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[bookmark: _Toc225103270]	Introduction 
The main goal of this report is to assess the performance of a Honda internal combustion (I.C.) engine using controlled dynamometer tests. Experimental data is collected at different engine speeds to calculate key indicators such as brake power, torque, Brake Mean Effective Pressure (BMEP), and Specific Fuel Consumption (SFC). The study also seeks to evaluate the engine's overall thermal efficiency. The power measurements are corrected to standard reference conditions by accounting for ambient factors such as barometric pressure, humidity, and temperature. By relating engine speed to these performance indicators, we identify the engine's optimum efficiency "sweet spot." Furthermore, the study includes thermodynamic and mechanical analyses of the causes of torque and fuel-economy decreases across different speeds. Finally, we interpret the results to determine the engine's suitability for its intended use in a powertrain system.


[bookmark: _Toc225103271]Testing Equipment and Method
[bookmark: _Toc225103272]Overview 
In this section, the testing equipment is outlined, as is the method required to carry out the test.
[bookmark: _Toc225103273]Testing Equipment 
Performance testing of the Honda internal combustion engine was conducted in a dynamometer test cell. The main equipment is a hydraulic or eddy-current dynamometer connected to the engine's output shaft. It applies controlled loads, which are measured with a load cell and a torque arm that is 0.815776m long. For combustion monitoring, a Lambda sensor measures the air/fuel ratio and a fuel flow meter measures fuel consumption in litres/minute. The combustion environment is monitored with an electronic barometer, hygrometer, and thermometer that measure barometric pressure, humidity, and ambient temperature, respectively. This ensures data can be adjusted to standard reference conditions. All raw data signals are processed through a central data acquisition (DAQ) system and displayed using dedicated dyno software for real-time analysis of speed, torque, and power.
[bookmark: _Toc225103274]Method For Testing 
The performance testing used a steady-state dynamometer procedure to map the Honda engine's characteristics across its operating range. The ambient conditions of the dyno room were recorded first. The pressure was 1018.9 mBar, the ambient temperature was 27°C, and the relative humidity was 46%. The engine was then started and allowed to reach a stable operating temperature. This ensured consistent frictional characteristics and stable combustion. The test began at a baseline of 1000 RPM. The dynamometer applied a braking load to maintain a steady speed. Once the engine stabilised at this RPM, key parameters were recorded, including Load (N), Fuel Flow Rate (l/min), and Lambda. This process was repeated by sweeping through the engine's speed range in 50 RPM increments up to the maximum test speed. Finally, the collected raw data was processed in a spreadsheet to calculate performance indicators such as Torque (Nm), using the 0.815776m lever arm, Brake Power (kW), and SFC (kg/kWh).


[bookmark: _Toc225103275]Data 
[bookmark: _Toc225103276]Overview
In this section, data acquired from the test will be collected in Excel to support further calculations to obtain brake power, torque, BMEP, SFC, and Overall Thermal Efficiency.
[bookmark: _Toc225103277]Obtained Data through Testing 
	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




This is the data collected during the dynamometer testing. Values for the Load, Fuel Flow rate and Lambda are taken for dyno speeds between 1000 rpm and 5500 rpm, increasing by 50 each time. The gathered data show various values, such as peak brake power and fuel efficiency, at different rpm. 
[bookmark: _Toc225103278]Torque 
We are able to calculate the torque using the Load in Newtons and the RPM. 

The value for the distance is 815.776 mm obtained from the dynamometer this is then calculated across all values.
[bookmark: _Toc225103279]Brake Power
Brake power can be calculated using the calculated torque values and the engine speed (rpm) 

Where N is the engine speed, and T is the torque in NM. Engineers must account for both rotational speed and torque magnitude because, as the fundamental principle of mechanics suggests, torque is the "rotational force" that dictates the rate of energy transfer. Consequently, calculating power requires balancing these two factors, since "power is the product of torque and angular velocity."(TrueGeometry, 2024) 
[bookmark: _Toc225103280]Corrected Power 
Corrected power is a key factor when considering powertrain performance. To ensure fair comparisons across varying environments, corrected power normalises dynamometer results by accounting for atmospheric factors such as temperature, pressure, and humidity. This process eliminates weather-related performance swings, preventing "a vehicle tested on a cool winter morning" from appearing artificially stronger than when tested on a hot summer afternoon. (Sodré and Soares, 2003) The equation for corrected power is

