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2) Introduction:

This test is about gaining an understanding of how dynamometers work and how they can be used to help gather data from an engine, in this case a Honda engine is linked to the dynamometer. Readings from the dynamometer are taken in order to prepare calculations of the different forces being applied to the Honda engine.  These calculations and resulting graphs will assist in examining the relationship between SFC, torque and the brake power against engine speed. As well as a review how the analysis and the experiment performed overall.

3) Equipment and method:

3.1 Equipment:
· Engine from a Honda civic coupe CRX
· Dynamometer (Edy current dyno)
· Fuel supply
· Exhaust extraction system
· Sensors and sensor modules – fed to the computers
· Silencer
· Driveshaft
· Strain gauge
· Calibration arms with a mass
· Coolant tank

3.2 Method:
The method for gathering the data from the dyno run was using a sweep test:
· The engine needs to be warmed up prior to the experiment to make sure that the engine is running smoothly and components will be ready to exceed high levels of power output.
· A starting speed of 1000rpm and an end speed of 5500rpm are used with data captured between these points.
· The system starts off with the engine being idle.
· When the settings are all set up correctly, take it off idle to allow it to operate by itself following the pre-test patten.
· The sensors will record points in 50rpm increments. The engine will not stop at these increments and therefore may cause the sensors measured points to be slightly inaccurate.
· Once the dynamometer reaches the max of 5500rpm set up from earlier it will return to rest over the period allocated at the start. This tends to be around 5 seconds.
· A table of data is gathered and is then be presented – only some data will be given and the rest will have to be calculated.





4) Table with results:

Below is a table of results which include the load, dyno speed, fuel flow rate, lambda, atmospheric pressure (Baro), humidity, ambient temperature and dyno radius. The results have either been captured from the above test or gathered through either the Honda civic coupe crx manual or via calculations.
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Table on calculations carried out from the dynamometer run.
5) Graphs and analysis:

5.1 SFC (specific fuel consumption) against engine speed:


Graph on SFC against engine speed

Specific fuel consumption is the mass of fuel burned per Kw of power produced over an hour, which can be used to give an idea of how well the fuel is being used to generate power. The SFC decreases from about 0.35Kg/KWh to 0.25Kg/KWh when the dyno speed increases from 1000rpm to around 1500rpm. This reflects the initial load being put on the engine from it being idle. Then after some power is applied the SFC drops because it is returning to what the value should be after being idle. Once the dyno speed reaches around 1750rpm the SFC slowly increases from 0.25Kg/KWh to 0.4Kg/KWh. 0.4Kg/KWh is the maximum recorded rpm. When the power is applied to increase the speed, the engine needs to burn more fuel more often and therefore results in an increase in dyno speed and SFC. If you want to have an increase in dyno speed for the amount of SFC is to lower the fuel flow rate. However, this may have a negative impact overall as the engine is already running lean on fuel and therefore may struggle more as a result, being a hinderance more than anything. Lean is when there is an air to fuel ratio that is greater than the recommended ratio, rich is then the opposite.












5.2 Torque against engine speed:


Table of torque against engine speed

Torque increases from around 85N/m to 105N/m whilst the dyno speed increases from 1,000rpm to 2,500rpm. This because when a greater speed is reached the torque needs to increase to allow the increase in speed. Over time the engines dyno speed increases while the torque stays flat before then starting to drop. When the rpm reaches a certain maximum point, the engine cannot continue to increase the torque. This is due to the cylinders not being able to have an increased amount of air needed (the air to fuel ratio becomes less efficient). A way to get around this is through tuned intake, which means that an increase of air is sent into the cylinders when a certain rpm is reached to allow for a better air to fuel ratio and an increase of air intake. Also, they could port and polish the engine to increase the air coming into the engine. The increase in air would increase the overall performance due to the overall increase in air to fuel ratio.















5.3 Brake power against engine speed:


Table on brake power against engine speed

The power produced by the engine linearly increases from 10,000W to 40,000W, whilst the dyno speed increases from 1,000rpm to 4,000rpm. This is because the dyno speed increases proportionally to how much power is being applied until a limit is reached when no more power can be produced. At around 45,000W brake power hits a maximum and then starts to drop to around 41000W whilst the dyno speed increases from 4,500rpm to 5,500rpm. This happens because when the engine reaches a certain rpm, in this case around 4,500rpm, not all the exhaust fumes are able to be removed from the combustion chamber before the next combustion takes place. Changing how the air is being brought in and out of the system could increase the engine speed and power output, theses could be through areas such as a tuned intake, change of air filter, as well as port and polishing the engine.


