speed:
Reasons why there is a decrease at the start of the test:
The decrease at the start of the test could be due to the warm up period, so if the engine is cold then it will need more fuel so that the engine is running more smoothly and that ignition is more efficient. 
Reasons why the SFC increases with engine speed after 1500rpm:
The increase in SFC can be caused by an increase in frictional loses, this means that when the engine’s speed is being increased the pistons speed has also increased, so there is more mechanical stress on the working components. 
[bookmark: _Toc162126649]Torque against engine speed:
Reasons why torque varies with and increased engine speed:
This could be caused by the intake and the exhaust valves as they will open and close quicker to allow better fuel and air flow. Ignition timing could also have an effect on the torque, as when the engine speed is increased, ignition timing can be advanced to achieve optimal combustion timing which then maximises the torque output.
[bookmark: _Toc162126650]Brake power against engine speed:
Reasons why brake power varies while engine speed is increasing:
Air-fuel mixture can affect brake power as with engine speed increasing there is less time for the air-fuel mixture to be drawn into the cylinders, this will lead to incomplete combustion which will cause reduced brake power. Another reason that brake power could be affected by engine load, so at lower engine load the engine does not need to produce as much power as it does when it has a higher load, this then means that the brake power output is trying to meet the power needed for the engine to run smoothly.




[bookmark: _Toc162126651]Test results conclusion:
	
[bookmark: _Toc162126652]SFC against engine speed:
When looking at the SFC against engine speed graph, I found that there is a decrease right at the start of the test till around 1500rpm, after this the SFC slowly increases with the engine speed.

[bookmark: _Toc162126653]Torque against engine speed:
I found that as the engine speed increased the torque increased slightly till around 2500 rpm which is where is started to decrease, with a slight increased bump between 3200rpm and 4000 rpm.

[bookmark: _Toc162126654]Brake power against engine speed:
When plotting my brake power against engine speed I noticed that the brake power varied while the engine’s speed was increasing. However, the brake power increase with the engine speed till about 2550 rpm and then slowly decreased, with slight bumps, till the end of the test.



[bookmark: _Toc162126655]Evaluation:

Overall, I believe that the tests done went well and I gathered lots of data to compare. However, next time I would do various tests to compare how the engine performs under different circumstances, such as cold start, once the engine had been running till its idle temperature and maybe if there was a fault somewhere within the system that I could then identify through the data produced. I would also prefer to have done the original test another 1-2 times to that I had more data to compare to, so I could then identify if there are any errors within my data and from there find the average so I had a more accurate set of data.



[bookmark: _Toc162126656]Excel data and graphs:
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	Dyno Speed
	Fuel Flow Rate
	Lambda
	torque 
	power
	BMEP
	SFC
	overall thermal efficiency 
	fuel consumption 

	rpm
	l/min
	Lambda
	Nm
	kw
	
	kg/kWh
	
	CC

	1000
	0.0704
	1.2658
	83.43349
	8.738268
	655370.1
	0.483391
	18.07701704
	4.224

	1050
	0.0724
	1.26783
	83.8259
	9.218334
	658452.4
	0.471235
	19.56208238
	4.344

	1100
	0.0737
	1.27344
	84.587
	9.744986
	664430.9
	0.453772
	21.47552199
	4.422

	1150
	0.0728
	1.28476
	85.0112
	10.23903
	667763
	0.426603
	24.00132381
	4.368

	1200
	0.0744
	1.29181
	86.3181
	10.84846
	678028.7
	0.411487
	26.3640364
	4.464

	1250
	0.07895
	1.29729
	87.7041
	11.48193
	688915.7
	0.412561
	27.83083816
	4.737

	1300
	0.079
	1.29895
	89.3177
	12.1609
	701590.5
	0.389774
	31.1999054
	4.74

	1350
	0.0796
	1.29469
	91.2013
	12.89495
	716386.2
	0.370377
	34.81569977
	4.776

	1400
	0.0835
	1.2855
	93.2171
	13.66811
	732220.3
	0.366547
	37.28888291
	5.01

	1450
	0.0847
	1.27818
	94.453
	14.34395
	741928.3
	0.354296
	40.48579844
	5.082

	1500
	0.08865
	1.2795
	95.4336
	14.99262
	749630.9
	0.354775
	42.25956219
	5.319

	1550
	0.0932
	1.27766
	96.0886
	15.5987
	754776
	0.358491
	43.51207728
	5.592

	1600
	0.0959
	1.28235
	96.6458
	16.19526
	759152.8
	0.355289
	45.58331761
	5.754

	1650
	0.09875
	1.29028
	96.8913
	16.74379
	761081.2
	0.353863
	47.31719066
	5.925

	1700
	0.10005
	1.29942
	96.7967
	17.23433
	760338.1
	0.348316
	49.47894768
	6.003

	1750
	0.10305
	1.31053
	96.964
	17.77189
	761652.2
	0.347909
	51.08198305
	6.183

	1800
	0.1093
	1.3149
	97.5538
	18.39084
	766285.1
	0.356591
	51.57412066
	6.558

	1850
	0.11415
	1.31849
	97.8393
	18.95702
	768527.7
	0.361291
	52.47021168
	6.849

