


D14 Honda civic Engine Dynamometer Results
[image: The engine of a car

Description automatically generated with low confidence]










[image: A picture containing grass, car, outdoor, parked

Description automatically generated]











[image: ]


















Contents

2………. Table of contents
3………. Introduction
4……… Methodology
5-9……  Results
10……. Conclusion and Evaluation
11…….. Reference List

































Introduction
This report is going to evaluate and scrutinise the results from an engine dyno test of a Honda civic d16 engine. The engine in question is a 1.6 litre that was designed and built in 1999 through to 2005 by Honda engineers. 

Engine dyno testing is a crucial process in the development of modern engines. According to power test dyno, engine dyno testing is "is a device that measures force, torque or power. For chassis or engine applications, a dynamometer is designed to create a load to duplicate various speed (RPM) and torque (Nm) requirements. From this data, power (HP or kW) can be calculated. From these values the thermal efficiency, brake mean effective pressure, fuel flow can be calculated. Engine dyno testing is often used in the development of high-performance engines for racing, as well as in the design and testing of new engine technologies.


































Methodology
To test the engine the following components are needed:
[image: A picture containing indoor, yellow

Description automatically generated]
· Engine dynameter- applies resistive load to measure the load produced in nm by the engine across the rev range in rpm. All calculations come from this one torque value.



· [image: A picture containing bicycle, yellow, parked

Description automatically generated]it should come as no surprise that the engine being tested will be required as well as setup with running ecu, fuel, spark and cooling system. The throttle is a drive by wire throttle that is connected to the dyno control room, the turn switch on the left applies the throttle and the switch on the right applies the dyno resistive force.
· Computing system- a computer system to run and record the dyno is required. Without this no results can be taken.
· 95 octane fuel was used in the experiment with a calorific value of 44x10^3.

[image: file:///Users/alexgriffiths/Pictures/Photos%20Library.photoslibrary/originals/7/742A1CB6-6AC0-41C9-9E0D-B9BA731BBFCA.heic]How to:
Using a step test, which targets specific areas of RPM ranges, input a start RPM of 1000 and an end RPM of 5500 with intervals of 50 RPM. The computer will then perform the test for you, starting at 1000 going up in intervals of 50 RPM stopping for 2 seconds at a time at 100% throttle. The throttle will remain at 100% the whole duration of the time but be limited and stopped every 50 RPM by the load applied by the dyno which will measure the torque and lambda of the engine. 

The results will then be saved as an excel file and the data up and coming in the report can be calculated.





















Results
	Load
	Dyno Speed
	Fuel Flow Rate
	Lambda
	Fuel Flow rate
	M'
	ISFC
	torque
	Measured Power
	Measured power
	BMEP
	power
	Corrected Power
	thermal efficiency

	Newtons
	rpm
	l/min
	Lambda
	Kg/s
	Kg/h
	L/h
	N/M
	W
	KW
	Pa
	bhp
	Kw
	%

	102.275
	1000
	0.0704
	1.2658
	0.00088
	3.168
	0.008057
	83.43349
	8738.145192
	8.738145192
	659225.5
	11.79125
	8.79287955
	22.70888314

	102.756
	1050
	0.0724
	1.26783
	0.000905
	3.258
	0.007854
	83.82588
	9218.202784
	9.218202784
	662325.8
	12.43904
	9.275944147
	23.29468646

	103.689
	1100
	0.0737
	1.27344
	0.00092125
	3.3165
	0.007563
	84.587
	9744.849577
	9.744849577
	668339.6
	13.1497
	9.805889772
	24.19116756

	104.209
	1150
	0.0728
	1.28476
	0.00091
	3.276
	0.00711
	85.0112
	10238.88906
	10.23888906
	671691.3
	13.81635
	10.30302384
	25.73182776

	105.811
	1200
	0.0744
	1.29181
	0.00093
	3.348
	0.006858
	86.31807
	10848.30366
	10.84830366
	682017.2
	14.6387
	10.91625572
	26.67706676

