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INJECTION AND IGNITION CONTROL SYSTEM

FOR RACING ENGINE
Pariwat NOOTHES 47010438
Piyaboot ONMAN 47010457
Pornpawit KITPAKORNSANTI 47010487
Asst. Prof. Dr. Chinda CHAROENPORNPHANICH  Advisor
Education Year 2007

Abstract

The objectives of this research is to study and develop electronic control unit for
use in 4 strokes gasohol 95 fuel injection engine and compete in TSAE Auto
Challenge 2008 Student Formula. In this study, Kawasaki ZX6R 600 cc engine is
chosen to modify from carburetor to electronic fuel injection system. Ignition system
1s developing from CDI to electronic spark advance engine. Mapping ECU, tuning
duration time of injection and spark advance provide operation torque and power in
each rpm (revolution per minute). The result of mapping ECU experiment will be
compared with standard performance curve. This experiment will provides fuel
consumption and emission value.

In this experiment, if modify and tuning ECU we can control air/fuel ratio from
injection time and power from ignition advance. The result obtains better power and
torque in every operation revolution per minute, so we can compete TSAE Auto
Challenge 2008 Student formula. In fuel consumption and emission test , the
experiment show that the value of fuel consumption 1s rather high due to rich mixture
tuning but the emission from exhaust pipe test is very low when compare with
Pollution Control Department (PCD) standard.
© 2007 Department of Mechanical Engineering, KMITL. All nights reserved
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M8 n-1 pznuunind a9y TSAE Auto Challenge 2008 Student Formula

Fuel

Team cost Presentation| Design [Acceleralion| Skid pad | Autocross | Endurance Economy Total Ranki
anking

