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[bookmark: _Toc161659011]Introduction
This technical report evaluates the performance, fuel efficiency, emissions, and other parameters of a Honda CRX engine tested on a W230 Eddy-Current dynamometer. Notably, this engine does not have a catalytic converter and uses leaded petrol. The study shows the 1.6L SOHC PGM-FI engine's design significance, underlines environmental implications, and highlights the move towards a sustainable future amidst the rise of electric vehicles. The study aims to understand the engine's current operation and systems by analysing horsepower, Torque, SFC, and emissions. Furthermore, it explores ways to enhance efficiency and reduce environmental impact, contributing to improving automotive engine technologies and adapting older engines to modern environmental standards, thereby helping in ICE optimisation and sustainability efforts.
[bookmark: _Toc161659012]Aim 1: Conduct the engine dynamometer test.
[bookmark: _Toc161659013]Objective 1.1: Run a set programme on the W230 eddy-current dynamometer. To collect data on an RPM range from idle (1000 RPM) to 5500 RPM, factors such as load (measured in Newtons), fuel flow rate (measured in litres per minute), and lambda (the air-fuel ratio) need to be systematically recorded at various intervals within this range to analyse engine performance and efficiency under certain atmospheric conditions.

[bookmark: _Toc161659014]Objective 1.2: Collect the data from the W230 eddy-current dynamometer and enter the data into a data spreadsheet for further calculations on the Honda engine.

[bookmark: _Toc161659015]Aim 2: Analyse test data and conduct further calculations.
[bookmark: _Toc161659016]Objective 2.1: Using the collected data from the engine dynamometer, calculate the corrected Power, Torque, BMEP, SFC, and Overall Thermal Efficiency of the Honda engine and input it into a spreadsheet to use in the report.

[bookmark: _Toc161659017]Objective 2.2: Create Graphs comparing the different data sets and looking for trends and patterns in the performance of the Honda engine used on the engine dynamometer. 



[bookmark: _Toc161659018]Aim 3: Suggest ways to improve the dynamometer test.
[bookmark: _Toc161659019]Objective 3.1: Review the current dynamometer testing procedures and equipment, identifying any limitations or inefficiencies in the setup, processes, measurement accuracy, or data collection processes. This process includes assessing the dynamometer's calibration accuracy and evaluating the control systems' responsiveness.

[bookmark: _Toc161659020]Objective 3.2: Review the results and recommend enhancing the dynamometer test setup. Upgrading to more advanced sensors for improved data accuracy or incorporating more sophisticated data analysis tools can provide deeper insights into engine performance.

[bookmark: _Toc161659021]Test Equipment and Methods
Comparing the Honda CRX engine to modern engines equipped with advanced technologies decided our test methods and equipment choice. Aimed at accuracy, we selected the Schenck W230 Eddy-Current Engine Dynamometer and associated sensors to measure performance accurately, recreating the analytical depth in current engine technology evaluations. This approach ensures that our analysis connects historical designs with today's performance and environmental standards.
[bookmark: _Toc161659022]Test Equipment Used
· Honda 1.6 CRX water-cooled inline 4-cycle SOHC PGM-FI Engine: The university uses this production-tested engine for educational tests. They have modified the engine with a custom air filter and exhaust system, enabling its use on an engine dynamometer.

· Schenck W230 Eddy-Current Engine Dynamometer: This dynamometer can apply load to the engine to create conditions as if it were driving on the road. It can handle RPMs up to 10,000pm, power up to 230Kw, and a rated torque of 750Nm to provide a comprehensive testing range.

· Sensors on the engine and dynamometer: A comprehensive array is attached to the engine to monitor critical parameters such as coolant temperature, fuel flow, throttle position, dyno torque, and more, ensuring accurate and detailed data collection.

· Computer-Controlled Throttle Actuation: This system allows precise control over the engine's throttle system, accurately recording specific testing conditions and scenarios. The settings can be adjusted automatically in a set program or manually using the controls.

· Data Acquisition/Logger System: This system actively collects data from all sensors in real-time, feeding it into computers that immediately analyse, control, and monitor the system. It can also review the data after the test. It facilitates a deep dive into engine performance metrics while in motion.

· Fuel Supply Rig: This setup supports fuel-injected and carburetted engines and allows for testing various engine types under standardised conditions. For our test, it was a 1.6 Honda CRX engine.