	107.51
	1250
	0.07895
	1.29729
	0.000986875
	3.55275
	0.006876
	87.70408
	11481.76472
	11.48176472
	692968.3
	15.49349
	11.55368468
	26.60759901

	109.488
	1300
	0.079
	1.29895
	0.0009875
	3.555
	0.006496
	89.31768
	12160.72992
	12.16072992
	705717.7
	16.40969
	12.23690281
	28.16318253

	111.797
	1350
	0.0796
	1.29469
	0.000995
	3.582
	0.006173
	91.20131
	12894.77257
	12.89477257
	720600.6
	17.4002
	12.97554338
	29.63806163

	114.268
	1400
	0.0835
	1.2855
	0.00104375
	3.7575
	0.006109
	93.21709
	13667.92007
	13.66792007
	736527.8
	18.44349
	13.75353375
	29.94781438

	115.783
	1450
	0.0847
	1.27818
	0.00105875
	3.8115
	0.005905
	94.45299
	14343.74543
	14.34374543
	746292.9
	19.35545
	14.43359238
	30.98334739

	116.985
	1500
	0.08865
	1.2795
	0.001108125
	3.98925
	0.005913
	95.43356
	14992.40159
	14.99240159
	754040.5
	20.23074
	15.08631162
	30.94152002

	117.788
	1550
	0.0932
	1.27766
	0.001165
	4.194
	0.005975
	96.08862
	15598.4884
	15.5984884
	759216.3
	21.0486
	15.69619486
	30.6207469

	118.471
	1600
	0.0959
	1.28235
	0.00119875
	4.3155
	0.005922
	96.6458
	16195.03181
	16.19503181
	763618.7
	21.85357
	16.29647493
	30.89671993

	118.772
	1650
	0.09875
	1.29028
	0.001234375
	4.44375
	0.005898
	96.89135
	16743.55921
	16.74355921
	765558.8
	22.59376
	16.84843821
	31.02129015

	118.656
	1700
	0.10005
	1.29942
	0.001250625
	4.50225
	0.005805
	96.79672
	17234.09147
	17.23409147
	764811.1
	23.25568
	17.34204309
	31.51522982

	118.861
	1750
	0.10305
	1.31053
	0.001288125
	4.63725
	0.005799
	96.96395
	17771.6273
	17.7716273
	766132.5
	23.98103
	17.88294596
	31.55210791

	119.584
	1800
	0.1093
	1.3149
	0.00136625
	4.9185
	0.005943
	97.55376
	18390.57676
	18.39057676
	770792.7
	24.81624
	18.50577242
	30.78395147

	119.934
	1850
	0.11415
	1.31849
	0.001426875
	5.13675
	0.006022
	97.83928
	18956.74706
	18.95674706
	773048.6
	25.58023
	19.07548912
	30.3834494

	120.176
	1900
	0.11745
	1.31892
	0.001468125
	5.28525
	0.00602
	98.0367
	19508.37585
	19.50837585
	774608.5
	26.3246
	19.63057322
	30.38906029

	120.948
	1950
	0.12055
	1.31484
	0.001506875
	5.42475
	0.005983
	98.66648
	20150.37214
	20.15037214
	779584.5
	27.19091
	20.27659088
	30.58194016

	122.157
	2000
	0.12555
	1.31653
	0.001569375
	5.64975
	0.006015
	99.65275
	20873.63681
	20.87363681
	787377.2
	28.16688
	21.00438596
	30.41799495

	122.845
	2050
	0.12785
	1.32098
	0.001598125
	5.75325
	0.005942
	100.214
	21515.97912
	21.51597912
	791811.8
	29.03366
	21.65075181
	30.78999084

	123.796
	2100
	0.1309
	1.32287
	0.00163625
	5.8905
	0.005893
	100.9898
	22211.38682
	22.21138682
	797941.6
	29.97204
	22.35051543
	31.04453841