Where Ps is the corrected power, P is the Brake power, Pa is the Ambient Pressure, and Ta is the ambient temperature. 
[bookmark: _Toc225103281]Specific Fuel Consumption (SFC) 
Calculating SFC allows fuel efficiency at different engine rpm to be determined, identifying where it’s most efficient and what its best operating conditions are. SFC is calculated using the formula 

To calculate Specific Fuel Consumption (SFC), you multiply the measured fuel volume (Vin cc) by its specific gravity (0.75) and a time constant (3600) to convert the rate to kg/h. 
[bookmark: _Toc225103282]Overall Thermal Efficiency 
Brake thermal efficiency represents the ratio of fuel energy converted into useful mechanical work. Most engines convert only about one-third of the fuel's heat into useful work, with the rest lost to exhaust, cooling, and radiation.  To calculate this, the fuel flow rate  must be converted to Kg/sec using the formula.  

Once the flow rate has been converted, the Overall Thermal Efficiency can be calculated using the following formula, where P is the brake power in kW, and C.V. is the calorific value of the fuel, roughly 44,000 kJ/Kg.

[bookmark: _Toc225103283]Brake Mean Effective Pressure (BMEP)
BMEP represents the theoretical constant pressure that, if "applied uniformly from TDC to BDC" (Pratik Ambukar, 9, 2025) during the power stroke, would produce the same brake power as the actual engine cycle. This average value allows for a direct comparison of engine performance across different displacements.

Where T is the Torque in Nm, Vd is the engine displacement in (litres), and n is the Number of power strokes per revolution.
[bookmark: _Toc225103284]Data 
	Torque 
	Power
	Power
	Corrected Power 
	Corrected Power 

