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Introduction page 1

This report is written and directed to display many principles about an engine dynamometer, also known as a dyno. The purpose of the report is to explain why an engine can behave a certain way and how different characteristics may occur when there are different variables acting upon an engine. This data is then plotted graphically to show a clear correlation and understanding as to why this happens.  



























Description of test and methods- page 2
A dynamometer consists of many different components, such as an attached engine, sensor modules which feed the computers and an exhaust extraction system. A fuel line is also connected to the engine.  The engine used in a Honda 1.6 crx engine 4 cylinders.  The throttle cable is also controlled by a computer and is actuated from the dynamometer itself which helps top give us recorded readings of the throttle system.
The engine is connected to the dyno via a drive shaft and is bolted straight to the crank shaft. This means the RPM of the engine will match truly to the RPM of the dyno. The inner core of the dyno spins freely and is powered by the engine however the outer casing is fed by current which produces an electromagnet field which produces a load on the engine trying to slow it down. When the dyno turns a sensor send a signal between 0-10v system which we can read, and the rest of the information is calculated.
The dyno is calibrated by calibration arms on each side of the dyno, and these are designed to be a specific length which is 815.776mm and this means that we can hang a mass on one end, and we can therefore work out torque at the central access of the dyno meaning it’s a true representation of the engine. These weights are also fed back to the computer attached to the dyno. 
Once sat back in the engine room the test that they engineers had carried out was the manual operation. This consisted of controlling all aspects of the engine such was the engine speed and the engine load. This was controlled to be able to get a reading of the torque and speed to find a correlation or difference between any other reading needed. Toggles are used to control the speed and load on the engine where the student were to control the dyno their selves. This will allow them to target certain elements of the dyno and help them aim the dyno at a specific area.















Graphs and spreadsheets - page 3
Spreadsheet submitted to turn it in
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Figure 1
Figure 1 shows the correlation between SFC (specific fuel consumption) and engine speed. SFC, also known as specific fuel consumption, is a measure of how much fuel an engine consumes per unit of power produced. Specifically, its usually expressed in terms of fuel mass consumed per power output. Lower values of SFC indicate greater fuel efficiency. The engine is most efficient at 1750 RPM.
 As we can see a steady negative curve is produced when around 1000rpm. This is because the engine is starting at idle speed meaning there is little to no throttle acting upon the car. When we then approach 2000 rpm the line seems to dip meaning that the SFC is dipping and becoming better as the car slowly starts to produce power.  The Honda crx engine is a vtec engine meaning there is no assisted air pressure in the engine such as a super or turbo charger which can explain why the SFC is higher at higher RPMS.  From the spreadsheet we can see that by the data it shows that at the start of the drive the engine has good SFC which increases becoming less fuel efficient and then picks up later around 3000rpm with a steady continuous rise with fuel consumption slowly becoming worse as rpm increases. However there is an anomaly at 1250RPM which sees that the fuel consumption does to increase of decrease it actually stays the same.
Figure 2
Figure 2 is the comparison between torque and engine speed. Torque is a measurement fort a force that can cause rotation and that rotation being the crank shaft in an engine which helps to create power. Now with a vtec engine as they have no added air pressure, they purely rely on the power produced in torque from the engine. We can see when the engine starts from idle the torque increases to roughly 90Nm. After this slight increase the engine reaches its max torque of 103.5 Nm of torque at 2350 RPM. The engine then slowly starts to bring the torque back down after reaching its peak torque. The reason as to why a super or turbocharger would be a good idea here is because it will bring an induction of air in that the engine can use to produce more torque. Comparing this also to SFC this is the reason as around 2000-3000 rpm the fuel economy is its worst due to the engine working the hardest and more strain being put upon the engine.
Figure 3
Finally figure 3 is comparing brake power compared to engine speed.  Brake power is described as the amount of power produced by an engine under ideal conditions. This is pure power the engine makes ruling out variables if the car was driving and not in an engine on a dyno. In Figure 3 we can see the continuous correlation between brake power and engine speed. From idle the brake power increases significantly. The brake power is highest at 4700 rpm and seems to peak there. The brake power is a measure of the usable power produced from the engine and after 4700 RPM, which is the peak of the graph, the power seems to withdraw and then seems to slowly drop off, this explains car ‘drop off’ and how the usable power has all be consumed and the engine is struggling to keep at an optimum rate matching the engine speed. 


Conclusion- page 4
To conclude this report, we can see that there are clear differences between different factors of the Honda crx engine. The report explains as to how all the data that has been gathered for the Honda Crx engine can be applied to asking different questions and how other factors can hinder other variables of an engine speed, such as engine speed compared to SFC. I believe the Honda Crx engine is lacking power due to what the engine states it can produce in the vehicle handbook. 


