6) Conclusion:

To conclude, when the rpm increases the torque and power increases until the combustion cycle is no longer at its most effective point. This is probably because when the engine reaches a certain rpm the combustion cycle cannot happen effectively. This may be due to the air fuel ratio being inefficient.  

Alterations to the air intake system could increase the power and torque of the engine, additional modifications could be carried out through polishing and porting. This is done by the ‘exhaust and intake air ways on the cylinder head being enlarged to allow more air’ (autos.com, 7/10/2023). Also, the SFC increases whilst the power increases, this can be decreased by changing the fuel flow rate. The air to fuel ratio will have a varying affect over all the values as some will be improved and some will hinder and it’s about getting a good balance. 

Alterations to the fuel delivery could be explored, carburettor, single point injection and multipoint injector systems, doing so would lead to changes in the fuel delivery, which could allow for better vaporisation of the fuel, ultimately giving an increase in power output

The fuel quality being used can have an impact, known as the octane level. The octane level is about how well the fuel is going to be burnt. Meaning if there is a higher fuel octane available compared to the one being used it would improve the power output from the increased fuel being burnt.

Varying engine timing or even variable valve/engine timing would change the torque and power curves of the engine. If the data was then recorded it could be then used as a further comparison and therefore gather an optimum timing point of the engine.

Tunned intake could be used to give a better intake of air, this means that the engine will have a change in air to fuel ratio or if being paired with an equivalent fuel increase an overall increase in SFC and air to fuel ratio.

7.Evaluation:

I feel that I have gained an understanding for how different areas of how the engine works, some of which can then be changed and improved to get a better outcome from the experiment. This is predominant with how power, torque and specific fuel consumption can be improved and what effect they have on one and another.

There are a few areas that could have been changed if the experiment was to be redone:
· The dyno runs could have been redone to get an average set of results. This would make the results more accurate by giving a mean value.
· How the data was gathered could also be changed. In this case it could be changed from a sweep test to a step test. This would allow the plotted points to be more accurate, because when the engine reaches a certain rpm, it stops and gathers the data from that specific position.
· The air filter on the dynamometer could be changed as it is not the designed one for an engine of a car.
· The experiment could be carried out by using a different manufacture of engine with a different expected power, which will ultimately be used as a comparison.
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Brak power against engine speed
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SFC against engine speed
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765561.2608 0263778986 3273405823
7648135669 0259644766 3413661473
766134.9226 0259341293 3625685728
770795.1185 0265812674 3979518021
773051.0916 0269316507 284051620
7746109359 0269266782 4536167673
7795869681 026756852 4809115968
787375.7439 0269010646 s188356432
7918143425 0265760536 5445989637
797544.1438 0263581451 s756125923
804376.89 0262123893 s0s7257848
s06587.7437 0261834352 6412200486
8123308067 0260390198 6765305074
816404.4497 0260866578 7142500376
s17a48.6429 0263205761 7554121051
8165978188 0264619225 7904823508
815708.3208 026279381 8162984182
8149735181 0264311686 8533265254
8136908363 o2sast6115 sss3se1712
s13188.0765 0268189117 9323988303
s11160.1463 0269122003 9671436017
805131.0296 0271088889 9963175304
798788.5223 0274029508 10283908713
797254.4606 0272147983 10547437678
795320.7693 027256378 10891165097
7897130646 0276838472 11292574228
785317.1398 020842232 11706025566
784492.0982 0285305558 12290279451
7807149547 0291976074 12875491300
780721.4003 0292841007 13300721464
7789617412 0297098473 13911687240
777318.1097 0295648103 14226710277
7788908392 029730982 14817025820
784002.2298 0294091378 15310050383
787530.4392 0292230439 15819742833
7523815586 0293319272 16557662286
7958750981 0230072781 17008533401
795572.1492 0293187192 17679586170
8005804095 0291408805 18306073476
799684.4659 0298931135 19268385164
7990463478 0297963936 19711752731
798066.6109 0302182768 20491950114
797757.2203 0299002018 20811845451
7960942058 0300369102 21378798205
790699.2472 030342339 21868804180
787375.7439 0303158562 22233068117
781108.1385 0309324915 22901466569
773502.2863 0310315866 23103566976
765316.3266 0312538969 23352213207
756988.5629 0310135131 23533944590
750916.7723 0317299076 23965168138
747249.2086 03170495 2u2s7811158
7a1467.4677 0318171802 20572855039
7373229228 0321614227 25143130486
7349058087 0323026707 25675101786
7339711913 0323053784 26204147107
734705994 0319826883 26588511308
730329.4061 0322839957 27119508698
7288300182 0322643703 27595300447
723168.3028 0323969915 27882053007
715858.9498 032092002 28001097010
7088460962 0320800085 28038038188
7003443003 0320091827 28358740095
630173.0843 033055927 28210978418
678338.8937 0334038315 28119336513
6675743086 0337821733 28146936520
6596143167 0339022773 28142546449
es1692.6282 0310372038 28106797836
6401478468 0344280008 27982531976
628974.9787 0346802633 2753729137
6178053334 0350970397 27632096316
6110677085 03545617 27834143596
500073 3846 0354833611 27389490722
s91636.0451 0357682345 27352080320
s83934.7973 035728464 27119550827
577770.189 0366405087 27739022001
s7318.1888 0371350207 28183430185
'571389.0085 0.37449747 28765365767