	124.794
	2150
	0.13435
	1.32164
	0.001679375
	6.04575
	0.005861
	101.804
	22923.55313
	22.92355313
	804374.3
	30.93304
	23.06714263
	31.21716363

	125.137
	2200
	0.1377
	1.31652
	0.00172125
	6.1965
	0.005854
	102.0838
	23521.13033
	23.52113033
	806585.2
	31.73941
	23.66846297
	31.25168412

	126.028
	2250
	0.14105
	1.30465
	0.001763125
	6.34725
	0.005822
	102.8106
	24226.98279
	24.22698279
	812328.2
	32.69189
	24.37873678
	31.42500954

	126.66
	2300
	0.14495
	1.29646
	0.001811875
	6.52275
	0.005824
	103.3262
	24889.55249
	24.88955249
	816401.9
	33.58596
	25.04545671
	31.41579442

	126.822
	2350
	0.14985
	1.28229
	0.001873125
	6.74325
	0.005885
	103.4583
	25463.15587
	25.46315587
	817446
	34.35998
	25.62265305
	31.08885012

	126.69
	2400
	0.1537
	1.27304
	0.00192125
	6.9165
	0.005917
	103.3507
	25977.85847
	25.97785847
	816595.2
	35.05452
	26.14057966
	30.92278897

	126.552
	2450
	0.15565
	1.26984
	0.001945625
	7.00425
	0.005876
	103.2381
	26490.17735
	26.49017735
	815705.7
	35.74584
	26.65610763
	31.13758447

	126.438
	2500
	0.1596
	1.27446
	0.001995
	7.182
	0.00591
	103.1451
	27006.44346
	27.00644346
	814970.9
	36.44249
	27.17560754
	30.95876913

	126.239
	2550
	0.1626
	1.27876
	0.0020325
	7.317
	0.005912
	102.9827
	27503.21694
	27.50321694
	813688.2
	37.11284
	27.67549274
	30.94654226

	126.161
	2600
	0.16805
	1.27634
	0.002100625
	7.56225
	0.005996
	102.9191
	28025.16893
	28.02516893
	813185.5
	37.81716
	28.20071415
	30.51117271

	125.847
	2650
	0.17145
	1.28027
	0.002143125
	7.71525
	0.006017
	102.663
	28493.02174
	28.49302174
	811161.6
	38.44848
	28.67149752
	30.40536336

	124.911
	2700
	0.17465
	1.28371
	0.002183125
	7.85925
	0.006061
	101.8994
	28814.70766
	28.81470766
	805128.5
	38.88256
	28.99519843
	30.18525199

	123.927
	2750
	0.1784
	1.2812
	0.00223
	8.028
	0.006127
	101.0967
	29117.11883
	29.11711883
	798786
	39.29063
	29.29950385
	29.86088855

	123.689
	2800
	0.18005
	1.27448
	0.002250625
	8.10225
	0.006085
	100.9025
	29589.58527
	29.58958527
	797251.9
	39.92818
	29.77492975
	30.06733458

	123.389
	2850
	0.1831
	1.26036
	0.00228875
	8.2395
	0.006094
	100.6578
	30044.92145
	30.04492145
	795318.2
	40.54261
	30.23311809
	30.02146674

	122.519
	2900
	0.1879
	1.2531
	0.00234875
	8.4555
	0.00619
	99.94806
	30356.46591
	30.35646591
	789710.6
	40.96301
	30.54661401
	29.55790218

	121.837
	2950
	0.19255
	1.23943
	0.002406875
	8.66475
	0.00627
	99.3917
	30707.96106
	30.70796106
	785314.6
	41.43732
	30.90031087
	29.17807499

	121.709
	3000
	0.199
	1.22735
	0.0024875
	8.955
	0.006379
	99.28728
	31195.62688
	31.19562688
	784489.6
	42.09537
	31.39103135
	28.68070475

	121.123
	3050
	0.20605
	1.2193
	0.002575625
	9.27225
	0.006528
	98.80924
	31562.85112
	31.56285112
	780712.5
	42.59091
	31.76055582
	28.02546233

