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[bookmark: _Toc194068512]Introduction

[bookmark: _Toc194068513]Aims of the Technical Report

This technical report shows the basic understanding of the engine performance characteristics and how to collect the data.
[bookmark: _Toc194068514]Outlining the aims of the test. 

This test is to show that we have the basic understanding on the how the engine dyno works to allow us to understand the engine performance characteristics.
[bookmark: _Hlk193717455][bookmark: _Toc194068515][bookmark: _Hlk193717470] Describing the testing equipment and method used

[bookmark: _Toc194068516]Describing the testing equipment 

The engine dynamometer (Engin Dyno) is an engine plugged into the drive shaft, straight to a dynamometer. The engine produces power to the dynamometer, which measures the engine output by applying a controlled load and measuring the torque and rpm produced.
[image: ]
[bookmark: _Toc194068523]Figure 1 (shows the Engine Dyno and the Honda Engine).
The engine the test will use is a 1987 Honda Civic CRX Coupe 1.6 V-Tec.

[bookmark: _Toc194068517]Method of test used

The method used to collect the data was the sweep test. this means when the engine dyno will control the speed and when it reaches select dyno speed (rpm) the sensors will record the data, one of the downsides to this is the data will not be as accurate because the sensors will have to catch up to the engine as it is running.
[bookmark: _Toc194068518]  Data results tables
[bookmark: _Toc194068528]Table 1 (shows the raw data and the calculations of the Engine).
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[bookmark: _Hlk194068192]Using the limited data given to us from Andrew Harrison due to the engine dyno not working at the time of this report to calculate the torque, specific fuel consumption (SFC), brake power, power, brake mean effective pressure (BMEP),fuel flow and Brake thermal efficiency.
[bookmark: _Toc194068519]graphical results
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[bookmark: _Toc194068524]Figure 2 (Shows the Engine Speed compared to SFC).
In the graph above (Figure 2), the SFC (Specific Fuel Consumption) decreases at the beginning after the start of the engine and then steadily increases as the Engine speed increases until the reaches max speed. The Engine uses more fuel the faster it works, so therefore the increase in the SFC is the direct result of the engine working harder.
[image: ]
[bookmark: _Toc194068525]Figure 3 (Shows the Engine Speed compared to the Torque).
In the graph above (Figure 3), the torque remains relatively stable as the increases of engine speed increases. 
[image: ]
[bookmark: _Toc194068526]Figure 4 (Shows the Engine Speed Compared to the Brake Power).
In the graph above (Figure 4), the brake power steadily increases until it peaks off at 4700 rpm/44.11 kWh and then steadily decreases until the engine reaches max speed. This is due to the engine creating power and reaching its peak performance.

[bookmark: _Toc194068520]Conclusion from your test results.

Looking at the results of the test the brake power follows the same arc pattern as another dyno results done for motorcycle technology assignment “Motorcycle Geometry Analysis and Dynamic Handling Investigation” in the power curve section of the report.
[image: ]
[bookmark: _Toc194068527]Figure 5 (This graph shows the power Curve for the Ducati Penigale 1199 S). (Briggs, D. [2024])

The engine specific fuel consumption looks like it used more fuel at the start of the test to get moving than at the end of the test I did not expect to see such a large demand form the engine at the start, however the demand dropped off quite rapidly after the engine produced brake power and began to rise again when the power was increased.
The engine torque graph I thought would be a lot flatter before I plotted the graph but it shows the variation of torque rise until 4000 rpm and then the torque begins to decrease to lower than the start-up sequence.
[bookmark: _Toc194068521]Evaluation.

