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This report will look at the Dyno engine test, it will cover the way in which the sweep test and step test is carried out step by step, using images to show. The aim of the step test will also be included in this report. Once this is done the report will then look at the results gathered from the engine that was used for testing which was a, B16A 1.6L Vtec VVT Honda civic. There will be a excel table created showing the different sets of data looking at different aspects of the test. Once that is covered then there will be a complete analysis of the data gathered looking at how the results vary and why they do so, after that there will be a conclusion of the data and an evaluation of my input into the practical tasks. 
[bookmark: _Toc30356312]Methodology
[image: ]This report is going to focus on power and torque, two principles which are important to the way engines work. Torque is not just related to engines, it is a turning force which can be applied to different objects. In relation to the engine it is produced from the crankshaft turning when the different pistons move up and down. To work out torque you would use the formula T=F.a and this is simply the (T) torque is created from the (F) force and the (A) length of the object turning and producing the force. Power is the other main principle as it is a product of torque. Power is known as the work that is done in time, which can also be called the rate of work and to work out power you would use the formula P=T.w. (P) being the power, (T) being the torque and (w) which is the angular velocity. The dyno tester is a type of equipment which is used to carryout tests on different vehicle engines. This piece of equipment allows for users to measure torque or power and look at the engines torque output as well as max RPM output, it can also be used to produce torque curve graphs. The group that I was apart of was looking at the torque curves on the engine first without load then with load added on. In order to conduct the test, we would have to use a computer program which would monitor and allow us to input different factors onto the engine. Fig 1.1

[bookmark: _Toc30356313]Engine dyno sweep test & step test
The engine sweep test is a test which involves setting up the computer on the engine dyno to allow the user to test any measurements that you wish e.g. torque range, RPM range. The second test that is used on this piece of equipment is the step test and this is when you allow for the engine that you are testing to build up is power range while increasing the load on the engine which can be done electronically using the computer, also as shown in fig 1.1 weights can be added to put more load on the engine. There are different weight sets that can be used to add load ranging from 20kg to 2.5, however due to some of the weights being damaged it reduces the actual weight which makes them not suitable to be used during testing as it wouldn’t be and accurate test. 
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Looking at the data that was correlated from the step test you can see that there are different areas of the 1.6 Honda engine that where tested. Below their will be 3 different sets of data that will be analysed from the test. 
[bookmark: _Toc30356315]Brake Power Vs Engine speed 
The first of the 3 graphs produced from the data gathered during the practical test is brake power Vs engine speed. Brake power is the available power that is produced, whether this be at the crankshaft or driveshaft. Brake power can me calculated using the formula (2NT)/60, N being the RPM and T being the torque. As shown below in Fig 2.1 this is the data line that was produced from the data gathered during testing and it varies when it gets to different RPM ranges for example when it is at 3100RPM there is a slight dip in brake power, and this is then shown when the engine reaches 5200RPM. Reasoning for this could be from the air and fuel mixture at the time, so if the fuel was a lean mixture then you would see knocking with the engine which will bring down the power at that range. 
Fig 2.1 
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[bookmark: _GoBack]The next graph that was produced is the torque against the engine speed. As stated, before in the report torque is the turning force produced by the engine. Looking at the graph there is not much variation along the torque curve, however when the engine speed reaches between 3000 and 4000 RPM you can see the torque almost reaches 120NM, this variation could be because there was more air being drawn in at that moment during the engine cycle, then as the range starts to hit max the torque drops off. 
Fig 2.2
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The final graph that was produced from the data was the Specific fuel consumption. The S.F.C is the Specific Fuel Consumption, and this is a measurement of how efficient the engine is at producing power. S.F.C is measured in Kilograms of fuel used per Kilowatt hour hence (Kg/kWh) and is the rate in which fuel is burned in order to provide power. Looking at the graph below you can see that there is a period of variation with the fuel consumption efficiency and this is due to the engine starting, which will require a large about of fuel dump to crank the engine over. Once that is done you can see the fuel efficiency started to make its way further up the chart until it reaches its max RPM range at 5500. 
Fig 2.3