	121.124
	3100
	0.21005
	1.20692
	0.002625625
	9.45225
	0.006548
	98.81005
	32080.53977
	32.08053977
	780718.9
	43.28947
	32.28148719
	27.94268654

	120.851
	3150
	0.21605
	1.19274
	0.002700625
	9.72225
	0.006643
	98.58735
	32524.49564
	32.52449564
	778959.3
	43.88855
	32.72822393
	27.54263443

	120.596
	3200
	0.21795
	1.18481
	0.002724375
	9.80775
	0.00661
	98.37932
	32971.04028
	32.97104028
	777315.6
	44.49112
	33.17756565
	27.67737859

	120.84
	3250
	0.22305
	1.17378
	0.002788125
	10.03725
	0.006648
	98.57837
	33553.96491
	33.55396491
	778888.4
	45.27771
	33.76414163
	27.52268479

	121.633
	3300
	0.2255
	1.16118
	0.00281875
	10.1475
	0.006576
	99.22528
	34293.76179
	34.29376179
	783999.7
	46.276
	34.50857248
	27.82388428

	122.181
	3350
	0.2285
	1.15104
	0.00285625
	10.2825
	0.006534
	99.67233
	34970.21085
	34.97021085
	787531.9
	47.1888
	35.18925871
	28.00020586

	122.933
	3400
	0.2342
	1.14117
	0.0029275
	10.539
	0.006558
	100.2858
	35710.60151
	35.71060151
	792379
	48.18788
	35.93428707
	27.89712528

	123.475
	3450
	0.23605
	1.12669
	0.002950625
	10.62225
	0.006486
	100.7279
	36395.51745
	36.39551745
	795872.6
	49.1121
	36.62349321
	28.20934949

	123.428
	3500
	0.24195
	1.11975
	0.003024375
	10.88775
	0.006555
	100.6896
	36908.93421
	36.90893421
	795569.6
	49.80491
	37.14012593
	27.90969279

	124.205
	3550
	0.24545
	1.10622
	0.003068125
	11.04525
	0.006515
	101.3235
	37671.8719
	37.6718719
	800577.9
	50.83442
	37.90784254
	28.08040337

	124.066
	3600
	0.25505
	1.09697
	0.003188125
	11.47725
	0.006684
	101.2101
	38159.7086
	38.1597086
	799681.9
	51.4927
	38.39873497
	27.37340983

	123.967
	3650
	0.25755
	1.09401
	0.003219375
	11.58975
	0.006662
	101.1293
	38658.83162
	38.65883162
	799043.8
	52.16622
	38.90098442
	27.46226464

	123.815
	3700
	0.26445
	1.09659
	0.003305625
	11.90025
	0.006756
	101.0053
	39140.35447
	39.14035447
	798064.1
	52.81599
	39.38552346
	27.07885901

	123.767
	3750
	0.2651
	1.09808
	0.00331375
	11.9295
	0.006685
	100.9661
	39653.89939
	39.65389939
	797754.7
	53.50896
	39.90228514
	27.36688394

	123.509
	3800
	0.2693
	1.09907
	0.00336625
	12.1185
	0.006716
	100.7557
	40098.85488
	40.09885488
	796091.7
	54.10939
	40.35002776
	27.24236422

	122.672
	3850
	0.27375
	1.10533
	0.003421875
	12.31875
	0.006784
	100.0729
	40351.15254
	40.35115254
	790696.7
	54.44984
	40.60390577
	26.96813999

	122.157
	3900
	0.2759
	1.11704
	0.00344875
	12.4155
	0.006778
	99.65275
	40703.59177
	40.70359177
	787377.2
	54.92542
	40.95855263
	26.99169833

	121.184
	3950
	0.28285
	1.12259
	0.003535625
	12.72825
	0.006916
	98.859
	40897.06554
	40.89706554
	781105.7
	55.18649
	41.15323829
	26.45362192