	NM
	KW
	HP
	KW
	HP

	83.4335
	8.7371
	11.7120
	8.7919
	11.7853

	83.8259
	9.2171
	12.3554
	9.2749
	12.4328

	84.5870
	9.7437
	13.0613
	9.8048
	13.1431

	85.0112
	10.2377
	13.7235
	10.3018
	13.8094

	86.3181
	10.8470
	14.5403
	10.9150
	14.6314

	87.7041
	11.4804
	15.3893
	11.5523
	15.4857

	89.3177
	12.1593
	16.2994
	12.2355
	16.4015

	91.2013
	12.8933
	17.2832
	12.9740
	17.3915

	93.2171
	13.6663
	18.3195
	13.7519
	18.4342

	94.4530
	14.3421
	19.2253
	14.4319
	19.3457

	95.4336
	14.9907
	20.0947
	15.0846
	20.2206

	96.0886
	15.5967
	20.9071
	15.6944
	21.0380

	96.6458
	16.1932
	21.7066
	16.2946
	21.8426

	96.8913
	16.7416
	22.4419
	16.8465
	22.5824

	96.7967
	17.2321
	23.0993
	17.3400
	23.2440

	96.9640
	17.7696
	23.8198
	17.8809
	23.9690

	97.5538
	18.3885
	24.6494
	18.5036
	24.8038

	97.8393
	18.9546
	25.4083
	19.0733
	25.5674

	98.0367
	19.5061
	26.1476
	19.6283
	26.3114

	98.6665
	20.1480
	27.0081
	20.2742
	27.1773

	99.6527
	20.8712
	27.9775
	21.0020
	28.1528

	100.2140
	21.5135
	28.8385
	21.6482
	29.0191

	100.9898
	22.2088
	29.7705
	22.3479
	29.9570

	101.8040
	22.9209
	30.7251
	23.0645
	30.9175

	102.0838
	23.5184
	31.5260
	23.6657
	31.7235

	102.8106
	24.2242
	32.4721
	24.3759
	32.6755

	103.3262
	24.8867
	33.3602
	25.0426
	33.5691

	103.4583
	25.4602
	34.1290
	25.6197
	34.3427

	103.3507
	25.9749
	34.8188
	26.1376
	35.0369

	103.2381
	26.4871
	35.5055
	26.6530
	35.7279

	103.1451
	27.0033
	36.1975
	27.1725
	36.4242

	102.9827
	27.5000
	36.8633
	27.6723
	37.0942

	102.9191
	28.0219
	37.5629
	28.1975
	37.7982

	102.6630
	28.4897
	38.1900
	28.6682
	38.4292

	101.8994
	28.8114
	38.6211
	28.9918
	38.8631

	101.0967
	29.1138
	39.0265
	29.2961
	39.2709

	100.9025
	29.5862
	39.6597
	29.7715
	39.9082

	100.6578
	30.0414
	40.2700
	30.2296
	40.5223

	99.9481
	30.3530
	40.6876
	30.5431
	40.9425

	99.3917
	30.7044
	41.1587
	30.8967
	41.4165

	99.2873
	31.1920
	41.8124
	31.3874
	42.0743

	98.8092
	31.5592
	42.3046
	31.7569
	42.5695

	98.8101
	32.0768
	42.9984
	32.2778
	43.2678

	98.5873
	32.5207
	43.5935
	32.7244
	43.8665

	98.3793
	32.9672
	44.1920
	33.1737
	44.4688

	98.5784
	33.5501
	44.9733
	33.7602
	45.2550

	99.2253
	34.2898
	45.9649
	34.5046
	46.2528

	99.6723
	34.9662
	46.8715
	35.1852
	47.1651

	100.2858
	35.7065
	47.8639
	35.9301
	48.1637

	100.7279
	36.3913
	48.7819
	36.6193
	49.0875

	100.6896
	36.9047
	49.4701
	37.1358
	49.7799

	101.3235
	37.6675
	50.4926
	37.9035
	50.8089

	101.2101
	38.1553
	51.1465
	38.3943
	51.4669

	101.1293
	38.6544
	51.8155
	38.8965
	52.1401

	101.0053
	39.1358
	52.4609
	39.3810
	52.7895

	100.9661
	39.6493
	53.1492
	39.8977
	53.4821

	100.7557
	40.0942
	53.7456
	40.3454
	54.0823

	100.0729
	40.3465
	54.0838
	40.5992
	54.4225

	99.6527
	40.6989
	54.5561
	40.9538
	54.8979

	98.8590
	40.8923
	54.8155
	41.1485
	55.1588

	97.8964
	41.0067
	54.9688
	41.2636
	55.3131

	96.8603
	41.0799
	55.0669
	41.3372
	55.4119

	95.8064
	41.1346
	55.1402
	41.3922
	55.4855

	95.0379
	41.3022
	55.3649
	41.5609
	55.7117

	94.5737
	41.5957
	55.7583
	41.8562
	56.1076

	93.8420
	41.7652
	55.9855
	42.0268
	56.3362

	93.3174
	42.0204
	56.3276
	42.2836
	56.6804

	93.0115
	42.3696
	56.7957
	42.6350
	57.1515

	92.8932
	42.8021
	57.3755
	43.0702
	57.7349

	92.9862
	43.3319
	58.0856
	43.6033
	58.4494

	92.4323
	43.5577
	58.3883
	43.8305
	58.7541

	92.2431
	43.9515
	58.9162
	44.2268
	59.2853

	91.5260
	44.0891
	59.1006
	44.3652
	59.4708

	90.6009
	44.1178
	59.1392
	44.3942
	59.5096

	89.7133
	44.1554
	59.1895
	44.4319
	59.5603

	88.6373
	44.0899
	59.1017
	44.3660
	59.4719

	87.3500
	43.9069
	58.8565
	44.1819
	59.2251

	85.8523
	43.6036
	58.4498
	43.8767
	58.8160

	84.5405
	43.3800
	58.1501
	43.6517
	58.5144

	83.4824
	43.2742
	58.0083