· Cooling System: Given the heat generated during testing, especially under high load or RPM conditions, an adequate Coolant cooling system is crucial to prevent overheating and ensure the engine operates within safe temperatures. The system has an intake and outtake from the dynamometer to the coolant tank. A water-cooled dynamometer, like the eddy current, runs at a moderate temperature and heat losses to the cell are unlikely to exceed 5% of the power input to the brake. (Martyr & Rogers, 2021)



[bookmark: _Toc161659023]Test Methods Used
· Manual Operation: This method controls the engine and dynamometer settings to adjust RPM and Torque manually. It helps teach how the dynamometer works, allowing students to understand the direct impact of these adjustments on engine performance.

· Automated Programme: The dynamometer software and a test manager can be programmed to create specific engine behaviours and test sequences in advance. This approach is efficient for conducting complex tests that require consistency and precision.

· P-Curve Tests: These two tests analyse the engine's performance under various operating conditions. Those two tests are: 
 
· Step Test: These focus on specific RPM ranges, allowing for detailed analysis at predetermined points. This method diagnoses issues and collects precise data, which was how the data for this technical report was collected.

· Sweep Test: Unlike the step test, the sweep test involves a continuous increase or decrease in RPM without stopping, providing a broad overview of the engine's performance across its operating range. This method is less likely to cause overheating and efficiently gathers a vast dataset. However, this test is less accurate and precise than the step test on how to correct the data it provides.
[bookmark: _Toc161659024]Spreadsheet Data Result Table

	Load (Newtons)
	Dyno Speed (rpm)
	Torque (Nm)
	Distance (0.815776m)
	Power (kW)
	Power (bhp)
	Lambda
	Fuel Flow Rate (l/min)
	BMEP (kPa)
	SFC (kg/kWh)
	Overall Thermal Efficiency (%)
	Corrected Power (kW)
	Corrected Power (bhp)

	102.275
	1000.0
	83.4334904
	
	8.737589058310991
	11.71728167897621
	1.2658
	0.0704
	329.7031956025089
	0.3625714117313256
	22.566087443985
	8.577008448
	11.50193987

	102.756
	1050.0
	83.825878656
	
	9.217616097184989
	12.36100753864701
	1.26783
	0.0724
	331.2537919074202
	0.3534536441580569
	23.1482071752511
	9.048213484
	12.13383525

	103.689
	1100.0
	84.586997664
	
	9.744229372319035
	13.06720647286727
	1.27344
	0.0737
	334.2614974219363
	0.3403552885794502
	24.0390511220403
	9.565148588
	12.82705556

	104.209
	1150.0
	85.011201184
	
	10.23823740800938
	13.72968112888874
	1.28476
	0.0728
	335.9378177515703
	0.3199769520325035
	25.57002349652692
	10.05007768
	13.47735517

	105.811
	1200.0
	86.318074336
	
	10.84761322922252
	14.54686629265198
	1.29181
	0.0744
	341.1021738440192
	0.3086393227019545
	26.50931874199052
	10.64825431
	14.27952199

	107.51
	1250.0
	87.70407776
	
	11.48103397285523
	15.39629617827832
	1.29729
	0.07895
	346.5792281518037
	0.3094451256219446
	26.44028780667909
	11.27003396
	15.11334093

	109.488
	1300.0
	89.31768268799999
	
	12.15995596246649
	16.30674414478682
	1.29895
	0.079
	352.9556927902956
	0.2923530324429657
	27.9860896719597
	11.93647862
	16.00705656

	111.797
	1350.0
	91.20130947199999
	
	12.89395188790214
	17.29104736071453
	1.29469
	0.0796
	360.3991997924584
	0.2778046661831305
	29.45169458177739
	12.65698507
	16.97327012

	114.268
	1400.0
	93.21709196799999
	
	13.66705017962467
	18.32778763188028
	1.2855
	0.0835
	368.3649450511608
	0.2749313092888044
	29.7594995745774
	13.41587526
	17.99095704

	115.783
	1450.0
	94.45299260799999
	
	14.34283253200402
	19.23402528206803
	1.27818
	0.0847
	373.2488398576903
	0.2657424878590175
	30.78852105184935
	14.07923799
	18.88053973

	116.985
	1500.0
	95.43355536
	
	14.99144741119303
	20.10383080735808
	1.2795
	0.08865
	377.1237187734978
	0.266101723908361
	30.74695669628884
	14.71593253
	19.73435985