	120.004
	4000
	0.28455
	1.12461
	0.003556875
	12.80475
	0.006938
	97.89638
	41011.48377
	41.01148377
	773499.8
	55.34089
	41.26837321
	26.36914631

	118.734
	4050
	0.2871
	1.1222
	0.00358875
	12.9195
	0.006988
	96.86035
	41084.67828
	41.08467828
	765313.9
	55.43966
	41.3420262
	26.18158146

	117.442
	4100
	0.28895
	1.12394
	0.003611875
	13.00275
	0.007024
	95.80636
	41139.31572
	41.13931572
	756986.2
	55.51338
	41.39700588
	26.04854938

	116.5
	4150
	0.29305
	1.12233
	0.003663125
	13.18725
	0.007094
	95.0379
	41307.01292
	41.30701292
	750914.4
	55.73968
	41.56575351
	25.78880645

	115.931
	4200
	0.2949
	1.12179
	0.00368625
	13.2705
	0.007089
	94.57373
	41600.50866
	41.60050866
	747246.8
	56.13572
	41.86108766
	25.80911104

	115.034
	4250
	0.29715
	1.12456
	0.003714375
	13.37175
	0.007114
	93.84198
	41770.04277
	41.77004277
	741465.1
	56.36449
	42.03168371
	25.71806936

	114.391
	4300
	0.3022
	1.12278
	0.0037775
	13.599
	0.007191
	93.31743
	42025.22822
	42.02522822
	737320.6
	56.70884
	42.2884676
	25.44279382

	114.016
	4350
	0.30605
	1.11943
	0.003825625
	13.77225
	0.007223
	93.01152
	42374.52335
	42.37452335
	734903.5
	57.18017
	42.63995066
	25.33154158

	113.871
	4400
	0.3092
	1.11986
	0.003865
	13.914
	0.007223
	92.89323
	42807.07756
	42.80707756
	733968.9
	57.76386
	43.07521431
	25.32942156

	113.985
	4450
	0.3099
	1.11873
	0.00387375
	13.9455
	0.007151
	92.98623
	43336.86419
	43.33686419
	734703.7
	58.47876
	43.60831944
	25.58498017

	113.306
	4500
	0.31445
	1.11563
	0.003930625
	14.15025
	0.007218
	92.43232
	43562.74022
	43.56274022
	730327.1
	58.78355
	43.83561033
	25.34619484

	113.074
	4550
	0.3171
	1.10953
	0.00396375
	14.2695
	0.007214
	92.24306
	43956.58259
	43.95658259
	728831.7
	59.315
	44.23191966
	25.36161214

	112.195
	4600
	0.3194
	1.10569
	0.0039925
	14.373
	0.007244
	91.52599
	44094.16298
	44.09416298
	723166
	59.50066
	44.37036184
	25.25779122

	111.061
	4650
	0.32055
	1.09782
	0.004006875
	14.42475
	0.007265
	90.6009
	44122.9256
	44.1229256
	715856.7
	59.53947
	44.39930462
	25.18359332

	109.973
	4700
	0.3207
	1.09558
	0.00400875
	14.4315
	0.007262
	89.71333
	44160.47122
	44.16047122
	708843.8
	59.59013
	44.43708542
	25.19323379

	108.654
	4750
	0.32485
	1.08827
	0.004060625
	14.61825
	0.007367
	88.63733
	44094.97464
	44.09497464
	700342.1
	59.50175
	44.37117858
	24.83449905

	107.076
	4800
	0.32455
	1.08396
	0.004056875
	14.60475
	0.007391
	87.35003
	43911.99263
	43.91199263
	690170.9
	59.25483
	44.1870504
	24.75430338

	105.24
	4850
	0.3257
	1.08221
	0.00407125
	14.6565
	0.007469
	85.85227
	43608.62029
	43.60862029
	678336.7
	58.84546
	43.88177778
	24.49648465

	103.632
	4900
	0.3277
	1.0846
	0.00409625
	14.7465
	0.007553
	84.5405
	43385.01263
	43.38501263
	667972.2
	58.54373
	43.65676948
	24.22213747

