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1. [bookmark: _Toc224132065]Introduction
This report aims to identify the most efficient engine speeds and also compare many different variables when the engine is speeding up. The engine dynamometer is a very effective tool for engineers to use when designing testing an engine. It allows you to calculate the engines torque, SFC, BMEP, thermal efficiency, power and corrected power. These are effective calculations for an engineer as it allows the ability to figure out the most optimal speeds for an engine. This experiment is usually completed by hand but due to the dyno being broken, this was unable to happen. Therefore, results were provided from a previous 2020 experiment. 


2. [bookmark: _Toc224132066]Experimental Procedure

Due to the engine dyno being dysfunctional at the time of this report, the dyno was unable to be used for this procedure. This means that the results were provided based on an experiment done in 2020. Therefore, the methodology will also be based on the video provided and not firsthand experience. There are a couple of health and safety rules to take into consideration, they are to ensure that steel toe cap boots are worn at all times and to never get too close to the engine as there are many spinning parts that could cause injury.  The first step is to ensure that the engine is secured to the engine dyno correctly. Then there are 2 dials. One is the dynamometer and one is the engine. The engine dial controls the engines RPM from the throttle box, and the dynamometer dial controls the torque by producing a magnetic field to slow the engine down. Then, the throttle is increased by increments of 50RPM. Ensuring that all data is recorded while doing so. This step is repeated all the way up to 5500RPM. From all the data, it is then possible to calculate the torque, power, corrected power, SFC, BMEP and thermal efficiency (Fall, 2020). This experiment is based on 1.6L Honda CRX engine. This information is provided in the Honda manual (Honda, 1988). From the video there are many useful measurements gained. For example, the distance from the pivot to the hook eye is 815.776mm. This is used to calculate the torque.
[image: ]
[bookmark: _Toc224131384]Figure 1 - An Image of the Hookeye with the Provided Length (Fall, 2020)
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[bookmark: _Toc224131385]Figure 2 - The Dials Mentioned Above (Fall, 2020)
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[bookmark: _Toc224131386]Figure 3 - The Screen Showing Live Results (Fall, 2020)
This is the screen to view all of the raw results gained from the dyno. It shows torque along the X axis and RPM along the Y axis. All of the images above are screenshots pulled from the provided video (Fall, 2020).
3. [bookmark: _Toc224132067]Results
[bookmark: _Toc224132068]3.1 Provided Results
Below are the results provided that later had to be used for further calculations. These were provided by Andrew Harrison.
	Baro
	Humidity
	Ambient temp