	1900
	0.11745
	1.31892
	98.0367
	19.50865
	770078.3
	0.361224
	54.00701206
	7.047

	1950
	0.12055
	1.31484
	98.6665
	20.15066
	775025.4
	0.358946
	56.13840316
	7.233

	2000
	0.12555
	1.31653
	99.6527
	20.87392
	782772
	0.360881
	57.84156245
	7.533

	2050
	0.12785
	1.32098
	100.214
	21.51628
	787181
	0.356521
	60.35071026
	7.671

	2100
	0.1309
	1.32287
	100.9898
	22.2117
	793274.9
	0.353597
	62.81633134
	7.854

	2150
	0.13435
	1.32164
	101.804
	22.92389
	799670.4
	0.351642
	65.19098382
	8.061

	2200
	0.1377
	1.31652
	102.0838
	23.52147
	801868.2
	0.351254
	66.96435329
	8.262

	2250
	0.14105
	1.30465
	102.8106
	24.22732
	807577.3
	0.349316
	69.35636679
	8.463

	2300
	0.14495
	1.29646
	103.3262
	24.8899
	811627.3
	0.349419
	71.23230034
	8.697

	2350
	0.14985
	1.28229
	103.4583
	25.4635
	812664.9
	0.353094
	72.11543951
	8.991

	2400
	0.1537
	1.27304
	103.3507
	25.97823
	811819.7
	0.35499
	73.18027926
	9.222

	2450
	0.15565
	1.26984
	103.2381
	26.49055
	810935.3
	0.352541
	75.14180993
	9.339

	2500
	0.1596
	1.27446
	103.1451
	27.00683
	810204.8
	0.354577
	76.16631323
	9.576

	2550
	0.1626
	1.27876
	102.9827
	27.50359
	808929.1
	0.354717
	77.53663856
	9.756

	2600
	0.16805
	1.27634
	102.9191
	28.02556
	808429.5
	0.359779
	77.8966427
	10.083

	2650
	0.17145
	1.28027
	102.663
	28.49343
	806417.9
	0.361031
	78.92248695
	10.287

	2700
	0.17465
	1.28371
	101.8994
	28.81511
	800419.8
	0.363663
	79.23568076
	10.479

	2750
	0.1784
	1.2812
	101.0967
	29.11753
	794114.6
	0.367614
	79.20691498
	10.704

	2800
	0.18005
	1.27448
	100.9025
	29.58999
	792589.1
	0.36509
	81.04857656
	10.803

	2850
	0.1831
	1.26036
	100.6578
	30.04535
	790667
	0.365647
	82.17029489
	10.986

	2900
	0.1879
	1.2531
	99.9481
	30.3569
	785092.3
	0.371382
	81.7404271
	11.274

	2950
	0.19255
	1.23943
	99.3917
	30.70839
	780721.8
	0.376216
	81.62427716
	11.553

	3000
	0.199
	1.22735
	99.2873
	31.19607
	779901.7
	0.382741
	81.50709901
	11.94

	3050
	0.20605
	1.2193
	98.8092
	31.56328
	776146.3
	0.391689
	80.58244261
	12.363

	3100
	0.21005
	1.20692
	98.8101
	32.081
	776153.3
	0.392849
	81.66237022
	12.603

	3150
	0.21605
	1.19274
	98.5873
	32.52494
	774403.2
	0.398556
	81.60699461
	12.963

	3200
	0.21795
	1.18481
	98.3793
	32.97149
	772769.4
	0.396615
	83.1321746
	13.077

	3250
	0.22305
	1.17378
	98.5784
	33.55444
	774333.3
	0.398844
	84.12917418
	13.383

	3300
	0.2255
	1.16118
	99.2253
	34.29425
	779414.7
	0.394527
	86.92501542
	13.53

	3350
	0.2285
	1.15104
	99.6723
	34.97069
	782925.9
	0.392043
	89.20125635
	13.71

	3400
	0.2342
	1.14117
	100.2858
	35.7111
	787745
	0.393491
	90.75455498
	14.052

	3450
	0.23605
	1.12669
	100.728
	36.39605
	791218.4
	0.389136
	93.53048983
	14.163

	3500
	0.24195
	1.11975
	100.6896
	36.90945
	790916.8
	0.393314
	93.84222471
	14.517

	3550
	0.24545
	1.10622
	101.3235
	37.67242
	795896.1
	0.390923
	96.36795378
	14.727

	3600
	0.25505
	1.09697
	101.2101
	38.16026
	795005.3
	0.401019
	95.15814846
	15.303

	3650
	0.25755
	1.09401
	101.1293
	38.65937
	794370.7
	0.399722
	96.71565526
	15.453

	3700
	0.26445
	1.09659
	101.0053
	39.1409
	793396.6
	0.405382
	96.5532294
	15.867