	117.788
	1550.0
	96.088623488
	
	15.59749564410188
	20.9165536086535
	1.27766
	0.0932
	379.7123442056055
	0.2688893201637753
	30.42820063227054
	15.31084273
	20.53214632

	118.471
	1600.0
	96.645798496
	
	16.19400108847185
	21.71647933966252
	1.28235
	0.0959
	381.9141264847208
	0.2664875700837212
	30.70243831353086
	15.89638551
	21.3173709

	118.772
	1650.0
	96.891347072
	
	16.74249357707775
	22.4520187367328
	1.29028
	0.09875
	382.8844580601435
	0.2654174528747597
	30.82622522822139
	16.43479773
	22.03939246

	118.656
	1700.0
	96.79671705599999
	
	17.23299461662198
	23.10979044078241
	1.29942
	0.10005
	382.5105096789175
	0.2612575527446276
	31.31705895528959
	16.91628428
	22.68507554

	118.861
	1750.0
	96.96395113599999
	
	17.77049623910858
	23.83059086656939
	1.31053
	0.10305
	383.1713667319463
	0.2609521950093059
	31.35370515479437
	17.44390762
	23.392629

	119.584
	1800.0
	97.55375718399999
	
	18.38940630563003
	24.66056164397598
	1.3149
	0.1093
	385.5020967287256
	0.2674637733407506
	30.59037894972973
	18.05144327
	24.20734646

	119.934
	1850.0
	97.83927878399999
	
	18.95554056534852
	25.41975900894368
	1.31849
	0.11415
	386.6303892582869
	0.2709893702208727
	30.19239527790152
	18.60717304
	24.95259119

	120.176
	1900.0
	98.036696576
	
	19.5071342466488
	26.15945716744098
	1.31892
	0.11745
	387.410522950155
	0.2709393359974426
	30.19797089151871
	19.14862946
	25.67869507

	120.948
	1950.0
	98.66647564799999
	
	20.14908967761394
	27.02033223947385
	1.31484
	0.12055
	389.8992139010729
	0.2692305253883013
	30.38963791352353
	19.77878694
	26.52374887

	122.157
	2000.0
	99.65274883199999
	
	20.87230831769437
	27.9901829001945
	1.31653
	0.12555
	393.7966586674717
	0.2706816090489838
	30.22672360550939
	20.48871417
	27.47577548

	122.845
	2050.0
	100.21400272
	
	21.51460974949732
	28.8515219662709
	1.32098
	0.12785
	396.014559411295
	0.267411311057335
	30.59638034557161
	21.1192113
	28.32128474

	123.796
	2100.0
	100.989805696
	
	22.20997318632708
	29.78401824232834
	1.32287
	0.1309
	399.08029139876
	0.2652186902965877
	30.84932729540535
	21.80179525
	29.23664347

	124.794
	2150.0
	101.803950144
	
	22.92209416990617
	30.73898672372757
	1.32164
	0.13435
	402.2975369544804
	0.2637520793338904
	31.02086702967983
	22.50082878
	30.17406141

	125.137
	2200.0
	102.083761312
	
	23.51963334517426
	31.54029870854559
	1.31652
	0.1377
	403.4032636334504
	0.263460739759848
	31.05517045642604
	23.0873863
	30.96064677

	126.028
	2250.0
	102.810617728
	
	24.22544088136729
	32.48680073073117
	1.30465
	0.14105
	406.2755740444193
	0.2620076155097723
	31.22740598932331
	23.78022241
	31.88975385

	126.66
	2300.0
	103.32618816
	
	24.88796841152815
	33.37526339922748
	1.29646
	0.14495
	408.3129479835128
	0.2620844695776233
	31.21824881498717
	24.43057391
	32.76188823

	126.822
	2350.0
	103.458343872
	
	25.46153528183646
	34.14442804364833
	1.28229
	0.14985
	408.8351862400526
	0.2648406675150671
	30.89336036865528
	24.99359969
	33.51691706

	126.69
	2400.0
	103.35066144
	
	25.97620512064343
	34.83461059088526
	1.27304
	0.1537
	408.4096587717608
	0.266262911301983
	30.72834343247581
	25.49881086
	34.19441534

	126.552
	2450.0
	103.238084352
	
	26.48849139812333
	35.52159673471135
	1.26984
	0.15565
	407.9647891458196
	0.264426157561251
	30.94178827570402
	26.00168227
	34.86877596