Evaluation-page 5
To evaluate the report, I feel like the test carried out could have been more aimed and specific to the test we wanted. The technique we used was the manual technique to carry out the task and find the results we needed. This meant that the students were carrying out the test. This leaves room for human error and not an accurate result. With test we carried out if human error was not occurring it would also be difficult to find the exact point, we needed for the result to be a true reading.
I believe the step test would have been more suited to this report as it would be more aimed at the results that would have needed, and the risk of human error is massively reduced. This test would have aimed itself at the results we would have needed, and the computer software would have automatically controlled the engine and found the results itself. 
I feel that I could have investigated the custom air intake and approached the question to if this would have affected the stock values of the vehicles performance and how it could have either positively or negatively impacted the engine and the results, we have been able to obtain. 




















Spreadsheets- page 6
[image: A screenshot of a data table

Description automatically generated][image: A screenshot of a table of numbers

Description automatically generated]


Top of Form



image6.png
Load Dyno Speeduel Flow Rat Lambda. Torque Power Comected P SFC  BMEP DuerallE

Vevions  wom - lmin  Lambda
Wz 0 oowe o 6343 81974 5766055008 005 6530723 00009
W w0 oo i G352 52me S2iboedsz 03 21T 00009
waes ot oot vz S4SST 5744 SoU0SMOEI 0394 66003 000D
iz M oo tzams G50 023 290 031 Griswe 00003
wse w0 oows  1zwmr G657 o7 WSW005T 03069 SOLGEHT 00009
s e oomss 1z GU104 TS TSI 03077 Gzo0rs 0001
Woes w0 oors iz G35B Tl Tzzerse 0207 05557 0001
ms w0 oo zwes Stan o TsekieS® 0ziee T4 0001
Mz W oo 1o 32 6T Tord0aM 02734 TI3HE 0001
T W oo iemw 94453 W33 T4ZSTES D26z TeETIS 00T
s w0 ooses 1z 9543 WS BOTH  02ede 753653 000M
m w ooz 1z 96080 TS TSooTezSd 02673 TSRO0 0002
4T B oos 1z 66 BT BOTSHSS  0265 T634 0002
TeT w oosers 1oz S6eS1 Bz TRoIRATH 02539 1855003 00D
Tess T oo 1z SeTST Tz TTaSess 0259 T6453 000D
ms W owws 13w ssee W ToTOn Tesses 000
ms  wo 00m  owo 9USS 36 TeeTETIT 026 TIOSWS 000
M3 we  omes 1w 963 TS 106060 02654 772063 000
e wo 0w 9037 SOT BEWSSMES 02654 T44Z5s 000
woss w0 omss  iowed 56660 Z0MD 2076508 026TT TISA03 000
w®  am  owss 13w 9965 20072 Z0SeSZON 0269 ToLBAT 00D
wees  ws o s W07 7Sk Zieweee 02659 TGS 000
o zo0  omes st W59 2271 z23waEy® 0237 TITHZ 000G
'S ZS0 omes  1ared W5 z292 Z3bSdssaAd 02622 S0AGT4 DODTY
wsu  zZw  own e 0205 7351 Z36SSSSTS 025 G0BGSTT 00T
w03 @ owws  1aves W20l 20225 24eoE 0605 GRS 000B
wees  z0 0w 123 0333 24607 ZS09MHG 02506 GB2E 000D
weez oz owses iz 0348 zsee1 ZSeooeTso 0263 Gmessl 0001
wees w0 omar e W335 59T ZTEES 02647 TS 00D
weSs s o%ses iz Wa24 40 ZmoaTESS 02629 SESEZ 000D
woes 0 0w izms W3S ZU004 21RO 0z6es GWTOS 0002
wos  mm owm iz W25 ZiS01 2use0iSEd 02845 ST 002
wo® w0 oens 1z oS 28025z 0266 SRSIES 00021
wses s orus iz W2t Zds1 ZmesseST 0285 ST 00021
'ist zim0  omes  izsemt M3 ZeE ZmSTOMS 021z S04SH 00022
sz omes  1zow W1 29T 252032058 02741 TSREN4 00022
e300 owwos iz 005 25507 29 TSoBSTes 02123 TT0GST 00023
e w0 iz 0065 3008z 0ZiEeSE 02721 T9STH 0002
s mm 0w 1z 99540 30356 0S9OTS 0277 TER52T 000Z3
e w0 omess 1z 9935 30105 0EONIE 0206 TESTaZl 00024
mn am ows 1zms 99267 313 IS 0254 TE430T3 00025
mE s owens  1zms SEs0 31so Urezbsd 0z T0S3N 00020
me s ozoos iz S1 32016 22T 025 TE0SITS 00026
woes S0 ozeos  isen saser J25e2 J2TUGISS 02972 TIBTEZ 00021
e w0 ozms 1w 9379 32965 SaTSOTS 0230 TILIS 0002
ot @ ozaws  imm SESTO BN TSI 02974 BTN 00020
s w0 ozss BT 99225 34291 SdeSIaTSS D2z THITS 00020
e w0 oz 1w ST 34967 IIGZST 02324 TOT343 00029
wss s oz iwm 0023 35706 GSoWesdE 02534 TSZTAS 00029

