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[bookmark: _Toc26926851]Introduction
[bookmark: _Toc26926852]Aims
· To generate a usable set of data from the dynamometer
· To successfully calculate additional data to allow for fulfilment of the assignment
· To evaluate the process followed
[bookmark: _Toc26926853]Objectives
· To follow the methodology accurately in order to obtain raw data
· To create a suitable spreadsheet using Excel
· To use the equations supplied to calculate a full range of data
· To create graphs to accurately represent data 
· To analyse the data and explain the trends
· To explain improvements within the process  


[bookmark: _Toc26926854]Literature Review
The first source used was for the values of engine specifications including stroke length and cylinder bore. It is a page on a website, the page being dedicated specifically to the type of engine used during the experimental process. The data points needed were taken from a specifications section on the source material, containing values for the engine. The source material itself was taken form an online journal founded by the author of the article cited.
The second source used was a web page for calorific values of fuels, with multiple fuels included in a table of values. The website itself contains various tables of values on different web pages. The table supplied several different units for the desired value, however the one most relevant to the equation that the information was required for was selected.

[bookmark: _Toc26926855]Methodology
To gain the relevant data, certain equipment was required. For this experiment, the apparatus included:
· Engine dynamometer
· Honda B16A engine 
Once set up, a sweep test was conducted on the dynamometer as this provided a desired wide range of values efficiently.
The data obtained from running the dynamometer test was collated into a large spreadsheet and given to the group. Individually, this was converted into a spreadsheet that contained all relevant information, including columns for the values to be calculated. This was the beginning of the individual portion of the assignment.
Once the spreadsheet was completed with raw data, calculation results were input. These were obtained from the following equations:

[bookmark: _Toc29330107]Equation 1 - equation for torque

[bookmark: _Toc29330108]Equation 2 - equation for power

[bookmark: _Toc29330109]Equation 3 - equation for corrected power

[bookmark: _Toc29330110]Equation 4 - equation for SFC

[bookmark: _Toc29330111]Equation 5 - rearranged equation for BMEP

[bookmark: _Toc29330112]Equation 6 - equation for overall thermal efficiency
Once all data was obtained, multiple graphs were plotted in order to better display and evaluate the results collected. Additional values could be calculated in the gradients of the graphs. The graphs plotted were:
1. Specific fuel consumption (SFC) against engine speed
2. Torque against engine speed
3. Brake power against engine speed
Whereby the graphs allowed for analysis of the relationships between the plotted variables. 


[bookmark: _Toc26926856]Results
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[bookmark: _Toc29330060]Figure 1 – Spreadsheet results 1
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[bookmark: _Toc29330061]Figure 2 - spreadsheet results 2
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[bookmark: _Toc29330062]Figure 3 - spreadsheet results 3
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[bookmark: _Toc29330063]Figure 4 - spreadsheet results 4
The raw data contained within the spreadsheet is within columns A-D, along with the recorded barometric pressure, humidity, and ambient temperature. There are 90 sets of data for each of the 50rpm intervals selected to be recorded during the sweep test.
The calculations carried out are within columns E-J, also being for every recorded interval. Additionally, a calculation for piston area was carried out but did not differ with intervals so was separated from the graph. Also, the specific fuel consumption (SFC) was required to be found in two different units; one which was required as an assignment result, and one necessary for a calculation. As such, the data set needed for calculation only was separated, in column L.

[bookmark: _Toc29330064]Figure 5 - graph of SFC against engine speed
This graph shows the SFC plotted on the Y axis against engine speed on the X axis, displaying the change in SFC as engine speed increases.

[bookmark: _Toc29330065]Figure 6 - graph of torque against engine speed
The second graph demonstrates how the torque value changes with the engine speed, with torque displayed on the Y axis as engine speed is again the controlling, increasing variable.

[bookmark: _Toc29330066]Figure 7 - a graph of corrected BP against engine speed
The final required graph displays the data points of generated brake power for each increasing increment in engine speed. Corrected power was selected as it was the most accurate data point available for this, despite not being the raw value recorded based upon the calculations. The controlling variable of engine speed was on the X axis, with corrected BP displayed against it on the Y axis.
To calculate the BMEP, values for stroke length (L), bore (A) and the number of cylinders (n) was needed. These values were 81.0mm, 77.4mm and 4 cylinders respectively (dustrunnersauto.com, 04/01/2018).
In order to calculate the overall thermal efficiency of the engine, the Calorific Value (CV) of the petrol was required. The value obtained was 43400 kJ/kg (Engineering Toolbox, 2003).