	mBar
	%
	Deg C

	1018.9
	46
	27


Table 1 - Provided Results
	Load
	Dyno Speed
	Fuel Flow Rate
	Lambda

	Newtons
	rpm
	l/min
	Lambda

	102.275
	1000
	0.0704
	1.2658

	102.756
	1050
	0.0724
	1.26783

	103.689
	1100
	0.0737
	1.27344

	104.209
	1150
	0.0728
	1.28476

	105.811
	1200
	0.0744
	1.29181

	107.51
	1250
	0.07895
	1.29729

	109.488
	1300
	0.079
	1.29895

	111.797
	1350
	0.0796
	1.29469

	114.268
	1400
	0.0835
	1.2855

	115.783
	1450
	0.0847
	1.27818

	116.985
	1500
	0.08865
	1.2795

	117.788
	1550
	0.0932
	1.27766

	118.471
	1600
	0.0959
	1.28235

	118.772
	1650
	0.09875
	1.29028

	118.656
	1700
	0.10005
	1.29942

	118.861
	1750
	0.10305
	1.31053

	119.584
	1800
	0.1093
	1.3149

	119.934
	1850
	0.11415
	1.31849

	120.176
	1900
	0.11745
	1.31892

	120.948
	1950
	0.12055
	1.31484

	122.157
	2000
	0.12555
	1.31653

	122.845
	2050
	0.12785
	1.32098

	123.796
	2100
	0.1309
	1.32287

	124.794
	2150
	0.13435
	1.32164

	125.137
	2200
	0.1377
	1.31652

	126.028
	2250
	0.14105
	1.30465

	126.66
	2300
	0.14495
	1.29646

	126.822
	2350
	0.14985
	1.28229

	126.69
	2400
	0.1537
	1.27304

	126.552
	2450
	0.15565
	1.26984

	126.438
	2500
	0.1596
	1.27446

	126.239
	2550
	0.1626
	1.27876

	126.161
	2600
	0.16805
	1.27634

	125.847
	2650
	0.17145
	1.28027

	124.911
	2700
	0.17465
	1.28371

	123.927
	2750
	0.1784
	1.2812

	123.689
	2800
	0.18005
	1.27448

	123.389
	2850
	0.1831
	1.26036

	122.519
	2900
	0.1879
	1.2531

	121.837
	2950
	0.19255
	1.23943

	121.709
	3000
	0.199
	1.22735

	121.123
	3050
	0.20605
	1.2193

	121.124
	3100
	0.21005
	1.20692

	120.851
	3150
	0.21605
	1.19274

	120.596
	3200
	0.21795
	1.18481

	120.84
	3250
	0.22305
	1.17378

	121.633
	3300
	0.2255
	1.16118

	122.181
	3350
	0.2285
	1.15104

	122.933
	3400
	0.2342
	1.14117

	123.475
	3450
	0.23605
	1.12669

	123.428
	3500
	0.24195
	1.11975

	124.205
	3550
	0.24545
	1.10622

	124.066
	3600
	0.25505
	1.09697

	123.967
	3650
	0.25755
	1.09401

	123.815
	3700
	0.26445
	1.09659

	123.767
	3750
	0.2651
	1.09808

	123.509
	3800
	0.2693
	1.09907

	122.672
	3850
	0.27375
	1.10533

	122.157
	3900
	0.2759
	1.11704

	121.184
	3950
	0.28285
	1.12259

	120.004
	4000
	0.28455
	1.12461

	118.734
	4050
	0.2871
	1.1222

	117.442
	4100
	0.28895
	1.12394

	116.5
	4150
	0.29305
	1.12233

	115.931
	4200
	0.2949
	1.12179

	115.034
	4250
	0.29715
	1.12456

	114.391
	4300
	0.3022
	1.12278

	114.016
	4350
	0.30605
	1.11943

	113.871
	4400
	0.3092
	1.11986

	113.985
	4450
	0.3099
	1.11873

	113.306
	4500
	0.31445
	1.11563

	113.074
	4550
	0.3171
	1.10953

	112.195
	4600
	0.3194
	1.10569

	111.061
	4650
	0.32055
	1.09782

	109.973
	4700
	0.3207
	1.09558

	108.654
	4750
	0.32485
	1.08827

	107.076
	4800
	0.32455
	1.08396

	105.24
	4850
	0.3257
	1.08221

	103.632
	4900
	0.3277
	1.0846

	102.335
	4950
	0.32845
	1.08823

	101.106
	5000
	0.3287
	1.08687

	99.3149
	5050
	0.32985
	1.0891

	97.5815
	5100
	0.3297
	1.09185

	95.8486
	5150
	0.33095
	1.09407

	94.8033
	5200
	0.3338
	1.09346

	93.0976
	5250
	0.3313
	1.08804

	91.7886
	5300
	0.3324
	1.08339

	90.5938
	5350
	0.3308
	1.08007

	89.6374
	5400
	0.3388
	1.07895

	88.9256
	5450
	0.3438
	1.07923

	88.6474
	5500
	0.3488
	1.08366



Based on just the raw results, it appears that there is a linear increase with all categories except lambda, where there is a linear decrease. After the engine speed hits 3600RPM, the load then starts a steady decrease. This could be due to frictional losses.
[bookmark: _Toc224132069]3.2 Calculated Results
Below are the results calculated using the provided data. These results were then later turned into a graph.
Table 2 - Calculated Results
	Torque
	Power
	Corrected Power
	SFC
	BMEP
	Thermal Efficiency