	126.438
	2500.0
	103.145085888
	
	27.00472464812333
	36.21387584762635
	1.27446
	0.1596
	407.5972881504767
	0.2659534616102485
	30.7640973434989
	26.50842811
	35.54833227

	126.239
	2550.0
	102.982746464
	
	27.50146651759383
	36.88001662942368
	1.27876
	0.1626
	406.9557732550977
	0.2660585389262428
	30.75194735278299
	26.99604079
	36.20223062

	126.161
	2600.0
	102.919115936
	
	28.02338528753351
	37.57992013828819
	1.27634
	0.16805
	406.7043252056526
	0.2698549772772865
	30.31931544998351
	27.50836767
	36.88927121

	125.847
	2650.0
	102.662962272
	
	28.49120832154826
	38.20728018336265
	1.28027
	0.17145
	405.6920856219891
	0.2707940608529705
	30.21417144839287
	27.96759299
	37.50510155

	124.911
	2700.0
	101.899395936
	
	28.81287376709116
	38.63863997914459
	1.28371
	0.17465
	402.6747090286481
	0.2727686958104298
	29.99544415281592
	28.28334682
	37.92853375

	123.927
	2750.0
	101.096672352
	
	29.11526568448392
	39.04415358820663
	1.2812
	0.1784
	399.5025951741101
	0.275731641503731
	29.67312034700766
	28.58018134
	38.32659478

	123.689
	2800.0
	100.902517664
	
	29.58770206300268
	39.67770022052786
	1.27448
	0.18005
	398.7353562540085
	0.2738384340476135
	29.87826822145636
	29.04393522
	38.948498

	123.389
	2850.0
	100.657784864
	
	30.04300926424263
	40.28827628353466
	1.26036
	0.1831
	397.7682483715274
	0.2742568138740583
	29.83268880814521
	29.49087472
	39.54785281

	122.519
	2900.0
	99.94805974399999
	
	30.35453389510723
	40.7060370440167
	1.2531
	0.1879
	394.9636355123321
	0.2785580575613095
	29.3720391843894
	29.79667411
	39.95793591

	121.837
	2950.0
	99.391700512
	
	30.70600667208445
	41.17736906739869
	1.23943
	0.19255
	392.7650769261586
	0.2821842023462245
	28.9946003843955
	30.14168747
	40.42060573

	121.709
	3000.0
	99.287281184
	
	31.1936414577748
	41.83129706770517
	1.22735
	0.199
	392.3524442296332
	0.2870777370484916
	28.50035765899936
	30.62036044
	41.06251575

	121.123
	3050.0
	98.809236448
	
	31.5608423222185
	42.32372077094146
	1.2193
	0.20605
	390.4633601658536
	0.293789687402368
	27.84923546554764
	30.98081283
	41.54588962

	121.124
	3100.0
	98.81005222399999
	
	32.07849802010724
	43.01790741492422
	1.20692
	0.21005
	390.4665838587952
	0.2946599929359286
	27.76698017364458
	31.48895498
	42.22731841

	120.851
	3150.0
	98.58734537599999
	
	32.52242563823726
	43.61322322938893
	1.19274
	0.21605
	389.5865156857374
	0.2989398794587252
	27.36944363740486
	31.92472404
	42.81169343

	120.596
	3200.0
	98.379322496
	
	32.96894185522789
	44.21201040669771
	1.18481
	0.21795
	388.7644739856285
	0.2974845247708423
	27.50334051198389
	32.36303412
	43.39947601

	120.84
	3250.0
	98.57837184
	
	33.55182939008044
	44.99367424868568
	1.17378
	0.22305
	389.5510550633798
	0.2991565641117471
	27.34961944128339
	32.93520927
	44.16677433

	121.633
	3300.0
	99.225282208
	
	34.29157918130027
	45.9856935137073
	1.16118
	0.2255
	392.1074435660715
	0.2959181304060091
	27.64892495972607
	33.66136383
	45.14056213

	122.181
	3350.0
	99.67232745599999
	
	34.96798518951072
	46.89276749883767
	1.15104
	0.2285
	393.8740272980701
	0.2940546887180798
	27.82413780744836
	34.32533876
	46.03096578