[bookmark: _Toc30356318]Conclusion & Evaluation of tasks 
In conclusion to this report I feel that the data gathered from testing was very useful as it allowed for different trends in the data to be looked at and it demonstrates well the different stages of engine performance and how it effects different variables, for example the S.F.C being affected by the engine starting over. Looking at these trends in different parts of engine operation are important for motorsport applications as they allow for engineers to build better engine systems or improve on already patented designs. Looking at my input into the practical exercise I feel that it was good as it allowed me to gather the data I need, see how the process is carried out and the different features that the dyno tester can utilise for engine testing. Working as a group I felt went really well because it allowed for data taken from the dyno to be discussed with other people and when carrying out the step test it allowed for ease with testing as I would operate the RPM increase and the other person would operate the increase in load demand to see what output readings we were getting. Looking at Fig 3.1 which will be in my appendix you can see that as well as data gathered using the data from the test, the test its self-allowed for lots of data from that engine such as load, torque, fuel flow rate and the dyno speed. Points for improvement for the performance during the test could be, looking at more variables in the test which would affect the data readings E.G. type of fuel used in the engine. 
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S.F.C against Engine speed Chart
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Brake Power agaisnt Engine speed Chart

1000	1050	1100	1150	1200	1250	1300	1350	1400	1450	1500	1550	1600	1650	1700	1750	1800	1850	1900	1950	2000	2050	2100	2150	2200	2250	2300	2350	2400	2450	2500	2550	2600	2650	2700	2750	2800	2850	2900	2950	3000	3050	3100	3150	3200	3250	3300	3350	3400	3450	3500	3550	3600	3650	3700	3750	3800	3850	3900	3950	4000	4050	4100	4150	4200	4250	4300	4350	4400	4450	4500	4550	4600	4650	4700	4750	4800	4850	4900	4950	5000	5050	5100	5150	5200	5250	5300	5350	5400	5450	5500	9.2263802239231989	9.7141639467017598	10.250049792550186	10.829347163677118	11.461565414074878	12.140339342733332	12.861755846212695	13.591276233125759	14.321326341465172	15.058275644188052	15.763740697619198	16.448777300560103	17.094076252631041	17.730754415682881	18.368124634146561	19.052648603449065	19.756028946750721	20.429044290871147	21.106664793843205	21.768731137836795	22.425158511808	23.087199224119676	23.753110320401277	24.424100761650028	25.061650401887142	25.676216967336	26.342499723005435	26.970176893756367	27.580099852830717	28.17624578287306	28.772203747247996	29.383160517493121	29.996398507429117	30.571214606167036	31.141570792250878	31.630627555231463	32.216973638886394	32.818574845230707	33.419116608722341	34.033367050094178	34.634297560761595	35.330885508354449	36.072175109215785	36.882747146306876	37.702221920918184	38.507351497548264	39.229468600333433	39.96782337361492	40.687236333957536	41.374302111717121	42.02476584769493	42.585992883068272	43.138120671359992	43.619381131089916	44.063270598580473	44.436685756632002	44.762947163844686	45.094702294882239	45.455762982248316	45.788116185863998	46.106269437695993	46.495396816764476	46.905123524202658	47.338854301758929	47.838509765213431	48.365894436558399	48.829097376375678	49.228144216347204	49.650003253227517	49.950346758072094	50.236302345465603	50.532467886157228	50.692392493550074	50.859216295326384	51.014967210513277	51.093404429135475	51.114084924497909	51.112803340401918	51.119775157884149	51.129246064353588	51.099748270410672	51.06839217952853	50.945249035690878	50.784696452090984	50.682413225389226	50.4843529472464	50.250143453702393	50.075578883986239	49.812764433419517	49.738970821171833	49.796334525308801	Engine Speed RPM