50 75 150 75 50 150 350 50 1000

1.4auto CU Racing 849.26 43.60 116.25 3.50 0.00 0.90 0.00 0.00 243.61

2. Aulo Kec. Racing-SPU 2007 71.44 60.90 86.24 3.50 37.86 7.50 131.14 25.73 424.31

2.Bangkok Tech .00 4.00 0.00 0.00 0.00 0.90 0.00 0.00 0.00

4.DRP I 75.00 54.10 52.08 45.08 45.93 113.40 0.60 0.00 386.59

5. G-KU. Src 57.49 54.10 89.18 3.50 40.50 0.00 0.00 0.00 264.77

6.Initial IV 62.53 69.70 129.63 3.50 41.48 150.00 350.00 6.80 813.64 1

7 kiaximas 60.08 67.40 133.75 3.50 7.58 0.00 0.00 0.00 272.31

8.MU Spead 80.85 58.90 105.88 350 5.58 7.5 50.00 19.76 332.97

9.RMU Khonkagn Team 74,10 53.00 77.92 3.59 14.73 7.50 50.00 44.58 325.33

10.5chnell 82.21 §5.80 134.40 75.00 49.73 83.27 289.75 15.69 795.85 2

11.5113 0.00 0.00 0.30 0.00 0.60 0.09 0.00 0.00 0.00

12 Siam kizchanics 79,22 47.20 77.79 3.50 22.59 7.50 0.00 0.0¢ 237.80

13.5leady-state 78.65 32.70 63.84 3.50 27.70 7.50 50.09 27.07 311,92

14.Sudsakhorn 89.91 50.99 96.94 3.59 B.72 7.50 549.00 50.00 357.47

15.TAT-F1 568,10 $9.40 114.64 3.50 0.00 45.71 113.71 29.49 444.55

16.TGSAE §0.83 70.40 127.50 3.50 9.98 0.00 121.23 21.73 455.19

17 ULTIRA - 90.36 50.40 55.27 3.50 2.00 7.59 50.00 0.00 257.93

18.0ateun 93.23 38.50 69.13 38.60 29.19 36.12 142.15 24.61 501.53 3

19. Auto kiec. Racing-SPU Blue shark 74.62 53.80 101.31 359 33.33 7.58 54.00 0.00 334.95

20.C1U-F1 50.85 58.30 52.51 3.50 37.07 46.22 204.53 28.38 502.48 | disqualiied

21.Cu Kangzing 0.09 .09 0.09 0.00 0.00 0.00 0.00 0.08 0.00

22 Pirun Racing 79.80 54.69 121.30 (.00 50.00 69.83 0.00 2.00 385.52

23.5leadfast | 0.30 61.20 76.86 .00 0.99 0.0 .00 0.09 138.16
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Rpm Torque (N/m) | Power (kW) | Power (HP) AFR Ignition adv| Injection
2000 28.65 6.00 B.16 14.30 40.00 3.083
2200 31.69 7.30 9.93 13.40 35.00 3.107
2400 37.40 9.40 12.78 13.30 38.00 3.083
2600 35.26 9.60 13.06 14.70 40.00 3.035
2800 34.79 10.20 13.87 15.50 43.00 2.995
3000 40.74 12.80 17.41 14.80 45.00 2.995
3200 42.67 14.30 19.45 14.50 45.00 3.011
3400 38.76 13.80 18.77 13.70 45.00 3.107
3600 42.44 16.00 21.76 13.70 46.00 3.131
3800 53.02 21.10 28.70 16.80 47.00 3.915
4000 57.06 23.90 32.50 14.80 48.00 3.275
4200 63.89 28.10 38.22 13.40 47.00 3.427
4400 64.46 29.70 40.39 12.60 46.00 3.482
4600 59.79 28.80 39.17 14.00 45.00 3.594
4800 65.45 32.80 44.74 13.50 45.00 3.65
5000 76.20 39.90 54.26 14.30 44.00 3.706
5200 B5.58 46.60 63.38 15.50 43.00 3.826
5400 94.26 53.30 72.49 15.40 43.00 3.898
5600 86.46 50.70 68.95 15.10 42.00 4.018
5800 89.07 54.10 73.58 14.80 41.00 4.089
6000 89.29 56.10 76.30 14.70 40.00 4.217
6200 80.09 52.00 70.72 12.60 40.00 4313
6400 84.45 56.60 76.98 12.20 40.00 4.321
6600 76.97 53.20 72.35 11.90 40.00 4.361
6800 82.01 58.40 79.42 11.90 41.00 4.385
7000 B8.26 64.70 87.99 11.80 41.00 4.377
7200 88.60 66.80 90.85 12.00 41.00 4.369
7400 .94.33 73.10 99.42 12.10 41.00 4.361
7600 88.21 70.20 95.47 12.10 41.00 4.361
7800 89.74 73.30 99.69 13.70 41.00 4.321
8000 89.52 75.00 102.00 13.70 41.00 4.321
8200 B7.46 75.10 102.14 14.60 41.00 4.321
8400 B7.19 76.70 104.31 15.10 41.00 4.481
8600 89.94 81.00 110.16 13.70 41.00 4.688
8800 B9.96 82.90 112.74 13.70 41.00 4.688
9000 89.55 84.40 114.78 12.80 41.00 4.848
9200 90.10 86.80 118.05 12.70 41.00 4.968
9400 92.95 91.50 124.44 12.50 41.00 4.984
9600 95.00 95.50 129.88 12.00 41.00 5.072
9800 91.30 93.70 127.43 11.70 41.00 5.144
10000 92.82 97.20 132.19 11.80 40.00 5.224
10200 90.18 96.30 130.97 11.80 40.00 5.248
10400 86.40 94.10 127.98 11.70 39.00 5.232
10600 78.56 87.20 118.59 11.50 39.00 5.232
10800 74.54 84.30 114.65 11.50 41.00 5.256
11000 69.54 80.10 108.94 11.40 41.00 5.256
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Km/hr rpm BMEP (kPa) BSFC
4078 100 2077.49

4078 300 710.15

50 4078 500 329.57

4078 700 235.41

4078 900 221.02
5840 100 2035.96

5840 300 660.84

60 5840 500 403.01
5840 700 282.39

5840 900 214.61
7045 100 2052.52

7045 300 709.82

70 7045 500 404.43
7045 700 261.58

7045 900 210.80
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Kmv/hr rpm BMEP (kPa) BSEC
4078 100 89332.026
4078 300 30536.538
50 4078 500 14171.653
4078 700 10122.609
4078 900 9504.0052
5840 100 87546.233
5840 300 28416.324
60 5840 500 17329.589
5840 700 12142.661
5840 800 9228.3105
7045 100 88258.339
7045 300 30522.167
70 7045 500 17390.433
7045 700 11248.099
7045 900 9064.5533
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Km/hr rpm BMEP (kPa) CO (%vol)

4078 100 0.38
4078 300 0.21

50 4078 500 0.15
4078 700 0.2
4078 900 0.13
5840 100 0.25
5840 300 0.41

60 5840 500 0.32
5840 700 0.25
5840 900 0.13
7045 100 0.32
7045 300 0.31

70 7045 500 0.25
7045 700 0.18
7045 900 0.1
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Km/hr rpm BMEP (kPa) | €O, (%vol)
4078 100 10.9
4078 300 11.4
50 4078 500 9.8
4078 700 7.4
4078 900 8.2
5840 100 12.1
5840 300 10.3
60 5840 500 9.6
5840 700 9.9
5840 900 10.2
7045 100 7.7
7045 300 8.5
70 7045 500 9.7
7045 700 4.6
7045 900 7.7
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Km/hr rpm BMEP (kPa) HC (ppm)
4078 100 122
4078 300 156
50 4078 500 222
4078 700 310
4078 900 219
5840 100 133
5840 300 250
60 5840 500 357
5840 700 489
5840 900 245
7045 100 205
7045 300 375
70 7045 500 352
7045 700 288
7045 900 260
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Km/hr rpm BMEP (kPa) NO, (ppm)
4078 100 674
4078 300 553
50 4078 500 459
4078 700 367
4078 900 331
5840 100 560
5840 300 604
60 5840 500 352
5840 700 371
5840 900 336
7045 100 689
7045 300 701
70 7045 500 452
7045 700 381
7045 900 442
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