	122.933
	3400.0
	100.285791008
	
	35.7083287352547
	47.88558300055126
	1.14117
	0.2342
	396.2982443901562
	0.2951412282030126
	27.72170540738662
	35.05207617
	47.00553519

	123.475
	3450.0
	100.7279416
	
	36.39320108495308
	48.80401051894378
	1.12669
	0.23605
	398.0454859645053
	0.2918745722643182
	28.03196632836116
	35.72436184
	47.90708372

	123.428
	3500.0
	100.689600128
	
	36.90658516756032
	49.49246884140175
	1.11975
	0.24195
	397.8939723962499
	0.2950083284749405
	27.73419389247239
	36.22831088
	48.58288946

	124.205
	3550.0
	101.32345808
	
	37.66947429876005
	50.51551842412321
	1.10622
	0.24545
	400.3987818118759
	0.2932148697483568
	27.90383103298953
	36.97717953
	49.5871373

	124.066
	3600.0
	101.210065216
	
	38.15727994906167
	51.16967555729068
	1.09697
	0.25505
	399.950688492993
	0.3007879496473972
	27.20128313454522
	37.45602022
	50.22927224

	123.967
	3650.0
	101.129303392
	
	38.656371206937
	51.83896691592666
	1.09401
	0.25755
	399.6315428917743
	0.2998147430331015
	27.2895792216424
	37.94593911
	50.88626327

	123.815
	3700.0
	101.00530544
	
	39.13786340985255
	52.48465758988047
	1.09659
	0.26445
	399.1415415646505
	0.3040597764722189
	26.90858447883432
	38.41858239
	51.52008735

	123.767
	3750.0
	100.966148192
	
	39.65137564091823
	53.17328776198417
	1.09808
	0.2651
	398.9868043034535
	0.3008596752867599
	27.19479828601093
	38.92265722
	52.19606178

	123.509
	3800.0
	100.755677984
	
	40.09630281702413
	53.76994400368571
	1.09907
	0.2693
	398.1550915245198
	0.3022348483176038
	27.07106155151344
	39.35940746
	52.7817526

	122.672
	3850.0
	100.072873472
	
	40.3485844155496
	54.10825867294033
	1.10533
	0.27375
	395.4568605323975
	0.3053081087834294
	26.79856167076769
	39.6070526
	53.11384967

	122.157
	3900.0
	99.65274883199999
	
	40.70100121950401
	54.58085665537927
	1.11704
	0.2759
	393.7966586674717
	0.3050416360286111
	26.82197187354048
	39.95299264
	53.57776218

	121.184
	3950.0
	98.858998784
	
	40.89446267560322
	54.84029233723744
	1.12259
	0.28285
	390.6600054352915
	0.311246295151676
	26.2872789468258
	40.14289863
	53.83242992

	120.004
	4000.0
	97.896383104
	
	41.00887361930295
	54.99371970095765
	1.12461
	0.28455
	386.8560477641992
	0.3122433968528406
	26.20333452775703
	40.25520691
	53.98303758

	118.734
	4050.0
	96.860347584
	
	41.0820634755362
	55.09186876196356
	1.1222
	0.2871
	382.7619577283625
	0.3144803086070246
	26.01694909948146
	40.32705168
	54.07938284

	117.442
	4100.0
	95.80636499199998
	
	41.13669743498659
	55.16513399426572
	1.12394
	0.28895
	378.5969464478107
	0.3160863854117082
	25.88475353394679
	40.38068157
	54.15130159

	116.5
	4150.0
	95.037904
	
	41.30438396447722
	55.39000498404324
	1.12233
	0.29305
	375.5602276968201
	0.3192699838191839
	25.6266438953807
	40.54528633
	54.37203987

	115.931
	4200.0
	94.57372745599999
	
	41.59786102077747
	55.78356358608301
	1.12179
	0.2949
	373.7259464130476
	0.3190188070817294
	25.64682081493109
	40.83336982
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Suggest reasons why the SFC varies as it does with engine speed?
Specific Fuel Consumption (SFC) varies with engine speed due to its relationship with the engine's operational efficiency across different speeds. SFC is generally higher at low RPMs because it works from its optimal efficiency range, leading to higher fuel consumption per unit of Power produced. Frictional losses and other inefficiencies significantly impact performance relative to power output at these speeds, increasing SFC. Conversely, engines have an optimal speed range, often at medium speeds, where they operate most efficiently. In this range, the design's balance of friction, thermal, and combustion efficiency optimises fuel use, resulting in a lower SFC. However, SFC rises again as engine RPM increases beyond this optimal range. Several factors, including increased frictional losses, reduced complete combustion per cycle time, and potentially less efficient turbocharger operation if used, contribute to increased SFC at high speeds. Additionally, mechanical losses increase at high speeds, reducing the engine's overall efficiency.