Brake Power (Kw)



2

image3.png
AutoSave

Engine Dynamometer results G Hnd

MARCHES| E. (95047

File Home Insert  Pagelayout  Formulas Data  Review View Help  FoxitPDF O Search & Share & Comments
f’ng oo KA - Bweptea Gener = A=l e ) ORI 4

[ G- a-A- G99 g | Condiions Fomates Cel | s Delete Formt St Fnas | o

5 BIU-|E-[a-A MegeCener < | @B 96 9B | (i e s |- €08 e siear

AL M fo v
i oo iy Amven ey

2 oo % beec

3 Series 1 Point "5150"
2 o.001173 2668526737 Value: 0293252713
S Thadi s Oyesss ruelFowte s Fowie FosiFowRat Lamids Torws | NoGi 80 0 Gore aME Temer

6 m Newtons. pm 1/min Ke/min Ke/hr Lambda Nm. N/A w KWW Pa Ke/KWhr

Tlosrs wew o oom | obm o 1% smowe o smomoms o;es mmoss el meiw o0 Gwmm  omen 0w &
olosms e | wo oo | ome  axe  dues s 4 smeimsw omes serms vmess mecs 00 omsw omon oo 4
slomsms wmom | mm | oww | oows | aas 1w smoms 4 o 0mn meass now umi no  omms omon oo 4
wlosms moan | m0  oom | ome | me | imes mowe + | wmswns wems mmy tem mewm e owmu  oowen oome s
wloss mm | ;o om | omw | ue 1w miwn 4 | lussn s nomes wmws s e ommo  oowen oome s
losms e | ;o owes | omenm  sswms  imws mre 4 | nuomms mue umes wes smese o | ome oo oome s
Bloss msme | mo oo | omws | w5 imew sasm 4 | s ;s mome wews mem  Gwoweol  oowen oome s
wlosms e | mo  oome | omw | wm  imvs suss 4 | Lwwen ;s bemw s mew 0 oxsw oo oome s
sloss merm | uo  ooms | omams | ams  imw mome 4 | o e usen wwme sewe W oxmn  oowen oome s
tsloss mss | uso oo | o | s> ims miwe 4 | Dhewses 1o i wos sowm o oy oowen oome s
wlosms mom | 10 oo | omsens  smms | ims mosm 4 | sy | 1sne dowe wnms o s oxoes  oowen oome s
wlosms mea | 0 0w | o | ame  imwe mam 4 | dowerm oues iowies s mewn o omen  oowen oome s
losms msve | a0 oo | oomss | emss | imen moms  + | imons ;owss ymes wso miss e oxuss  oowen oorme s
olomsms wy e | omes | oowes  esss | ime s s mrma mmn s msss s ey oma  omon oo &
nfomsms wewz o | omws | oo estms | ime waiow s | i wmwen mesis messs noes 70 ousm  omon oo &
2lomss war  wo | omwws | oomws  eens | imw wasws s+ wwss sows weies mems w70 owam  omon oo 4
Blomsme wee  wmo | ows  oomws  sos  imoy wmw s o et mos aoes e w0 ouem  omon 0w &
wlomsms wan  wo | omas | oowem  snes | ims s 4 Jsous  mess s s s W omws  omoon oo &
Slomss ;oo o | omus | oowws  sass | imm uweoom s | mbseeim 2o muees amens w0 omvay  omoon oo &
lomsms pos w0 | oms | oowan  sams  imw wesws s memie awn mwm a0l usas o ouess  omn owm &
2l oz g ousss | oo sews | imm o s mosim) maws ames news nms  am  omes  omsn owms s

GrD HnD BsC @ < O





image1.jpeg
PRIFYSGOL CYMRU
Y Drindod Dewi Sant

UNIVERSITY OF WALES

Trinity Saint David





image2.jpeg