[bookmark: _Toc26926857]Analysis
A sweep test was performed so engine speed increase in increments of 50rpm. All other recorded data sets varied in accordance to this, so engine speed is the only data set that consistently increases. Load follows a curve which increases until its peak value of 136.8723 N, recorded at 2700rpm, at which point it begins to decrease until its final value of 104.3983N, higher than its initial value of 11.151N.
In terms of calculated results, all depend upon other calculated variables and none only upon engine speed; therefore, no calculated result follows the even and constant increase of engine speed. 
The graph of SFC against engine speed shows a peak at 1000 rpm, followed by a trough and then a gradual incline. This peak is due to a large amount of fuel being needed to start the engine, at 1000rp, which then is no longer needed once the engine is running at this low rpm
The graph of torque against engine speed shows a flat curve, with peak torque produced around 2700  rpm.
[bookmark: _GoBack]The graph of brake power against engine speed displays a steep curve with a plateau at around 5000 rpm.




[bookmark: _Toc26926858]Evaluation
Methodology involved a computerised dynamometer with very little opportunity for error when carried out. However, a sweep test had to be carried out, while a step test would have given more accurate data points for each rpm increment despite being impossible. Raw data hinges upon the accuracy and reliability of the methodology
Calculated results are accurately obtained using the excel spreadsheet, as this allows fr mass calculation to be completed at once. The data can be selectedfrom already input information, removing human error in input. Corrected power makes this result even more reliable. Some are possibly varying in accuracy. When calculating values using the engine speed, values did not have to be adjusted as the dynamometer was a 1:1 so the dynamometer speed and engine speed were equivalent.
Personally, I felt my personal performance was adequate to sufficiently carry out the assignment in its entirety.

Evaluate methodology
Evaluate results calculated
Evaluate aims and objective performance
Self and whole investigation


[bookmark: _Toc26926859]Conclusion & Further Work
From the results obtained, both raw and from calculations, a main conclsion canbe drawn: the majority of data sets follow a curve as engine speed increases, with a peak followed by a plateau or decrease.
 