	N/m
	KW
	KW
	g/KW.h
	KPa
	%

	83.433
	8.737
	8.792
	360.333
	659.406
	23.025

	83.826
	9.217
	9.275
	351.272
	662.508
	23.619

	84.587
	9.744
	9.805
	338.254
	668.523
	24.528

	85.011
	10.238
	10.302
	318.002
	671.876
	26.090

	86.318
	10.847
	10.915
	306.734
	682.204
	27.048

	87.704
	11.480
	11.552
	307.535
	693.158
	26.978

	89.318
	12.159
	12.235
	290.548
	705.911
	28.555

	91.201
	12.893
	12.974
	276.090
	720.798
	30.051

	93.217
	13.666
	13.752
	273.234
	736.730
	30.365

	94.453
	14.342
	14.432
	264.102
	746.498
	31.415

	95.434
	14.991
	15.085
	264.459
	754.247
	31.372

	96.089
	15.597
	15.694
	267.229
	759.425
	31.047

	96.646
	16.193
	16.295
	264.842
	763.828
	31.327

	96.891
	16.742
	16.846
	263.779
	765.769
	31.453

	96.797
	17.232
	17.340
	259.645
	765.021
	31.954

	96.964
	17.770
	17.881
	259.341
	766.343
	31.991

	97.554
	18.388
	18.504
	265.813
	771.004
	31.212

	97.839
	18.955
	19.073
	269.317
	773.261
	30.806

	98.037
	19.506
	19.628
	269.267
	774.821
	30.812

	98.666
	20.148
	20.274
	267.569
	779.798
	31.008

	99.653
	20.871
	21.002
	269.011
	787.593
	30.841

	100.214
	21.513
	21.648
	265.761
	792.029
	31.219

	100.990
	22.209
	22.348
	263.581
	798.161
	31.477

	101.804
	22.921
	23.064
	262.124
	804.595
	31.652

	102.084
	23.518
	23.666
	261.834
	806.807
	31.687

	102.811
	24.224
	24.376
	260.390
	812.551
	31.862

	103.326
	24.887
	25.043
	260.467
	816.626
	31.853

	103.458
	25.460
	25.620
	263.206
	817.670
	31.522

	103.351
	25.975
	26.138
	264.619
	816.819
	31.353

	103.238
	26.487
	26.653
	262.794
	815.930
	31.571

	103.145
	27.003
	27.172
	264.312
	815.195
	31.390

	102.983
	27.500
	27.672
	264.416
	813.912
	31.377

	102.919
	28.022
	28.197
	268.189
	813.409
	30.936

	102.663
	28.490
	28.668
	269.122
	811.384
	30.829

	101.899
	28.811
	28.992
	271.085
	805.349
	30.605

	101.097
	29.114
	29.296
	274.030
	799.005
	30.276

	100.903
	29.586
	29.771
	272.148
	797.471
	30.486

	100.658
	30.041
	30.230
	272.564
	795.536
	30.439

	99.948
	30.353
	30.543
	276.838
	789.927
	29.969

	99.392
	30.704
	30.897
	280.442
	785.530
	29.584

	99.287
	31.192
	31.387
	285.306
	784.705
	29.080

	98.809
	31.559
	31.757
	291.976
	780.927
	28.416

	98.810
	32.077
	32.278
	292.841
	780.933
	28.332

	98.587
	32.521
	32.724
	297.094
	779.173
	27.926

	98.379
	32.967
	33.174
	295.648
	777.529
	28.063

	98.578
	33.550
	33.760
	297.310
	779.102
	27.906

	99.225
	34.290
	34.505
	294.091
	784.215
	28.211

	99.672
	34.966
	35.185
	292.239
	787.748
	28.390

	100.286
	35.706
	35.930
	293.319
	792.596
	28.285

	100.728
	36.391
	36.619
	290.073
	796.091
	28.602

	100.690
	36.905
	37.136
	293.187
	795.788
	28.298

	101.323
	37.668
	37.903
	291.405
	800.798
	28.471

	101.210
	38.155
	38.394
	298.931
	799.901
	27.754

	101.129
	38.654
	38.896
	297.964
	799.263
	27.844

	101.005
	39.136
	39.381
	302.183
	798.283
	27.456

	100.966
	39.649
	39.898
	299.002
	797.974
	27.748

	100.756
	40.094
	40.345
	300.369
	796.310
	27.622

	100.073
	40.346
	40.599
	303.423
	790.914
	27.343

	99.653
	40.699
	40.954
	303.159
	787.593