	43.5453
	58.3717

	82.4798
	43.1863
	57.8905
	43.4569
	58.2532

	81.0187
	42.8455
	57.4337
	43.1139
	57.7934

	79.6046
	42.5145
	56.9900
	42.7808
	57.3469

	78.1910
	42.1689
	56.5267
	42.4331
	56.8808

	77.3383
	42.1140
	56.4531
	42.3778
	56.8067

	75.9468
	41.7539
	55.9704
	42.0155
	56.3210

	74.8789
	41.5589
	55.7090
	41.8192
	56.0579

	73.9042
	41.4049
	55.5026
	41.6643
	55.8502

	73.1240
	41.3507
	55.4299
	41.6097
	55.7771

	72.5434
	41.4021
	55.4989
	41.6615
	55.8465

	72.3164
	41.6513
	55.8328
	41.9122
	56.1825



	SFC
	Overall Thermal Efficiency 
	BMEP

	Kg/kWh
	 %
	kPa

	0.3626
	22.56
	655.2851

	0.3535
	23.15
	658.3669

	0.3404
	24.04
	664.3447

	0.3200
	25.57
	667.6764

	0.3087
	26.51
	677.9406

	0.3095
	26.44
	688.8262

	0.2924
	27.98
	701.4994

	0.2778
	29.45
	716.2934

	0.2749
	29.76
	732.1253

	0.2658
	30.79
	741.8321

	0.2661
	30.75
	749.5334

	0.2689
	30.43
	754.6783

	0.2665
	30.70
	759.0543

	0.2654
	30.82
	760.9829

	0.2613
	31.32
	760.2396

	0.2610
	31.35
	761.5531

	0.2675
	30.59
	766.1854

	0.2710
	30.19
	768.4279

	0.2710
	30.20
	769.9784

	0.2692
	30.39
	774.9247

	0.2707
	30.23
	782.6709

	0.2674
	30.59
	787.0789

	0.2652
	30.85
	793.1721

	0.2638
	31.02
	799.5664

	0.2635
	31.05
	801.764

	0.2620
	31.23
	807.4727

	0.2621
	31.22
	811.522

	0.2649
	30.89
	812.5599

	0.2663
	30.73
	811.7142

	0.2644
	30.94
	810.83

	0.2660
	30.76
	810.0996

	0.2661
	30.75
	808.8246

	0.2699
	30.32
	808.3248

	0.2708
	30.21
	806.313

	0.2728
	29.99
	800.316

	0.2757
	29.67
	794.0114

	0.2739
	29.88
	792.4865

	0.2743
	29.83
	790.5644

	0.2786
	29.37
	784.9902

	0.2822
	28.99
	780.6206

	0.2871
	28.50
	779.8005

	0.2938
	27.85
	776.0459

	0.2947
	27.77
	776.0523

	0.2990
	27.37
	774.3032

	0.2975
	27.50
	772.6694

	0.2992
	27.35
	774.2327

	0.2959
	27.65
	779.3135

	0.2941
	27.82
	782.8246

	0.2952
	27.72
	787.6428

	0.2919
	28.03
	791.1154

	0.2950
	27.73
	790.8143

	0.2932
	27.90
	795.7926

	0.3008
	27.20
	794.902

	0.2998
	27.29
	794.2677

	0.3041
	26.91
	793.2938

	0.3009
	27.19
	792.9863

	0.3023
	27.07
	791.3332

	0.3053
	26.80
	785.9705

	0.3051
	26.82
	782.6709

	0.3113
	26.29
	776.4368

	0.3123
	26.20
	768.8764

	0.3145
	26.02
	760.7394

	0.3161
	25.88
	752.4614

	0.3193
	25.63
	746.426

	0.3190
	25.65
	742.7803

	0.3202
	25.56
	737.0332

	0.3236
	25.28
	732.9134

	0.3251
	25.17
	730.5107

	0.3251
	25.17
	729.5817

	0.3218
	25.42
	730.3121

	0.3249
	25.19
	725.9617

	0.3247
	25.20
	724.4753

	0.3260
	25.10
	718.8434

	0.3270
	25.02
	711.5778

	0.3268
	25.03
	704.6069

	0.3316
	24.68
	696.1559

	0.3326
	24.60
	686.0455

	0.3361
	24.34
	674.2821

	0.3399
	24.07
	663.9795

	0.3415
	23.96
	655.6695

	0.3425
	23.89
	647.7952

	0.3464
	23.62
	636.3195

	0.3490
	23.45
	625.2134

	0.3532
	23.17
	614.1106

	0.3567
	22.94
	607.4132

	0.3571
	22.91
	596.4847

	0.3599
	22.73
	588.0978

	0.3595
	22.76
	580.4426

	0.3687
	22.19
	574.3149

	0.3737
	21.90
	569.7543

	0.3768
	21.71
	567.9718






[bookmark: _Toc225103285]Analysis of Data and Graphs 
[bookmark: _Toc225103286]Overview 
In the section, Graphs for SFC against Engine Speed (RPM), Torque against Engine Speed (RPM), and Brake Power against Engine Speed (RPM) are plotted and evaluated to determine their relationships and significance. 
[bookmark: _Toc225103287]SFC Against Engine Speed (RPM)
[bookmark: _Toc225103288]Graph

[bookmark: _Toc225103289]Analysis 
The Specific Fuel Consumption (SFC) curve exhibits a characteristic U-shape (Heywood, 2018), reaching its most efficient point between 1500 and 2500 RPM. At lower speeds, efficiency decreases as slow-moving pistons allow more combustion heat to escape into the cooling system. Efficiency peaks in the mid-range, where air intake is most effective, but begins to fall again above 3000 RPM due to rising mechanical friction and shorter combustion windows. Consequently, the engine operates most economically in this mid-range "sweet spot" before becoming least efficient as it nears 5500 RPM.