Suggest reasons why Torque varies as it does with engine speed?
Torque variation with engine speed increases from the combined effects of air-fuel mixture optimisation, combustion efficiency, mechanical limitations, and airflow constraints, alongside the benefits of variable valve timing. At low speeds, engines need help drawing enough air and fuel for effective combustion, leading to suboptimal Torque. As speeds increase, improved air-fuel mixing and combustion efficiency enhance Torque up to a point. However, higher speeds increase mechanical and frictional loss due to faster-moving engine components and greater resistance. The engine's capacity for air intake and exhaust outputting gases also becomes a limiting factor, restricting torque output. Variable valve timing helps optimise engine breathing across different speeds, mitigating some efficiency losses.












Suggest reasons why Brake Power varies as it does with engine speed?
Brake power, the useful power output of an engine, varies with engine speed due to a complex number of factors. At low engine RPM, inefficiencies are more prominent owing to higher relative frictional losses and suboptimal combustion, as the air-fuel mixture may need to ignite more effectively. As engine speed increases, these inefficiencies can decrease, improving efficiency until the engine operates at its optimal performance level. However, beyond this point, further speed increases can lead to a decreased return of power output. This reduction is often due to engine design limitations restricting airflow, making it challenging to intake sufficient air and fuel for combustion at higher speeds.
Additionally, the precision of fuel delivery and the quality of the air-fuel mixture varies with speed, with certain speeds optimising combustion better than others. Mechanical limitations also play a critical role in components having physical thresholds beyond which they cannot operate without incurring excessive wear or risk of failure. These factors, ranging from engine efficiency and airflow limitations to fuel delivery, mixture quality, and mechanical constraints, explain the variable nature of brake power across different engine RPMs and why it does not increase linearly or indefinitely with speed.


[bookmark: _Toc161659026]Conclusion
To conclude, this report on the engine performance characteristics of a Honda CRX engine shows insightful efficiency and power output trends across changing engine RPMs. The Specific Fuel Consumption shows an optimal efficiency range at mid-RPM levels, indicating the engine's best balance between fuel consumption and power production. This efficiency decreases at higher RPMs, likely due to increased frictional losses and combustion inefficiencies. The torque output increases with engine RPM, reaching a peak before plateauing and eventually declining, highlighting mechanical and airflow limitations beyond the engine's optimal operating range. Brake power follows a similar pattern, increasing up to a certain point before dropping off, pointing to the engine's design constraints at higher speeds.
Suggestions for improving the engine's performance include optimising operations around the mid-RPM efficiency peak and addressing the high-RPM torque and brake power declines. Improving the air-fuel mix and combustion efficiency, reducing frictional losses, and redesigning intake and exhaust systems could enhance performance. Also, exploring variable valve timing could offer benefits across a broader RPM range. These improvements aim to improve the engine's overall efficiency and performance, contributing to the broader goals of reducing environmental impact and advancing automotive engine technologies. 
[bookmark: _Toc161659027]Evaluation
Evaluation of the Honda CRX engine's performance uncovered a methodical and practical approach, effectively capturing critical data despite challenges, notably inaccurate calculations. Improving mathematical and computational abilities, especially for graphical data representation, is essential to maintain the analysis' theoretical and practical integrity. Moreover, integrating advanced and improved dynamometer technology and following real-world testing through industry collaborations are suggested to enhance data accuracy and better understand the engine's performance under various operational conditions. Additionally, including insights from Heywood's discussions on pollutant formation like NOx, CO, HC, and particulates, alongside strategies for their control, is crucial for evaluating the environmental impact of the Honda CRX engine (Heywood, 1988). This thorough approach not only aims at reducing emissions and improving sustainability but also highlights the importance of environmental stewardship in engineering evaluations. Suggestions include measures to minimise the environmental footprint of the Honda CRX engine and others, leading to more insightful conclusions and actionable recommendations. Enhancing data accuracy and gaining deeper insights into engine performance can also be achieved through meticulous system integration and project organisation. (Martyr & Plint, 2012)
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