Write a brief evaluation of how you felt you performed the tasks set, how your own performance could have improved and how the investigation as a whole could have been improved.
The first improvement would be to have a working and running engine dyno so the students can take their own data and also obtain some hands-on experience on the engine dyno.
The second improvement would be to run the test two or more times so the data collected could be compared to the other data looking for any outline mistakes in other the test.
This will also give the data a more accurate account because as spoken about in “Method of Testing Used|” section the dynos sensors are trying to catchup with the engine when recording data.
The third improvement would be to compare the Honda engine to another manufactures engine so see how the engines perform differently.
The fourth improvement would be to compare the original engine data with the new data obtained in the test to see how the performance has dropped over the years.
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image3.emf
Load Dyno Speed Fuel Flow Rate Lambda Torque SFC Brake Power Power BMEP Fuel flow Thermal Efficeny

N rpm l/min Lambda Nm Kg/kWh kW W kpa kg/s nt

102.275 1000 0.0704 1.2658 83.35 0.3629 8.73 8728.82 658.78 0.000880 21.65746218

102.756 1050 0.0724 1.26783 83.75 0.3538 9.21 9208.37 694.97 0.000905 22.21614282

103.689 1100 0.0737 1.27344 84.51 0.3407 9.73 9734.45 734.68 0.000921 23.07111686

104.209 1150 0.0728 1.28476 84.93 0.3203 10.23 10227.97 771.92 0.000910 24.54044452

105.811 1200 0.0744 1.29181 86.24 0.3089 10.84 10836.73 817.87 0.000930 25.44191897

107.51 1250 0.07895 1.29729 87.62 0.3098 11.47 11469.52 865.62 0.000987 25.37566757

109.488 1300 0.079 1.29895 89.23 0.2926 12.15 12147.76 916.81 0.000988 26.8592276

111.797 1350 0.0796 1.29469 91.11 0.2781 12.88 12881.02 972.15 0.000995 28.26581982

114.268 1400 0.0835 1.2855 93.13 0.2752 13.65 13653.34 1030.44 0.001044 28.56123102

115.783 1450 0.0847 1.27818 94.36 0.2660 14.33 14328.44 1081.39 0.001059 29.54881886

116.985 1500 0.08865 1.2795 95.34 0.2664 14.98 14976.41 1130.29 0.001108 29.5089281

117.788 1550 0.0932 1.27766 96.00 0.2692 15.58 15581.85 1175.99 0.001165 29.20300677

118.471 1600 0.0959 1.28235 96.55 0.2668 16.18 16177.76 1220.96 0.001199 29.46620225

118.772 1650 0.09875 1.29028 96.80 0.2657 16.73 16725.70 1262.32 0.001234 29.58500488

118.656 1700 0.10005 1.29942 96.70 0.2615 17.22 17215.71 1299.30 0.001251 30.05607515

118.861 1750 0.10305 1.31053 96.87 0.2612 17.75 17752.67 1339.82 0.001288 30.09124579

119.584 1800 0.1093 1.3149 97.46 0.2677 18.37 18370.96 1386.49 0.001366 29.35865497

119.934 1850 0.11415 1.31849 97.75 0.2713 18.94 18936.52 1429.17 0.001427 28.97669614

120.176 1900 0.11745 1.31892 97.94 0.2712 19.49 19487.56 1470.76 0.001468 28.98204725

120.948 1950 0.12055 1.31484 98.57 0.2695 20.13 20128.88 1519.16 0.001507 29.16599679

122.157 2000 0.12555 1.31653 99.56 0.2710 20.85 20851.37 1573.69 0.001569 29.00964224

122.845 2050 0.12785 1.32098 100.12 0.2677 21.49 21493.03 1622.12 0.001598 29.36441472

123.796 2100 0.1309 1.32287 100.89 0.2655 22.19 22187.69 1674.54 0.001636 29.60717674

124.794 2150 0.13435 1.32164 101.71 0.2640 22.90 22899.10 1728.23 0.001679 29.77180941

125.137 2200 0.1377 1.31652 101.99 0.2637 23.50 23496.04 1773.29 0.001721 29.80473161

126.028 2250 0.14105 1.30465 102.71 0.2623 24.20 24201.14 1826.50 0.001763 29.97003207

126.66 2300 0.14495 1.29646 103.23 0.2623 24.86 24863.00 1876.45 0.001812 29.96124361

126.822 2350 0.14985 1.28229 103.36 0.2651 25.44 25435.99 1919.70 0.001873 29.64943682