Conclusions from results
Summarise 
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The Variation of Specific Fuel Consumption with Engine Speed
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The Trend in Corrected Power Generated as Engine Speed Increases
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71/130.4269 4200 0.2949 1.02756 46796.72  46509.99163 106.399 871.7131 0.285325788 29.07179 0.00368625
72/130.2381 4250 0.29715 1.02669 47285.29 4699556286 106.245 870.4514 0.284532181 29.15287 0.00371438
73| 120912 4300 03022 1.02417 47721.81  47429.40728 105.979 868.2721 0.286720851 28.93034 0.0037775
741295958 4350 0.30605 1.02372 48159.19  47864.10518 105721 866.1583 0.287736498 28.82822 0.00382563
75/129.2722 4400 0.3092 1.02014 485911 4829337014 105.457 863.9954 0.288114082 28.79044 0.003865
761288578 4450 0.3099 1.01663 48985.76  48685.61456 105.119 861.2262 0.286439847 28.95872 0.00387375
771281518 4500 031445 1.01144 49264.73  48962.87344 104.543 856.5071 0.288999583 28.70222 0.00393063
78|127.2177 4550 0.3171 1.00696 49449.04  49146.05612 103.781 850.2642 0.290348832 28.56885 0.00396375
79| 126172 4600 0.3194 1.00597 49581.54  49277.74098 102.928 843.2757 0.291673273 28.43912 0.0039925
80| 1250651 4650 0.32055 1.00795 49680.75  49376.34978 102.025 835.8775 0.292138849 28.3938 0.00400688
81| 124207 4700 0.3207 1.00892 49870.43  49564.86128 101.325 830.1425 0.291163934 28.48887 0.00400875 -
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821232153 4750 0.32485 1.00934 49998.55 4969220086 100.516 823.5145 0.294175942 28.19718 0.00406063
83|121.9573 4800 0.32455 1.00944 50008.98 4970256287 99.4897 815.1061 0.293842996 28.22913 0.00405688
841207239 4850 0.3257 1.00926 50018.86 4971238942 98.4835 806.8625 0.294825901 28.13501 0.00407125
851194266 4900 0.3277  1.0087 49991.48  49685.17351 97.4252 798.1919 0.296798803 27.94799 0.00409625
86|118.0181 4950 0.32845 1.0075 49906  49600.21558 96.2762 788.7783 0.297987616 27.8365 0.00410563
871167256 5000 0.3287 1.00504 49858.02  49552.52801 95.2218 780.1398 0.20850142 27.78858 0.00410875
881153263 5050 0.32985 1.00511 49752.93  49448.08718 94.0803 770.7876 0.300178447 27.63333 0.00412313
89113.8229 5100 0.3297 1.00273 49590.55 4928670105 92.8539 760.7399 0.301024408 27.55568 0.00412125
901125015 5150 0.33095 1.00172 49495.36  49192.09352 91.7759 751.908 0.302746822 27.3989 0.00413688
91|111.2677 5200 0.3338 1.00156 49427.82  49124.96261 90.7694 743.6618 0.305771225 27.1279 0.0041725
92/110.0196 5250 0.3313 1.00219 493433  49040.96328 89.7512 735.3199 0.304000962 27.28587 0.00414125
93| 108.685 5300 0.3324 1.00391 49208.99  48007.47787 88.6625 726.4003 0.305842801 27.12155 0.004155
94107.2167 5350  0.3308 1.00258 49002.16 4870191267 87.4647 716.5869 0.305655347 27.13818 0.004135
95/106.0251 5400 0.3388 1.00254 48910.41 4861072931 86.4926 708.6226 0.313634463 26.44777 0.004235
961050576 5450 0.3438 1.00377 48912.87  48613.17411 85.7034 702.1568 0.318247065 26.06444 0.0042975
971043981 5500 0.3488 1.00188 49051.75 4875119937 85.1654 697.749 0.32196131 25.76375 0.00436.
98
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1 Baro Humidity Ambient temp Piston area
2 mBar % DegC mA2
3 1024.65  32.37 2 0.004705
4 | I
5 |Load Dyno Spee Fuel Flow [Lambda  Power  Corrected power Torque  BMEP  SFC oTE SFC
6 |Newtons rpm Vmin  Llambda W w Nm kpa ke/kWh ke/s
7| 111151 1000 0.0704 13277 949538  9437.199961 90.6742 742.8819 0.335692792 24.70989 0.00088
8 | 111.4479 1050  0.0724 1.32655 9996.78  9935.528066 90.9164 744.8662 0.327914126 25.29605 0.000905
9| 112184 1100 00737 1.31367 10541.99  10477.39725 915169 749.786 0.316538537 26.20512 0.00092125
10 113.2253 1150 0.0728 1.29262 11123.47 1105531909 92.3664 756.7459 0.296327946 27.9924 0.00091
11 114.5089 1200 0.0744 1.27289 11738.69 1166676138 93.4135 765.3246 0.286969099 28.90531 0.00093
121159727 1250 0.07895 125459 12384.11  12308.22603 94.6076 775.1077 0.28864842 28.73714 0.00098688
13 117.6252 1300 0079  1.2336 13062.99  12982.95509 95.9557 786.1525 0.273820557 30.29331 0.0009875
141194126 1350 0.0796  1.2044 1377155  13687.17052 97.4138 798.0985 0.26170493 31.69574 0.000995
15 121.2052 1400  0.0835 11824 14496.01 1440718814 98.8762 810.0798 0.260807311 31.80482 0.00104375
16 122.8819 1450  0.0847 11716 15221.41  15128.14975 100.244 821.286 0.251947533 32.92325 0.00105875
17 124.1445 1500 0.08865 1.1616 15908.08  15810.61077 101.274 829.7247 0.252314731 32.87533 0.00110813
18 125.0333 1550  0.0932 11624 16556.03  16454.58892 101.999 835.6645 0.254883305 32.54403 0.001165
19 125.7761 1600  0.0959 1.16441 17191.63  17086.29625 102.605 840.6294 0.252570829  32.842 0.00119875
20 | 126.3633 1650 0.09875 1.17361 17811.64 1770250115 103.084 844.5538 0.25102385 33.04439 0.00123438
21/126.7678 1700 0.10005 1.18462 18410.13 182973284  103.414 847.2574 0.246060512 33.71094 0.00125063
22 127.1233 1750 0.10305 1.19295 19004.75 1888830476 103.704 849.6333 0.245509063 33.78666 0.00128813
23/127.5658 1800 0.1093 1.19775 19615.79  19495.60057 104.065 852.591 0.252287688 32.87886 0.00136625
241280868 1850 0.11415 1.20142 20243.01  20118.97644  104.49 856.0729 0.255318655 32.48854 0.00142688
25/1285146 1900 0.11745  1.2008 20859.56 2073174677 104.839 858.9322 0.254935103 32.53742 0.00146813
26/128.9878 1950 0.12055 1.20058 21487.32  21355.65865 105.225 862.0947 0.254019325 32.65472 0.00150688
271295958 2000 0.12555 1.19565 22142.15  22006.48514 105721 866.1583 0.256731139 32.3098 0.00156938 -
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