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Abstract : This paper proposes a method to detect misfired cylinders by the exhaust pressure ascent rate. The misfire is
generated by faults of electric system or faults of fuel delivery system. It is one of the abnormal combustions. Therefore,
it increases the unburned hydrocarbon and the carbon monoxide and affects a bad influence to the 3-way catalyst. The
misfire causes to decrease the power of the engine and increase the consumption of the fuel. Early detection and
correction of the misfired cylinders can prevent these unusual phenomena. The misfired cylinders can be detecied by
the comparison of exhaust pressure ascent rate during each cycle. The exhaust pressure ascent rate is defined as pressure
rise per time. Our experimental results showed that the proposed method is effective in the detection of the misfired
cylinders on a gasoline engine regardless loads and revolutions of the engine.

Key words : Exhaust pressure ascent rate(®l 7] <+& A}<5 &), Misfire(-d 3}), Unburned hydrocarbon(¥] 3 g3} 4,
Carbon monoxide(d AF3}EF 4), 3-way catalyst(3-d Z1f)
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2. Dynamometer

3. Dynamometer controller 4. Amplifier

5. Data acquisition system 6. Personal computer
7. Exhaust manifold 8. 3-Way catalyst

9. Muffler

Fig. 1 Schematic diagram of the experimental apparatus
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Fig. 2 Schematic diagram of the additional device
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Table 1 EPAR at the intake boost pressure of -60 kPa
Intake | Engine | Misfired Exhaust pressure oscent rate
pressure| speed | cylinder Ist nd 3rd 4th
1st | 113.77] 11642} 116,53 ] 117.12
2nd | 118.61] 112.93] 118.99] 119.29
1000 = 0 [ 121.78 | 120.53 | 113.20] 121.20
P T4h | 118.04] 118.80] 117.66 | 113.11
1st & 4th| 112.58] 119.40{ 119.01] 112.58
1st | 112.42] 12090] 12327] 11821
2nd | 13044 114.68] 119.25| 129.20
1r[5)0mo 3rd | 129.16] 119.71] 7| 131.28
4th | 12422] 125.25{ 121.99| 115.81
Ist & 4th| 115.08] 127.02] 126.86 | 114.08
-60kPa Ist | 110.47] 11649 119.06 | 118.09
ond | 119.94] 107.17] 115.10] 116.72
2000 [ 116.79| 11531 | 106.18] 119.69
P4 | 113.54] 120.74] 11691 | 108.05
1st & 4th| 105.03 | 118.84] 118.53| 105.32
1st | 109.53] 12039] 129.70| 123.61
ond | 13120 | 104.02| 124.08 | 108.61
2;,?: 3rd | 11147 128.57| 102.42] 128.40
4th | 131.11] 133.34] 112.38] 103.60
Ist & 4th| 108.83 | 130.82| 120.87| 109.36
Table 2 EPAR at the intake boost pressure of -20 kPa
Intake | Engine { Misfired|  Exhaust pressure oscent rate
pressure| speed | cylinder 1st 2nd 3rd 4th
1st | 112.08]126.548] 122.73 ] 128.47
2nd | 120.02| 115.14] 126.13] 127.94
1000 = 12828 | 128.13] 112.07] 127.59
P I™"4h | 12830 126.69| 125.99 | 114,63
Ist & 4th| 114.23] 126.80| 123.18 | 11424
Ist | 117.45| 137.28] 134.59| 14232
1500 |2nd_| 158.85] 119.93] 13291] 16191
3rd | 16549 | 138.49 [ 41808 159.46
P T4 | 15085 13832 140.12 | 12518
1st & 4th| 113.29] 140.93 | 141.25 | 11073
-20kPa st | 106.34] 13937 | 144.97| 136.16
ond | 14544 | 104.26{ 131.19] 123.49
20?: 3rd | 124.29] 131.85| 10323 | 142.86
P 4th | 127.41] 144.16| 127.05 | 101.79
15t & 4th| 101.55| 140.60| 142.19| 101.00
1st | 102.81] 139.68] 156.23| 139.66
ond | 161.84| -99.35! 140.14| 143.75
2;0“10 3rd | 14631 150.62| 9850 161.76
4th | 156.76] 162.40] 127.75| 101.59
1st & 4th] 104.83 | 151.38] 129.60| 107.45
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