2348 350 | 023805 | 112689 0073 36392 | 3660351499 | 0.230z] 795 6576] 0.003|




image1.png
X

Prifysgol Cymru
Y Drindod Dewi Sant

University of Wales
Trinity Saint David




image2.png
04

035

005

comparison- SFC against engine speed

1000

2000

3000

Ensine speed

5000

6000




image3.png
Torque

120

100

80

60

40

20

comparison - torque against engine speed

1000

2000

3000

Engine speed

4000

5000

6000




image4.png
Brake Power

50

as

40

35

30

25

20

15

10

Brake power against engine speed

1000

2000

3000
Engine speed

4000

5000

6000




image5.png
12343
12421
124.07
2337
)
23T
12351
12267
216
e
120
873
117.49
TS
5.5
5.0
114.39
114.02
387
339
11331
307
22
Mo
103.57
10865
07.08
105.20
10363
102.34
i
99315
arsez
5843
94803
ErE
ERC)
EE
sagaT
8328
88647

3500
3550
3600
3850
00
3750
3800
)
3300
e
4000
ans0
a0
a0
200
azs0
4300
430
4400
440
4500
ass0
4500
480
410
4750
4800
azs0
4300
ass0
s000
E
S0
st50
s200
s2s0
sa00
S350
s400
s4s0
5500

0.24135
024545
025505
025755
028445
02851
02833
027375
02159
02s285
028455
0287t
02835
023305
02343
o2s7s
a0z
030605
e
03058
03was
03t
031
03205
03201
032485
032455
03257
03211
032805
03287
032985
03297
03303
0333
03
03320
03308
0338
0343
0.3488

111375
110822
109897
103401
109853
103808
103307
110533
111704
112259
112481
11222
112394
112233
112ms
112458
112278
111343
111988
111873
111563
110353
110563
109782
103558
108827
108396
108221
10845
108823
108887
10891
109185
103407
103348
108804
108333
108007
107885
107323
108365

10063

e

0121

011

0101
00,37
0078
100.07
93853
859
B

X
5508
Ere)
%4574
sz
EE
s
w285
w2388
a2
2243
1526
0801
83715
emsaT

7.3
E

8454
a3daz

248

a0
73505

7511
.33
75347
74879
73300
73120
72543
72386

36.306
7869
X
ET
317
39851
anpss
0348
407
angg
41008
1081
a1
41304
avsa
arre
a2z
azan
203
43333
43559
43353
403
44119

d4.091
43308
43805
43381
43278
pEx: )
2841
azste
an
a5
a17ss
4158
41408
a3
41405
41653

37.11986588
78871637
3837778835
e
39.36403854
Ere
403280767
ansammsszz
4033620962
avrE078307
4124586119
131947401
4137442369
a1saamaer
4183825231
420087553
42 26539972
42 5tBBa0dd
43051TI68E
4358453097
a3 srEaTET
4420779102
44.34515768
44.37508467

44.34537397
4416234823
4385784010

4363295650 0330

4352853092
434381743
4309535375
4276242525
azanuseiss
42.359562
4199740447
4180125085
4164534773
4159179588
a16435THE
4189414718

0.2333
023
o231
02381

03023
02391

03005

03038

03033

0308
0314
03t
0343
031
0ame
03
032

032

03z

032
0323

03228
03241
03251

0323

03298

03307

0332

0338
03405
03444

0347

038t
03548

0355
03578
03574
03868
03715
03747

735.3847

799.4361

0.003
00031
00032

T95.0501 00032

978788
7975635
795 3087

730513
781943
7809241
7733201

765136
568102
7507339
w02
7412928
7371052
7347327
7337983
7345329
7301574
28,6623
72299
7156908
08,6791
700.753
6300105
7t

667817
653.4589
6515331
eas9971
eza.6288
617655
e
s93.932
sa1.4967
sa37972
s77.6341
130072
5712544

00033
00033
00034
00034
00034
00035
00038
00038
00038
00037
00037
00037
0003
0003
0003
00033
00039

0.004

0.004

0.004

0.004
00041
00041
00041
00041
00041
00041
00041
00041
00041
00042
0.0041
00042
0.0041
00042
0.0043
0.0044