126.69 2400 0.1537 1.27304 103.25 0.2665 25.95 25950.15 1958.50 0.001921 29.4910643

126.552 2450 0.15565 1.26984 103.14 0.2647 26.46 26461.92 1997.13 0.001946 29.69591477

126.438 2500 0.1596 1.27446 103.05 0.2662 26.98 26977.63 2036.05 0.001995 29.52537858

126.239 2550 0.1626 1.27876 102.88 0.2663 27.47 27473.88 2073.50 0.002033 29.51371781

126.161 2600 0.16805 1.27634 102.82 0.2701 28.00 27995.27 2112.85 0.002101 29.09850586

125.847 2650 0.17145 1.28027 102.57 0.2711 28.46 28462.63 2148.12 0.002143 28.99759549

124.911 2700 0.17465 1.28371 101.80 0.2730 28.78 28783.97 2172.38 0.002183 28.78767527

123.927 2750 0.1784 1.2812 101.00 0.2760 29.09 29086.06 2195.17 0.002230 28.47832985

123.689 2800 0.18005 1.27448 100.81 0.2741 29.56 29558.02 2230.79 0.002251 28.67521743

123.389 2850 0.1831 1.26036 100.56 0.2745 30.01 30012.87 2265.12 0.002289 28.63147328

122.519 2900 0.1879 1.2531 99.85 0.2788 30.32 30324.08 2288.61 0.002349 28.18937175

121.837 2950 0.19255 1.23943 99.30 0.2825 30.68 30675.20 2315.11 0.002407 27.82713055

121.709 3000 0.199 1.22735 99.19 0.2874 31.16 31162.35 2351.88 0.002488 27.35278855

121.123 3050 0.20605 1.2193 98.72 0.2941 31.53 31529.18 2379.56 0.002576 26.72788384

121.124 3100 0.21005 1.20692 98.72 0.2950 32.05 32046.32 2418.59 0.002626 26.64894056

120.851 3150 0.21605 1.19274 98.49 0.2992 32.49 32489.80 2452.06 0.002701 26.26741087

120.596 3200 0.21795 1.18481 98.29 0.2978 32.94 32935.87 2485.73 0.002724 26.39591637

120.84 3250 0.22305 1.17378 98.48 0.2995 33.52 33518.17 2529.67 0.002788 26.24838489

121.633 3300 0.2255 1.16118 99.13 0.2962 34.26 34257.18 2585.45 0.002819 26.53563885

122.181 3350 0.2285 1.15104 99.58 0.2943 34.93 34932.91 2636.45 0.002856 26.70379674

122.933 3400 0.2342 1.14117 100.19 0.2954 35.67 35672.51 2692.26 0.002928 26.60548879

123.475 3450 0.23605 1.12669 100.63 0.2922 36.36 36356.69 2743.90 0.002951 26.90325703

123.428 3500 0.24195 1.11975 100.59 0.2953 36.87 36869.56 2782.61 0.003024 26.61747442

124.205 3550 0.24545 1.10622 101.23 0.2935 37.63 37631.68 2840.13 0.003068 26.78028111

124.066 3600 0.25505 1.09697 101.11 0.3011 38.12 38119.00 2876.91 0.003188 26.10602136

123.967 3650 0.25755 1.09401 101.03 0.3001 38.62 38617.59 2914.54 0.003219 26.1907622

123.815 3700 0.26445 1.09659 100.91 0.3044 39.10 39098.60 2950.84 0.003306 25.82510824

123.767 3750 0.2651 1.09808 100.87 0.3012 39.61 39611.60 2989.55 0.003314 26.09979762

123.509 3800 0.2693 1.09907 100.66 0.3025 40.06 40056.08 3023.10 0.003366 25.98104316

122.672 3850 0.27375 1.10533 99.98 0.3056 40.31 40308.11 3042.12 0.003422 25.71951551

122.157 3900 0.2759 1.11704 99.56 0.3053 40.66 40660.17 3068.69 0.003449 25.7419831

121.184 3950 0.28285 1.12259 98.76 0.3116 40.85 40853.44 3083.28 0.003536 25.22881962