[bookmark: _Toc225103290]Torque Against Engine Speed 
[bookmark: _Toc225103291]Graph

[bookmark: _Toc225103292]Analysis 
This torque curve shows that the engine’s peak torque is about 103 NM at around 2500 RPM. This is where the engine achieves its best volumetric efficiency. Torque is lower at low speeds because the intake air does not move quickly enough to fill the cylinders properly. It decreases at high speeds, above 4000 RPM, because the valves open and close too quickly to allow complete air intake. Essentially, torque reflects how well the engine can "breathe" (Kamiński et al., 2023), decreasing as mechanical friction and pumping losses begin to exceed the energy produced by combustion. 

[bookmark: _Toc225103293]Power Against Engine Speed
[bookmark: _Toc225103294]Graph

[bookmark: _Toc225103295]Analysis
Power increases with engine speed because power measures how quickly the engine can do work. As RPM rises, the engine completes more power strokes each second. This causes horsepower to climb steadily from 12 HP at 1000 RPM to about 60 HP at 4700 RPM. However, this growth eventually stops because power is determined by torque and speed. As the engine spins faster, torque, which is the force per stroke, drops significantly after 4000 RPM due to pumping losses (Crolla, 2009). This means it becomes harder to push air in and out of the cylinders at high speeds. Once the loss in torque exceeds the gain from increased RPM, the power curve reaches its limit and begins to decline, as seen in the drop toward 5500 RPM. 




[bookmark: _Toc225103296]Conclusions from Data 
The dynamometer test results confirm that the engine runs best within a specific sweet spot between 1500 and 2800 RPM. In this range, it has the lowest Specific Fuel Consumption and the highest thermal efficiency. Here, the balance between combustion stability and mechanical friction is optimised, making it the best range for steady-state operation (Renewable and Sustainable Energy Reviews, 2018). On the other hand, at higher rotational speeds, performance drops due to a noticeable decrease in torque and fuel economy. This drop is mainly caused by increased internal mechanical friction and pumping losses. These findings indicate that to achieve maximum efficiency in a powertrain application, the gearing should be set up to keep the engine within the 1500 to 2800 RPM range. 


[bookmark: _Toc225103297]Improvements for the future 
The dynamometer was not working during the lab session, so I could not use the equipment myself. As a result, this analysis depends on a provided dataset and video recordings. While these were enough to calculate engine parameters, operating the equipment directly would have given me a better understanding of the engine's immediate physical responses, such as changes in sound and vibration under load. To improve future studies, I recommend running multiple test sweeps to average out data inconsistencies. Additionally, monitoring the environment should include intake and exhaust temperatures for a more thorough analysis of volumetric efficiency. Finally, ensuring the equipment is fully operational would enable a hands-on approach to managing throttle and load points, offering a clearer view of how factors such as Lambda and fuel flow interact in real time.
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SFC Agaisnt Engine Speed 
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