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The purpose of this technical report is to show an understanding of the equipment used to operate an engine dynamometer and give a description of the methods on how they are used. The report will show the raw data collected during the dynamometer session and the calculation that was needed to complete the set of data. This includes brake power, torque, Brake Mean Effective Pressure (BMEP), Specific Fuel Consumption (SFC), and the overall thermal efficiency. The report will show the calculated data values of brake power, SFC, and Torque against the engine speed as plotted graphs to which then will be used to suggest why the calculated data varies with engine speed. The test results will then be given as an overall conclusion which will sum up what the test results show. Finally the report can be concluded with an evaluation of how the dynamometer session went and what could have been improved and how the investigation as a whole could have been improved. 
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The following table details the equipment used during the dynamometer session (Youtube, 2021).
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	Piece of equipment 
	Description 
	Image

	Dynamometer (Schenck WS230)
	This is the engine dynamometer which can operate between 1000RPM and 10000RPM, limited to a load of 230Kw. The dynamometer allows the technicians to measure the torque, brake power, fuel flow rate, and load applied. From the data results the technicians can calculate the specific fuel consumption (SFC) of an engine, brake mean effective pressure (BMEP), and the thermal efficiency. The dynamometer is called a eddy current dyno. The inner core spins freely powered by the engine and the outer casing is fed by the current. The current produces an electromagnetic field which puts a load on the engine trying to slow it down. The outer casing attempts to rotate but is restrained by a strain gauge, which prevents movement. The strain gauge then sends a signal between 0 and 10 volts to the computer.
	[image: ]

	Fuel supply board
	The fuel is drawn from the main tank by a lift pump through a filter and then pumped by a fuel flow meter into the secondary swirl pot. From there, it feeds the main fuel pump, which delivers it to the engine via a regulator. This setup allows the dynamometer to accommodate both fuel-injected and non-fuel-injected engines.
	[image: ]

	Honda 1.6 VTEC
	This D16 engine model, originating from the early 2000s, was sourced from a Honda Jazz or CRX. It is a low-power input model featuring a custom filter with no silencer, only a rudimentary extraction pipe and an alternative silencer. The engine is ultimately controlled by sensor modules and the main controls. The engine is connected to the dynamometer by a drive shaft folded straight to the crankshaft and the other end is connected to the dynamometer. As a result, the dynamometer operates at the same RPM as the engine.
	[image: ]
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See Appendix 1 for the raw data and the calculated data collected in the dynamometer session. 
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The graph in Figure 1 shows the specific fuel consumption (SFC) against the engine speed. The data indicates that the optimum range for fuel efficiency is between 1600RPM and 2500RPM. The data also indicates that when the engine is at an idle speed of 1000RPM it is uses more fuel compared to when it is at its optimum range. This occurs because, while the engine is running, it simulates a stationary vehicle—burning fuel without generating movement, meaning no useful work is produced, resulting in low fuel efficiency. Additionally, a constant fuel supply is required to sustain the engine's other components (DRIVE AutoCare, 2024). When idle the SFC is 0.3628 Kg/KwH however once the engine starts to increase its RPM the SFC decreases to a range of 0.26Kg/KwH and then begins to slowly increase its SFC after 2500RPM. 
The graph in Figure 2 shows the torque against engine speed. The data indicates that the Honda engine reaches its peak torque at 2500RPM. At this point the engine is producing the most ‘angular acceleration’ (Bhuyan, 2023). The data also indicates that as the RPM increases beyond this point, the torque gradually declines. This decrease occurs due to limitations in intake and exhaust flow, which restrict the engine’s ability to breathe efficiently, ultimately reducing torque. Additionally, volumetric efficiency plays a role, as the engine cannot intake air at a faster rate (Ran When Parked, 2024).
The graph in Figure 3 shows the brake power that the engine produces against the dynamometer speed. The data shows that at the engine’s idling speed of 1000 RPM, power output is low. However, as the speed increases into the mid-to-high range, there is a steady increase in brake power. At the point of 4700RPM the engine reaches its maximum brake power. Beyond this point the brake power begins to decline due to factors such as the reduction in torque observed in Figure 2, airflow limitations caused by a less efficient intake and exhaust process, and reduced combustion efficiency as the available time for complete fuel combustion decreases (Muir, 2025).
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In conclusion, the collected data on specific fuel consumption (SFC), torque, and brake power provides a detailed analysis of the 1.6-litre Honda VTEC engine's performance across different speeds. The relationship between brake power and torque shows that brake power increases with RPM, reaching a peak before declining due to the reduction in torque at higher speeds. Similarly, the connection between SFC and torque indicates that in the low-to-mid RPM range, where the engine operates efficiently, it aligns with the region of peak torque. This suggests that the engine performs best in this range, balancing fuel economy and power output effectively.
Overall, the relationship between all three factors reveals that at higher RPMs, the rising SFC values coincide with a decrease in both torque and brake power. This suggests that more fuel is required to maintain performance due to the increased mechanical and thermal losses,  highlighting the trade-off between power output and efficiency at elevated speeds. This finding is significant for both engine tuning and real-world driving scenarios, as it highlights the importance of staying within an optimal RPM range to maximise efficiency and minimise fuel consumption.
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Overall I have felt that I was able to used what I have learnt from my lectures and what was said during the test to be able to show how each bit of equipment interacts with one another in order for the engine dynamometer to run smoothly. The knowledge I gained enabled me to  collect accurate data, which proved invaluable when plotting the graphs. This helped me gain a better understanding of how the calculated data correlates at different engine speeds.
One potential improvement for the experiment would be to conduct a thorough check of the engine dynamometer in advance to identify any potential mechanical or electrical issues. This would ensure that, on the day of the session, the equipment is fully operational and ready to collect reliable data.
Reflecting on the process, this experiment has reinforced the critical importance of precision in data collection, calibration, and equipment maintenance to ensure reliable and accurate results. It has also highlighted the value of understanding how the equipment works together to produce a seamless and efficient experiment, which ultimately contributes to the accuracy of the findings.
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	Load
	Dyno Speed
	Fuel Flow Rate
	Lambda
	Power
	Torque
	BMEP
	SFC
	Thermal Effeicency 