	27.367

	98.859
	40.892
	41.148
	309.325
	781.320
	26.822

	97.896
	41.007
	41.264
	310.316
	773.712
	26.736

	96.860
	41.080
	41.337
	312.539
	765.524
	26.546

	95.806
	41.135
	41.392
	314.135
	757.194
	26.411

	95.038
	41.302
	41.561
	317.299
	751.120
	26.148

	94.574
	41.596
	41.856
	317.049
	747.452
	26.168

	93.842
	41.765
	42.027
	318.172
	741.669
	26.076

	93.317
	42.020
	42.284
	321.614
	737.523
	25.797

	93.012
	42.370
	42.635
	323.027
	735.105
	25.684

	92.893
	42.802
	43.070
	323.054
	734.170
	25.682

	92.986
	43.332
	43.603
	319.827
	734.905
	25.941

	92.432
	43.558
	43.831
	322.840
	730.528
	25.699

	92.243
	43.951
	44.227
	322.644
	729.032
	25.715

	91.526
	44.089
	44.365
	323.970
	723.364
	25.609

	90.601
	44.118
	44.394
	324.924
	716.053
	25.534

	89.713
	44.155
	44.432
	324.800
	709.038
	25.544

	88.637
	44.090
	44.366
	329.492
	700.534
	25.180

	87.350
	43.907
	44.182
	330.559
	690.360
	25.099

	85.852
	43.604
	43.877
	334.038
	678.523
	24.837

	84.540
	43.380
	43.652
	337.822
	668.155
	24.559

	83.482
	43.274
	43.545
	339.423
	659.793
	24.443

	82.480
	43.186
	43.457
	340.372
	651.869
	24.375

	81.019
	42.846
	43.114
	344.280
	640.321
	24.099

	79.605
	42.515
	42.781
	346.803
	629.146
	23.923

	78.191
	42.169
	42.433
	350.970
	617.973
	23.639

	77.338
	42.114
	42.378
	354.455
	611.233
	23.407

	75.947
	41.754
	42.015
	354.834
	600.236
	23.382

	74.879
	41.559
	41.819
	357.682
	591.797
	23.196

	73.904
	41.405
	41.664
	357.285
	584.093
	23.221

	73.124
	41.351
	41.610
	366.405
	577.927
	22.643

	72.543
	41.402
	41.661
	371.350
	573.338
	22.342

	72.316
	41.651
	41.912
	374.497
	571.544
	22.154



Based on the raw calculated results, it is difficult to see the most efficient engine speeds, therefore they will be placed into a graph where it is much easier to read. The highest power is 41.912KW.


4. [bookmark: _Toc224132070]Analysis

[bookmark: _Toc224132071]4.1. Calculations
Below is the definitions of everything that needed calculating for this experiment with a table below showing the formulas.
[bookmark: _Toc224132072]4.1.1. Torque
Torque produced by an engine is the force acting on the crankshaft produced by the gas pressure on the piston (Heywood, 2018). Torque is crucial in a vehicle as the higher the torque, the more accelerating force. This means vehicles with a higher torque can preform more extreme tasks like towing an item or high acceleration (CarHQ, 2025).

[bookmark: _Toc224132073]4.1.2. Power
Power is defined by the rate that work gets done. Often measured in horsepower or KW, it is the engines’ ability to quickly preform tasks such as accelerating. Torque is how much work can get done and power is how quickly it can achieve it (Mullins, 2025)

[bookmark: _Toc224132074]4.1.3. Corrected Power
Corrected Power is used with the atmospheric conditions in mind as the engines output is affected by the air density and the flow rate of air into the engine. (Harrison, 2020). So, this allows a more realistic approach when using power to calculate other calculations.