Dynospeed
rom
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
1600
1650
1700
1750
1800
1850
1300
1950
2000
2050
2100
2150
2200
250
200
2350
2000
2050
2500
2550
2600
2650
2700
250
2800
2850
2000
2950
3000
3050
3100
3150
3200
3250
3300
3350
3400
210
3s00
3550
3600
3650
3700
3750
3800
3850
3300
3950
4000
4050
4100
4150
4200
4250
4300
4350
4400
4a50
4500
4ss0
4600
4650
4700
4750
4800
4850
4900
4950
5000
s050
5100
s150
5200
s250
5300
s350
400
sa50
5500

Fuel Flow Rate
V/min
00704
00724
00737
00728
00744
007895
0073
0079
00835
00847
008865
00932
00959
009875
0.10005
00305
01093
011415
011785
0.12085
0.12555
02785
01309
013435
01377
014105
0.a455
0.14985
01537
015565
0159
01626
06805
01718
07465
01784
018005
01831
01879
0.9255
0.199
0.20605
021005
021605
021795
022305
02255
02285
0232
023605
020195
o.2a585
025505
oas7ss
026485
02651
02693
027375
02759
028285
028455
02871
028895
029305
02949
029715
03022
030605
03092
03099
031485
03171
03194
032085
03200
032485
032455
03257
03217
032885
03287
032985
03297
033095
03338
03313
03320
03308
03388
03a3
0.3a88

FuelFlowRate | Lambda

ka/sec
316
3258
33165
3276
3318
ssss
3555
35
32575
sais
soms2s
a1t
aass
aars
450225
seans
st
sa3675
sasss
saars
sesrs
sasas
sa005
sous7s
a0
aaums
asa7s
G
cats
700025
282
231
25225
21525
2ase2s
a0z
as0225
a2
aasss
asours
asss
sans
sasazs
a5
ss077s
1003725
101475
102825
1053
1062225
08775
1rois2s
1wans
1wsa7s
1rs0025
119295
121185
12375
12055
1272825
1280075
129195
1300275
118725
132105
san7s
15599
17225
fiim
135055
1015025
102695
10373
10s2075
a3
seg2s
1060075
106565
o
1078025
107935
sea32s
10835
1089275
foo
105085
10958
o
15216
1san
o695

Lambda
12658
126783
127344
128476
129181
120729
129895
129469
12855
127818
12195
127766
128235
129028
129942
131053
1319
131849
131892
131484
131653
132098
132287
132164
131652
130465
129646
128229
127304
126984
127846
127876
127634
128027
128371
1282
127848
126036
12531
123983
120735
12193
120852
119274
118481
117378
116118
115104
114117
112669
111975
110622
109697
109401
109659
109808
109907
110533
111704
112259
112661
11222
112394
11233
112179
112656
112278
111943
111986
111873
111563
110953
110569
109782
109558
108827
108396
108221
10846
108823
108687
10891
109185
109407
109346
108804
108339
108007
107835
107923
1.08366

2
0075 0.004417865

Baro  Baro  Humidity Ambienttemp  temperature  dynoradius bore diameter pistonarea
mear  Bar % Degc. Kelvin m

fuelpump displacment _ calorific value
ec/min 44000000
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SFC against dyno speed

Oynospecd ()

Torque against dyno speed

Oynospesd ()

break power against dyno speed

stroke length

009

cylinder number