	Newtons
	rpm
	l/min
	Lambda
	kw
	Nm
	Pa
	Kg/KwH
	%

	102.275
	1000
	0.0704
	1.2658
	8.73
	83.4335
	6.5495
	0.3628
	22.5535

	102.756
	1050
	0.0724
	1.26783
	9.21
	83.8259
	6.5803
	0.3537
	23.1353

	103.689
	1100
	0.0737
	1.27344
	9.74
	84.5870
	6.6401
	0.3405
	24.0256

	104.209
	1150
	0.0728
	1.28476
	10.23
	85.0112
	6.6734
	0.3202
	25.5557

	105.811
	1200
	0.0744
	1.29181
	10.84
	86.3181
	6.7760
	0.3088
	26.4945

	107.51
	1250
	0.07895
	1.29729
	11.47
	87.7041
	6.8848
	0.3096
	26.4255

	109.488
	1300
	0.079
	1.29895
	12.15
	89.3177
	7.0114
	0.2925
	27.9704

	111.797
	1350
	0.0796
	1.29469
	12.89
	91.2013
	7.1593
	0.2780
	29.4352

	114.268
	1400
	0.0835
	1.2855
	13.66
	93.2171
	7.3175
	0.2751
	29.7429

	115.783
	1450
	0.0847
	1.27818
	14.33
	94.4530
	7.4146
	0.2659
	30.7713

	116.985
	1500
	0.08865
	1.2795
	14.98
	95.4336
	7.4915
	0.2663
	30.7298

	117.788
	1550
	0.0932
	1.27766
	15.59
	96.0886
	7.5430
	0.2690
	30.4112

	118.471
	1600
	0.0959
	1.28235
	16.18
	96.6458
	7.5867
	0.2666
	30.6853

	118.772
	1650
	0.09875
	1.29028
	16.73
	96.8913
	7.6060
	0.2656
	30.8090

	118.656
	1700
	0.10005
	1.29942
	17.22
	96.7967
	7.5985
	0.2614
	31.2996

	118.861
	1750
	0.10305
	1.31053
	17.76
	96.9640
	7.6117
	0.2611
	31.3362

	119.584
	1800
	0.1093
	1.3149
	18.38
	97.5538
	7.6580
	0.2676
	30.5733

	119.934
	1850
	0.11415
	1.31849
	18.94
	97.8393
	7.6804
	0.2711
	30.1755

	120.176
	1900
	0.11745
	1.31892
	19.50
	98.0367
	7.6959
	0.2711
	30.1811

	120.948
	1950
	0.12055
	1.31484
	20.14
	98.6665
	7.7453
	0.2694
	30.3727

	122.157
	2000
	0.12555
	1.31653
	20.86
	99.6527
	7.8227
	0.2708
	30.2098

	122.845
	2050
	0.12785
	1.32098
	21.50
	100.2140
	7.8668
	0.2676
	30.5793

	123.796
	2100
	0.1309
	1.32287
	22.20
	100.9898
	7.9277
	0.2654
	30.8321

	124.794
	2150
	0.13435
	1.32164
	22.91
	101.8040
	7.9916
	0.2639
	31.0035

	125.137
	2200
	0.1377
	1.31652
	23.51
	102.0838
	8.0136
	0.2636
	31.0378

	126.028
	2250
	0.14105
	1.30465
	24.21
	102.8106
	8.0706
	0.2622
	31.2100

	126.66
	2300
	0.14495
	1.29646
	24.87
	103.3262
	8.1111
	0.2622
	31.2008

	126.822
	2350
	0.14985
	1.28229
	25.45
	103.4583
	8.1215
	0.2650
	30.8761

	126.69
	2400
	0.1537
	1.27304
	25.96
	103.3507
	8.1130
	0.2664
	30.7112

	126.552
	2450
	0.15565
	1.26984
	26.47
	103.2381
	8.1042
	0.2646
	30.9245

	126.438
	2500
	0.1596
	1.27446
	26.99
	103.1451
	8.0969
	0.2661
	30.7469

	126.239