120.004 4000 0.28455 1.12461 97.80 0.3126 40.97 40967.73 3091.90 0.003557 25.14825523

118.734 4050 0.2871 1.1222 96.77 0.3148 41.04 41040.85 3097.42 0.003589 24.96937463

117.442 4100 0.28895 1.12394 95.72 0.3164 41.10 41095.43 3101.54 0.003612 24.84250193

116.5 4150 0.29305 1.12233 94.95 0.3196 41.26 41262.95 3114.18 0.003663 24.59478509

115.931 4200 0.2949 1.12179 94.48 0.3193 41.56 41556.13 3136.31 0.003686 24.61414959

115.034 4250 0.29715 1.12456 93.75 0.3205 41.73 41725.48 3149.09 0.003714 24.52732313

114.391 4300 0.3022 1.12278 93.23 0.3239 41.98 41980.40 3168.33 0.003778 24.26479284

114.016 4350 0.30605 1.11943 92.92 0.3254 42.33 42329.32 3194.67 0.003826 24.15869158

113.871 4400 0.3092 1.11986 92.80 0.3254 42.76 42761.41 3227.28 0.003865 24.15666972

113.985 4450 0.3099 1.11873 92.90 0.3221 43.29 43290.63 3267.22 0.003874 24.40039596

113.306 4500 0.31445 1.11563 92.34 0.3252 43.52 43516.27 3284.25 0.003931 24.1726664

113.074 4550 0.3171 1.10953 92.16 0.3250 43.91 43909.69 3313.94 0.003964 24.18736988

112.195 4600 0.3194 1.10569 91.44 0.3263 44.05 44047.12 3324.31 0.003993 24.08835586

111.061 4650 0.32055 1.09782 90.51 0.3273 44.08 44075.86 3326.48 0.004007 24.01759333

109.973 4700 0.3207 1.09558 89.63 0.3271 44.11 44113.36 3329.31 0.004009 24.02678744

108.654 4750 0.32485 1.08827 88.55 0.3319 44.05 44047.94 3324.37 0.004061 23.68466211

107.076 4800 0.32455 1.08396 87.27 0.3329 43.87 43865.15 3310.58 0.004057 23.6081795

105.24 4850 0.3257 1.08221 85.77 0.3365 43.56 43562.10 3287.71 0.004071 23.36229778

103.632 4900 0.3277 1.0846 84.46 0.3403 43.34 43338.73 3270.85 0.004096 23.10065287

102.335 4950 0.32845 1.08823 83.40 0.3419 43.23 43233.02 3262.87 0.004106 22.99168826

101.106 5000 0.3287 1.08687 82.40 0.3428 43.15 43145.27 3256.25 0.004109 22.92756667

99.3149 5050 0.32985 1.0891 80.94 0.3468 42.80 42804.75 3230.55 0.004123 22.66731266

97.5815 5100 0.3297 1.09185 79.53 0.3493 42.47 42474.07 3205.59 0.004121 22.50243181

95.8486 5150 0.33095 1.09407 78.12 0.3535 42.13 42128.81 3179.53 0.004137 22.23521602

94.8033 5200 0.3338 1.09346 77.26 0.3570 42.07 42073.92 3175.39 0.004173 22.01664815

93.0976 5250 0.3313 1.08804 75.87 0.3574 41.71 41714.21 3148.24 0.004141 21.99313239

91.7886 5300 0.3324 1.08339 74.81 0.3603 41.52 41519.38 3133.54 0.004155 21.81796979

90.5938 5350 0.3308 1.08007 73.83 0.3599 41.37 41365.52 3121.93 0.004135 21.84225603

89.6374 5400 0.3388 1.07895 73.05 0.3691 41.31 41311.34 3117.84 0.004235 21.29856506

88.9256 5450 0.3438 1.07923 72.47 0.3740 41.36 41362.76 3121.72 0.004298 21.01494074

88.6474 5500 0.3488 1.08366 72.25 0.3772 41.61 41611.65 3140.50 0.004360 20.83833192
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