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Economy Performance Optimization Algorithm
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Engine
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Abstract; The performance of Atkinson gasoline engine was
simulated and analyzed based on the 1-D engine model at
working condition of the part load of 3 000 r « min~'. The
results show that with the increase of EGR rate or LIVC, the
engine fuel consumption is increased in the case that the
throttle position, air-fuel ratio, and ignition timing keep
unchanged. In order to improve the Atkinson engine fuel
economy, the united simulation model of MATLAB and GT-
power was set up in the wide open throttle working condition.
The values of EGR rate, LIVC, ignition timing, and air-fuel
ratio were iteratively optimized by using a redesigned genetic
algorithm. The fuzzy clustering method was adopted to
analyze all the previous generations for obtaining the best fuel
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consumption and the corresponding control parameters at

different load points.

Key words: gasoline engine; Atkinson cycle; exhaust gas
recirculation (EGR); late intake valve closing (LIVC);

optimization methods
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Tab. 1 Parameter comparison of prototype and

redesign engines

ELCqd BOEATEUE W E BE
R /mm 91. 4 91. 4
fir 4% /mm 79 79
EHKE/mm 146. 65 146. 65
JUAT 4 10 13
BRIIR/kW 102 —
BOREEE/(N - m) 172 —
SITH 2 3 2 HE 23 2 HE
BR#RKITIH#E/mm 9. 628 6. 884
PR ERaR/ O 241, 6 250~280
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ZA3CAE Atkinson & ShHL— 4 {f HAE R R A 1
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H17% %% EGR % .EGR . EGR & H#& K 28 mm,
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Tab. 2 Simulation boundary parameters at

different speeds

Het/ SR, RoKAER HREEET HESERET
(r+ min™") /() /) /()
1000 14,70 3.0 —11 47
1500 14.70 6.5 —11 47
2 000 14.03 9.5 11 47
2 500 13,94 9.5 —5 47
3 000 13,94 9.5 —2 47
3 500 12.87 11.0 —1 47
4000 12.87 11.0 —8 47
4 500 12. 87 110 —11 47
5 000 12. 87 110 —14 47
5 500 12.12 15.0 —11 47
6 000 11,17 16. 0 —11 47
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Fig. 1 Comparisons of torque between test

and simulation
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