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Study of the effects of injector cleaning on the exhaust gases in a
common rail diesel engine
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Abstract As a response to exhaust gas regulations, the electronic control system was applied to the diesel engine.
The injected fuel mass and injection timing are accurately controlled using it, and the fuel efficiency and the engine
output are significantly increased. In addition, the noise and the vibration of vehicles are decreased. To maintain the
optimal performance of an electronic control diesel engine, it is important to control the fuel injection pressure
accurately using the fuel pressure regulator. When the fuel pressure regulator is not worked normally, the failure
phenomena (starting failure, staring delay, accelerated failure, engine mismatch et al.) occurred because the fuel
pressure is not stabilized and controlled accurately. In this study, the effects on a fuel pressure, return fuel mass flow,
and engine rotating speed according to the control rate of fuel pressure regulator were investigated to analyze the
performance variation under the failure conditions of a fuel pressure regulator. As a result, when the control rate of
a fuel pressure regulator decreased by 4% ~6% compared to that of the standard condition, the variation of engine
rotating speed and return fuel flow were increased greatly, and the abnormal condition occurred. In addition, it is
possible to diagnose the failure of a fuel pressure regulator by monitoring these conditions.
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[Table 1] 2013 Vehicle registration data statistics

[Unit : EA]
. Kerosine light oil
Gasoline (paraffin) (Diesel Fuel) LPG ete
3,706,306 5,692,605 7,395,739 2,391,983 | 213,669

Source: Ministry of Land, Infrastructure and Transport
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[Fig. 4] Layout of Exhaust Emission Close Inspection
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[Fig. 5] KD147 mode driving graph
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[Table 2] Based on diesel vehicle Exhaust gas standards

Check Items Exhaust Gas
Application Data ~2011.12.31. 2012.01.01 ~
~1992.12.31. 50% Below 45% Below
1993.01.01.~ . 5
1991231, 45% Below 40% Below
Manufacture 1996.01.01.~ 5 .
Data 2000.1231. 40% Below | 5% Below
2001.01.01.~ . o
20071231, 30% Below 25% Below
2008.12.31. 20% Below 15% Below

[Table 3] Gear change with time of KD147 mode

Time

418 |12

26 | 52

70

74 | 141

Gear change
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(a)
[Fig. 6] Photography of injector
(a) Before cleaning, (b) After cleaning

(b)

(a) Before cleaning the intake manifold KD147 mode graph
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[Table 4] Emission measurements Log Data

NO Time(sec) before after
261 65 7500000112 32.80000049
262 65.25 8.100000121 29.80000044
263 65.5 8.550000127 2350000035
264 65.75 8550000127 22.05000033
265 66 8250000123 20.60000031
266 66.25 8.800000131 17.85000027
267 66.5 10.35000015 1515000023
268 66.75 12.02500018 10.60000016
269 67 137000002 9.150000136
270 67.25 28.95000043 7.950000118
271 67.5 42.85000064 7.200000107
272 67.75 5880000083 6.750000101
273 63 81.55000122 6.300000094
274 68.25 85.40000127 6.000000089
275 68.5 85.20000127 5.75000009
276 6375 81.00000102 5.500000082
277 69 71.85000107 5.850000087
218 69.25 61.30000091 7.650000114
279 69.5 50.45000075 7.150000107
280 69.75 33.6000005 6.6500001
281 70 27.25000041 6.150000092
282 70.25 2240000033 5.35000008
283 705 1775000026 5.050000075
284 70.75 16.95000025 5.250000078
28 it 16.87500025 6.350000095
286 71.25 16.80000025 7.000000104
287 7.5 1775000026 7750000115
283 7175 17.85000027 8.550000127
289 72 17.20000026 11.95000018
AVE 32.33103496 10.95344844
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[Fig. 7] Injector cleaning of Before and After

[Table 5] Emission measurements 01

Density of
exhaust gases [%)]
20%<AVE 20%>AVE
(7sec) (1sec)

More than 30% | 7sec
AVE

[%]

Density
[sec] [%]
135 | 4%
975~1675
532 | 515
975~5%675
685 | 8.2
65~72
12 | 9%
1185~1255
6525 | 298
61.75~68.75
645 | 36
61.25~63.25

Time

26.68 -

7221

3549 50.135

before

32.33 81.00
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[Fig. 8] Test result after injector cleaning
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