	3750
	0.2651
	1.09808
	100.9662
	39.65448
	793089.5
	0.401115
	98.86064325
	15.906

	3800
	0.2693
	1.09907
	100.7557
	40.09943
	791436
	0.402948
	99.51503284
	16.158

	3850
	0.27375
	1.10533
	100.0729
	40.35173
	786072.6
	0.407046
	99.13314934
	16.425

	3900
	0.2759
	1.11704
	99.6527
	40.70414
	782772
	0.406691
	100.0862126
	16.554

	3950
	0.28285
	1.12259
	98.859
	40.89764
	776537.4
	0.414963
	98.55735413
	16.971

	4000
	0.28455
	1.12461
	97.8964
	41.01207
	768976.2
	0.416292
	98.51751243
	17.073

	4050
	0.2871
	1.1222
	96.8603
	41.08523
	760837.7
	0.419275
	97.9911998
	17.226

	4100
	0.28895
	1.12394
	95.8064
	41.13991
	752559.3
	0.421416
	97.62311457
	17.337

	4150
	0.29305
	1.12233
	95.0379
	41.30759
	746522.7
	0.42566
	97.04356268
	17.583

	4200
	0.2949
	1.12179
	94.5737
	41.60108
	742876.4
	0.425326
	97.80998005
	17.694

	4250
	0.29715
	1.12456
	93.842
	41.77064
	737128.9
	0.426831
	97.86225915
	17.829

	4300
	0.3022
	1.12278
	93.3174
	42.0258
	733008.2
	0.431449
	97.40613535
	18.132

	4350
	0.30605
	1.11943
	93.0115
	42.37511
	730605.3
	0.433344
	97.78630327
	18.363

	4400
	0.3092
	1.11986
	92.8932
	42.80766
	729676.1
	0.43338
	98.77620054
	18.552

	4450
	0.3099
	1.11873
	92.9862
	43.33746
	730406.6
	0.429051
	101.0075989
	18.594

	4500
	0.31445
	1.11563
	92.4323
	43.56334
	726055.7
	0.433093
	100.5864659
	18.867

	4550
	0.3171
	1.10953
	92.2431
	43.95722
	724569.6
	0.43283
	101.5577177
	19.026

	4600
	0.3194
	1.10569
	91.526
	44.09479
	718936.7
	0.434609
	101.4584722
	19.164

	4650
	0.32055
	1.09782
	90.6009
	44.12354
	711670.1
	0.43589
	101.2263902
	19.233

	4700
	0.3207
	1.09558
	89.7133
	44.16107
	704698
	0.435723
	101.3512295
	19.242

	4750
	0.32485
	1.08827
	88.6373
	44.09558
	696246
	0.442017
	99.75989575
	19.491

	4800
	0.32455
	1.08396
	87.35
	43.91259
	686134.3
	0.443449
	99.02509814
	19.473

	4850
	0.3257
	1.08221
	85.8523
	43.60925
	674369.8
	0.448116
	97.31688275
	19.542

	4900
	0.3277
	1.0846
	84.5405
	43.38562
	664065.6
	0.453192
	95.73350164
	19.662

	4950
	0.32845
	1.08823
	83.4824
	43.27978
	655754.3
	0.45534
	95.04944495
	19.707

	5000
	0.3287
	1.08687
	82.4798
	43.19192
	647878.8
	0.457771
	94.3527271
	19.772

	5050
	0.32985
	1.0891
	81.0187
	42.85106
	636401.9
	0.461856
	92.78022259
	19.791

	5100
	0.3297
	1.09185
	79.6046
	42.52
	625294.1
	0.46524
	91.39371594
	19.782

	5150
	0.33095
	1.09407
	78.191
	42.1744
	614190.3
	0.470831
	89.57446215
	19.857

	5200
	0.3338
	1.09346
	77.3383
	42.11947
	607492.3
	0.475505
	88.57847508
	20.028

	5250
	0.3313
	1.08804
	75.9468
	41.75935
	596562.1
	0.476013
	87.72729368
	19.878

	5300
	0.3324
	1.08339
	74.8789
	41.56428
	588173.8
	0.479835
	86.62200608
	19.944

	5350
	0.3308
	1.08007
	73.9042
	41.41025
	580517.5
	0.479302
	86.39704826
	19.848

	5400
	0.3388
	1.07895
	73.124
	41.35601
	574389
	0.491537
	84.13614309
	20.328

	5450
	0.3438
	1.07923
	72.5434
	41.40753
	569828.4
	0.49817
	83.11923676
	20.628

	5500
	0.3488
	1.08366
	72.3164
	41.65666
	568045.3
	0.502393
	82.91652657
	20.928




	radius (m)
	0.815776
	

	
	
	

	
	
	

	Baro
	Humidity
	Ambient temp

	mBar
	%
	Deg C

	1018.9
	46
	27




 



Torque against dynamometer speed
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torque (Nm)



brake power against dynamometer speed
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SFC against dynamomenter speed 
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SFC (kg/kWh)
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