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Transient air-to-fuel ratio control on heavy duty
diesel engine based on EGR technology
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Abstract; Aiming at the problem that adding sufficient quantities of EGR is difficult for heavy duty
diesel engine after the intercooler of intake and emissions is deteriorated in transient operating
conditions, a lot of experiments were carried out on a CY6D180 high pressure common rail diesel
engine by controlling EGR flow accurately to optimize air-to-fuel ratio, so improving the emissions
performance of engine. Based on emissions optimization principle, the steady-state characteristics of
engine was studied under the condition of adding EGR after the EGR valve introducted by throttle. A
new strategy of two valve turn off and turn on to optimize the engine transient emissions was
proposed. The emissions effects under transient operating conditions were verified by experiments, the
results show that the proposed strategy can reduce the smoke emission lower than 3. 5% as well as
NO. emission lower than 10% steady-state condition point.
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Table 1 Comparison between pressure after

intercooler and exhaust pressure

B/ A/ i Ja ) HeUET
(remin ") (N *» m) FIXF) /kPa FIXF) /kPa
1300 820 96 69. 2
1300 740 88.6 81.5
1300 650 76.5 67.3
1300 560 64.9 54.6
1300 470 52.9 52.7
1300 385 42.4 42.1
1200 830 75.7 63.5
1200 740 68.5 54.1
1200 647 58.5 45.0
1200 556 49.3 34.2
1200 470 40.1 31.2
1200 383 31.9 28.4
1000 712 45.5 35.8
1000 635 40. 2 32.8
1000 560 34.0 28.6
1000 482 28.1 25.2
1000 403 22.8 22.5
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Table 2 Performance and emission results of engine after EGR optimization

1 fif 2 EGR JFf  ITH JFBE EGR % JEHLIRE T FEREE TR NO. /10— NO,
/% /% /) /% /(kg + h™1) /% /% ) W i / %5
10 100 40 41.6 4.5 —1 0.62 169 56. 8
20 100 45 34.4 6.8 —2 0.6 245 57.1
30 100 45 24.1 9 0 1.6 320 57.9
40 100 47 15.3 11.3 0 4 408 55.6
50 100 50 10.4 13.6 3 4.3 561 48.3
70 100 60 4.7 18.7 0 3.3 946 33
90 0 90 1.2 24 0 2.5 1598 0
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Fig. 1 EGR rate response in 15 s transient rate
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Fig.2 Intake flow response in 15 s transient rate
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Fig.3 NO, emission in 15 s transient rate
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Fig. 4 PM emission in different transient rates
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