[bookmark: _Toc224132075]4.1.4. Specific Fuel Consumption
SFC is an important thing to measure as an engineer as it allows designers to decide the most efficient operating conditions for the engine. It also has a financial benefit as it gives the ability to calculate how much the vehicle will cost to run (Harrison, 2020).

[bookmark: _Toc224132076]4.1.5 BMEP
BMEP is the equivalent of the brake mean efficient pressure available throughout the stroke. This is to complete mechanical work after all frictional losses are taken into account. It is in proportion the engines torque and can be calculated using the brake power in the flywheel (Harrison, 2020).

[bookmark: _Toc224132077]4.1.6 Thermal Efficiency
Thermal Efficiency is considered to be how much energy from combustion is actually turned into mechanical work done. An average thermal efficiency is around 30-35%. This means nearly 70% of fuel is wasted on friction and heat (AAA, n.d.).


[bookmark: _Toc224132078]4.2 Formula Table
Many different formulas were used in this experiment. Below is a table created listing them all. All the formulas were provided in the handout master (Harrison, 2020).
Table 3 - Table of Used Calculations
	Torque
	

	Power
	

	Corrected Power
	

	SFC
	

	BMEP
	

	Thermal Efficiency
	





[bookmark: _Toc224132079]4.3. Graph analysis
[bookmark: _Toc224132080]4.3.1. SFC against Engine speed

[bookmark: _Toc224129587][bookmark: _Toc224131387]Figure 4 - Graph Showing SFC against Engine Speed
The graph shows specific fuel consumption and engine speed. At the start of the graph the SFC value is nearly at its highest, but it quickly decreases as the engine speed increases. After this initial drop, the SFC gradually rises again as the RPM continues to increase.
From the graph it can be seen that the engine operates most efficiently between 1500 RPM and 2000 RPM where the SFC values are at their lowest. The higher SFC at very low engine speeds occurs because combustion is less efficient when airflow and fuel mixing is limited. As the engine speed increases beyond this optimal range, the SFC begins to rise again. This is likely due to increased frictional losses and a less efficient combustion process at higher engine speeds (Flyriver, n.d.).
Below is a graph found online with the same comparison.
[image: Engine speed vs SFC. | Download Scientific Diagram]
[bookmark: _Toc224129588][bookmark: _Toc224131388]Figure 5 - SFC against Engine Speed (https://www.researchgate.net/publication/349656199/figure/fig3/AS:1018855883276288@1619925580185/Engine-speed-vs-SFC.png)

This comparison shows the clear trend between SFC and engine speed and that the experiment was a success. This graph follows very similar patterns of SFC starting high, then declining and finally climbing again with RPM.

4.3.2 [bookmark: _Toc224132081]Torque against Engine speed

[bookmark: _Toc224129589][bookmark: _Toc224131389]Figure 6 - Graph Showing Torque against Engine Speed
At around 1000 RPM the torque starts at 83.4 N/m and then increases quickly as the engine speed rises. This happens because more air can enter the engine which helps the air fuel mixture burn more effectively. At very low engine speeds the airflow through the intake system is limited, so the engine cannot produce as much torque.
The torque reaches a maximum value of about 103.458 Nm and stays consistent until around 4000 RPM. After this point the torque begins to decrease and eventually falls below the initial value measured at 1000 RPM. This reduction at higher speeds is likely due to increased friction within the engine and a drop in volumetric efficiency as the engine speed continues to increase (x-engineer, n.d.).