	102.335
	4950
	0.32845
	1.08823
	0.004105625
	14.78025
	0.007589
	83.48244
	43279.19371
	43.27919371
	659612.2
	58.40094
	43.55028773
	24.10788288

	101.106
	5000
	0.3287
	1.08687
	0.00410875
	14.7915
	0.00761
	82.47985
	43191.34235
	43.19134235
	651690.6
	58.28239
	43.46188608
	24.04064833

	99.3149
	5050
	0.32985
	1.0891
	0.004123125
	14.84325
	0.007698
	81.01871
	42850.46669
	42.85046669
	640145.8
	57.82241
	43.11887523
	23.76775957

	97.5815
	5100
	0.3297
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Specific fuel consumption (SFC) is a crucial aspect in the field of engineering that affects the efficiency of an engine. It is defined as the amount of fuel needed to produce a unit of power within a given time. Various factors impact specific fuel consumption, including the engine's load, temperature, and fuel type. However, engine speed is one of the most critical factors that determine specific fuel consumption. At 1000rpm the SFC is at 0.008 L/h and then drops to 0.006, this is because a higher fuel load is required at the beginning to increase the pressure of the first few strokes in order to break the initial moment of inertia.
The SFC then gradually increases across the rev range due to the increased amount of piston strokes, for every stroke a squirt of fuel is needed to create the explosion to force the piston back down. In an ideal world, from 1400 RPM the graph would be dead straight, however factors such as temperature and slight variation in airflow cause the slight defects in the curve.




Torque is a fundamental concept in engines that plays a crucial role in the function of them. The concept of torque refers to the force that causes an object to rotate around an axis or pivot point. In engines, torque is generated by the power produced by the engine's combustion process, which is transmitted through the crankshaft. Torque, therefore, is an essential factor in determining the efficiency and performance of an engine. The relationship between torque and engine speed can be represented by an engine power curve, which plots the power output of an engine at different engine speeds. The power curve typically shows that engine power increases with engine speed up to a certain point, after which it levels off or even decreases. This is because the engine's ability to produce torque is limited by factors such as the engine's size, design, and fuel efficiency. As engine speed increases, the engine's ability to produce torque decreases due to factors such as friction and heat loss.




The relationship between engine speed and power output has been extensively studied by scientists and engineers. According to EPI Inc., engine speed is directly proportional to power output. In their study, they found that increasing the engine speed leads to a corresponding increase in power output. However, this relationship is not linear, and there is a limit to the amount of power that can be extracted from an engine at high speeds due to factors such as friction, heat, and stress on the engine components. In addition, the efficiency of the engine decreases at high speeds due to the increased energy required to overcome these factors. As seen in the graph and the data table, the peak power is found to be 44.16 KW (59.6 HP) at 4700 rpm with a SFC of 0.0073 l/h.

























Conclusion
[image: Diesel engine torque signatures and how to improve performance - Part 2 -  Professional Motor Mechanic]In conclusion, the d16 Honda civic engine tests and calculations went smoothly as the result came out as expected. The thermal efficiency between 22%-31% is about what would be expected of an engine its age, according to Rentar Fuel catalyst, newer engines boast a thermal efficiency anywhere up to 50%. When comparing the power and torque curves to that of other vehicles that have been tested by specialists at professional motor mechanic, this is what a torque and power curve should look like, Similar to the results collected from the test partaken in this report.

Evaluation
If the tests were to be carried out again, it would be wise to produce some more results instead of the one and done test that was carried out. This would be done in order to produce some repeatability in the results and possibly even create an average for more accuracy, according to Solartron metrology, Measurement repeatability is the most important parameter of any measurement process. Without good repeatability from the measuring system the collected data is of no value. Crucially, measurement repeatability plays a key role in determining product reliability. When taking out the retests it would be important to maintain the same environmental conditions such as ambient temp, air flow and oil temp.
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