	2550
	0.1626
	1.27876
	27.49
	102.9827
	8.0841
	0.2662
	30.7348

	126.161
	2600
	0.16805
	1.27634
	28.01
	102.9191
	8.0792
	0.2700
	30.3024

	125.847
	2650
	0.17145
	1.28027
	28.48
	102.6630
	8.0590
	0.2709
	30.1973

	124.911
	2700
	0.17465
	1.28371
	28.80
	101.8994
	7.9991
	0.2729
	29.9787

	123.927
	2750
	0.1784
	1.2812
	29.10
	101.0967
	7.9361
	0.2759
	29.6565

	123.689
	2800
	0.18005
	1.27448
	29.57
	100.9025
	7.9208
	0.2740
	29.8616

	123.389
	2850
	0.1831
	1.26036
	30.03
	100.6578
	7.9016
	0.2744
	29.8160

	122.519
	2900
	0.1879
	1.2531
	30.34
	99.9481
	7.8459
	0.2787
	29.3556

	121.837
	2950
	0.19255
	1.23943
	30.69
	99.3917
	7.8022
	0.2823
	28.9784

	121.709
	3000
	0.199
	1.22735
	31.18
	99.2873
	7.7941
	0.2872
	28.4844

	121.123
	3050
	0.20605
	1.2193
	31.54
	98.8092
	7.7565
	0.2940
	27.8337

	121.124
	3100
	0.21005
	1.20692
	32.06
	98.8101
	7.7566
	0.2948
	27.7515

	120.851
	3150
	0.21605
	1.19274
	32.50
	98.5873
	7.7391
	0.2991
	27.3541

	120.596
	3200
	0.21795
	1.18481
	32.95
	98.3793
	7.7228
	0.2977
	27.4880

	120.84
	3250
	0.22305
	1.17378
	33.53
	98.5784
	7.7384
	0.2993
	27.3343

	121.633
	3300
	0.2255
	1.16118
	34.27
	99.2253
	7.7892
	0.2961
	27.6335

	122.181
	3350
	0.2285
	1.15104
	34.95
	99.6723
	7.8243
	0.2942
	27.8086

	122.933
	3400
	0.2342
	1.14117
	35.69
	100.2858
	7.8724
	0.2953
	27.7062

	123.475
	3450
	0.23605
	1.12669
	36.37
	100.7279
	7.9071
	0.2920
	28.0163

	123.428
	3500
	0.24195
	1.11975
	36.89
	100.6896
	7.9041
	0.2952
	27.7187

	124.205
	3550
	0.24545
	1.10622
	37.65
	101.3235
	7.9539
	0.2934
	27.8882

	124.066
	3600
	0.25505
	1.09697
	38.14
	101.2101
	7.9450
	0.3010
	27.1861

	123.967
	3650
	0.25755
	1.09401
	38.63
	101.1293
	7.9387
	0.3000
	27.2743

	123.815
	3700
	0.26445
	1.09659
	39.12
	101.0053
	7.9289
	0.3042
	26.8935

	123.767
	3750
	0.2651
	1.09808
	39.63
	100.9661
	7.9258
	0.3010
	27.1796

	123.509
	3800
	0.2693
	1.09907
	40.07
	100.7557
	7.9093
	0.3024
	27.0559

	122.672
	3850
	0.27375
	1.10533
	40.33
	100.0729
	7.8557
	0.3055
	26.7836

	122.157
	3900
	0.2759
	1.11704
	40.68
	99.6527
	7.8227
	0.3052
	26.8070

	121.184
	3950
	0.28285
	1.12259
	40.87
	98.8590
	7.7604
	0.3114
	26.2726

	120.004
	4000
	0.28455
	1.12461
	40.99
	97.8964
	7.6849
	0.3124
	26.1887

	118.734
	4050
	0.2871
	1.1222
	41.06
	96.8603
	7.6035
	0.3147
	26.0024

	117.442
	4100
	0.28895
	1.12394
	41.11
	95.8064
	7.5208