[bookmark: _Toc224132082]4.3.3 Brake Power against Engine Speed

[bookmark: _Toc224129590][bookmark: _Toc224131390]Figure 7 - Graph Showing Brake Power against Engine Speed
This graph shows brake power and engine speed. From the results, a pattern can be seen where brake power increases linearly with increasing RPM. The power output continues to rise until around 4500 RPM, where a peak brake power of 44 KW is reached.
After that, the brake power begins to drop despite the continued increase in engine speed. This reduction in power may be caused by airflow or intake restrictions, which limit the engine’s efficiency at higher speeds. The graph shows that the engine achieves its optimal brake power at approximately 4500 RPM. At this operating speed, the engine is producing maximum power while the torque observed in the previous graph begins to decline. This measurement is crucial as it provides an accurate reading of forces without any mechanical influence (DriveSmart, 2025). This is an important factor for high speed and high accelerating vehicles as the drivers should keep the RPM within this range when accelerating for maximum brake power.




4.3.4 [bookmark: _Toc224132083]Thermal efficiency against Engine Speed


[bookmark: _Toc224129591][bookmark: _Toc224131391]Figure 8 - Graph Showing Thermal Efficiency against Engine Speed
The thermal efficiency graph shows efficiency climbs quickly from ignition and reaches its peak just over 30% at around 1750 rpm, where the engine is working in its most efficient zone. This is backed up by an article by the AAA stating between 30 and 35% is the most efficient range for a modern day petrol engine (AAA, n.d.).
At this speed the internal friction is still low, so the engine can turn more of the fuel’s energy into work done and not waste the energy in heat. Energy is dissipated when two surfaces rub against each other (BBC, n.d.). This is why it is crucial to always check your oil level in a high power car as the energy can be wasted in heat. As the RPM rises beyond this point, efficiency gradually drops off. Higher speeds lead to an increase in friction causing heat energy to be turned into heat. That is where the efficiency of 25% can be seen so between this range nearly 75% of all energy produced is being wasted.



5. [bookmark: _Toc224132084]Conclusions
There are many conclusions that can be drawn from this experiment. One of those is that an engines optimal speed is around 1500rpm to 2000rpm. This is when the SFC is at its lowest, thermal efficiency is at its highest and the torque is between 80N/m and 100N/m. Torque is at its highest between 2000rpm and 2500rpm. This conclusion has been backed up by a report written by the engineer fix which states that the most efficient rpm of a car is between 1500rpm and 2500rpm while cruising on a highspeed road, the most optimal engine speed is between 1800rpm and 2000rpm (Cope, 2025). In conclusion this experiment has proven that the most optimal range for a road used car is between 1500rpm and 2000rpm. This has been backed up before and proven with provided sources. For a race car or a vehicle aiming for best performance, the optimal range is between 4000 and 4500rpm when trying to achieve greater power. This was proven with the brake power graph where peak torque and high power is shown. This engine speed is too inefficient for a road car and even in a racing environment, the fuel will burn alot quicker


6. [bookmark: _Toc224132085]Evaluation
There are several ways this test could be improved. One of them would be to do the experiment practically. This wasn’t possible at the time due to the dynamometer being broken but in future it could be beneficial to complete this as it could develop necessary practical skills and give the opportunity to use the dynamometer. Another way this experiment could be improved is to repeat the test multiple times to ensure the dependent variable remains consistent and the test is fair and accurate. 
There are many transferable skills that could be gained and used in industry within this experiment, for example reading and interpreting live data and using it for calculations to improve an engine. I believe on the tasks set, when taking into account that the practical couldn’t be completed, I preformed well when interpreting the data provided.
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SFC against Engine Speed
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Torque Against Engine Speed
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Brake Power against Engine Speed
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Thermal Efficiency against Engine Speed
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Thermal Efficiency (%)



	
	
	



image1.jpeg
Prifysgol Cymru
Y Drindod Dewi Sant

University of Wales
Trinity Saint David





image2.png




image3.png
Capicomnen

OYNAMOMETER ENGINE

® €




image4.png
Automatic Contial Conddions

Throttle

( :
Idle l [ Crank { ngwe | Encodes F1ee





image5.png
SFC (kg/HPh)

1
08
06
04
02 ‘\’__.__,_do—//
0
2000 4000 6000 8000 10000

Engine speed (rpm)

—e—mfg —e—3,5bar —e—4bar —e—4,5bar




