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Impacts of different CAS0 on emissions of diesel engine using
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Abstract: In order to improve the thermal efficiency of combustion of diesel engine and reduce
harmful emissions effectively, the multiple injections consisted of two pilot injections and one
main injection and hign EGR rate were coupled to realize the low-temperature premixed
combustion on a single-cylinder common-rail diesel engine. Under different CA50 and EGR rates,
the emissions features of diesel and D10 fuel (10% DMC and 90% diesel by volume) were
studied. The results show that with the retarding of CA50, the NO, emissions are significantly
reduced and HC and CO emissions vary relatively smooth, while PM emissions fastly increase and
then dicrense. The NO, emissions can be regulated by the fuel injection parameters (fuel path)
and EGR rate (air path), but different effects of each method are put on other emission matters.

Later CA50 is coupled with high EGR, which means that the fuel path combined with the air
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path, can fulfill a favorable compromised control for both NO, and PM emissions. Compared with

diesel, HC and CO emissions both decrease slightly after using D10 fuel, and NO, emissions

increase appreciably, while the sharp reduction in PM emissions can be gained, which provides

large space for the balance between NO, and PM emissions. 3 tabs, 5 figs, 17 refs.

Key words: mechanical engineering; dimethyl carbonate; multiple injections; EGR rate; center of

heat release; emission
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Tab.1 Basic parameters of engine
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Tab. 2 Operating mode and test procedure

T | pmi/MPa| piy/MPa | pye/MPa | CA50/CA | EGR/%

1 0. 80 0. 137 102 7,10,13,16,19|31,36,41

2 0. 44 0.117 71 7,10,13,16,19|34,39,44
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Fig. 1 Pulse width of fuel injection
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£ 3 KAHBES IR SR EE (pmi=0. 44 MPa,EGR Z 44%)
Tab.3 Control strategy of fuel injection ( p, =0.44 MPa,EGR rate 44%)
TR CAsq éﬁ S0/ s /MPa CASQé gj%)/ (JC,IA ()C‘A/ 083//\/ b/ 5 o/ b/ 5
7 0. 436 7.0 —35.2 —21.5 —9.0 253 253 505
10 0.438 9.9 —32.5 —18.8 —6.3 253 253 508
Seam 13 0. 436 13.0 —29.5 —15.8 —3.2 253 253 512
16 0. 435 15.9 —26.6 —12.9 —0.4 253 253 515
19 0. 434 18.9 —24.3 —10.6 1.9 253 253 520
7 0. 442 6.9 —35.2 —21.5 —9.0 253 253 505
10 0. 441 8.8 —32.5 —18.8 —6.3 253 253 508
D10 JG M jih i 4% 13 0. 445 11.9 —29.4 —15.7 —3.2 253 253 512
16 0. 444 14.6 —26.6 —12.9 —0.4 253 253 515
19 0. 446 17.1 —24.3 —10.6 1.8 253 253 520
7 0.433 7.0 —34.3 —20.6 —8.0 253 253 504
10 0.438 10.0 —31.3 —17.6 —5.1 253 253 507
D10 A5 W i i 4% 13 0. 437 12.9 —28.4 —14.6 —2.1 253 253 511
16 0. 436 16.0 —25.1 —11.4 1.0 253 253 513
19 0. 435 19.0 —22.7 —9.0 3.4 253 253 518
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Fig. 3 Emissions features under different CA50 (p.,; =0. 80 MPa,EGR rate 36 %)
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Fig. 4 Emissions features under different EGR rates (py; =0.80 MPa, CA50=16 CA)
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