	0.3163
	25.8703

	116.5
	4150
	0.29305
	1.12233
	41.28
	95.0379
	7.4605
	0.3194
	25.6123

	115.931
	4200
	0.2949
	1.12179
	41.57
	94.5737
	7.4240
	0.3192
	25.6325

	115.034
	4250
	0.29715
	1.12456
	41.74
	93.8420
	7.3666
	0.3203
	25.5421

	114.391
	4300
	0.3022
	1.12278
	42.00
	93.3174
	7.3254
	0.3238
	25.2687

	114.016
	4350
	0.30605
	1.11943
	42.35
	93.0115
	7.3014
	0.3252
	25.1582

	113.871
	4400
	0.3092
	1.11986
	42.78
	92.8932
	7.2921
	0.3252
	25.1561

	113.985
	4450
	0.3099
	1.11873
	43.31
	92.9862
	7.2994
	0.3220
	25.4099

	113.306
	4500
	0.31445
	1.11563
	43.54
	92.4323
	7.2559
	0.3250
	25.1727

	113.074
	4550
	0.3171
	1.10953
	43.93
	92.2431
	7.2411
	0.3248
	25.1880

	112.195
	4600
	0.3194
	1.10569
	44.07
	91.5260
	7.1848
	0.3262
	25.0849

	111.061
	4650
	0.32055
	1.09782
	44.10
	90.6009
	7.1122
	0.3271
	25.0112

	109.973
	4700
	0.3207
	1.09558
	44.13
	89.7133
	7.0425
	0.3270
	25.0208

	108.654
	4750
	0.32485
	1.08827
	44.07
	88.6373
	6.9580
	0.3317
	24.6645

	107.076
	4800
	0.32455
	1.08396
	43.88
	87.3500
	6.8570
	0.3328
	24.5849

	105.24
	4850
	0.3257
	1.08221
	43.58
	85.8523
	6.7394
	0.3363
	24.3288

	103.632
	4900
	0.3277
	1.0846
	43.36
	84.5405
	6.6364
	0.3401
	24.0564

	102.335
	4950
	0.32845
	1.08823
	43.25
	83.4824
	6.5534
	0.3417
	23.9429

	101.106
	5000
	0.3287
	1.08687
	43.16
	82.4798
	6.4747
	0.3427
	23.8761

	99.3149
	5050
	0.32985
	1.0891
	42.82
	81.0187
	6.3600
	0.3466
	23.6051

	97.5815
	5100
	0.3297
	1.09185
	42.49
	79.6046
	6.2490
	0.3492
	23.4334

	95.8486
	5150
	0.33095
	1.09407
	42.15
	78.1910
	6.1380
	0.3533
	23.1551

	94.8033
	5200
	0.3338
	1.09346
	42.09
	77.3383
	6.0711
	0.3569
	22.9275

	93.0976
	5250
	0.3313
	1.08804
	41.73
	75.9468
	5.9618
	0.3572
	22.9030

	91.7886
	5300
	0.3324
	1.08339
	41.54
	74.8789
	5.8780
	0.3601
	22.7206

	90.5938
	5350
	0.3308
	1.08007
	41.38
	73.9042
	5.8015
	0.3597
	22.7459

	89.6374
	5400
	0.3388
	1.07895
	41.33
	73.1240
	5.7402
	0.3689
	22.1797

	88.9256
	5450
	0.3438
	1.07923
	41.38
	72.5434
	5.6947
	0.3739
	21.8844

	88.6474
	5500
	0.3488
	1.08366
	41.63
	72.3164
	5.6768
	0.3770
	21.7005
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Specific Fuel Compsumption (SFC)(Kg/KwH)



Torque Against Dynomometer Speed
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Brake Power Against Dynomometer Speed
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