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Abstract; The fuel consumption rate of Atkinson cycle engine has always been optimized by GT-Power
detail model with Genetic Algorithm (GA) (scheme 1), but this method is hard to converge and its calcula-
tion is very slow,so a simplified model coupling GA based on Artificial Neural Network (ANN) (scheme
2) for optimization and comparison was proposed. A detailed simulation model based on GT-Power
software for Atkinson cycle engine had been carefully built by scheme 1,and the Knock prediction model
was built based on Heywood formula. The fuel consumption was then optimized by scheme 1.Scheme 2

used the Latin Hypercube Sample (ILHS) to collect 4 500 experimental points, and simplified the GT-
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Power model and Knock model into the ANN model, which was optimized by the simplified coupled GA

model. The results show that by using scheme 2 for the optimization of Atkinson cycle engine, the actual

fuel consumption rate is reduced by 4.6% ,and the maximum error rate related to the measured optimiza-

tion results is 7.3% , while the maximum simulation optimization time was saved 322 times that for scheme

1. As a result, the fast global optimization of the fuel consumption rate for the Atkinson cycle engine is fea-

sible by using scheme 2 rather than scheme 1.

Key words: Atkinson cycle; optimization method of fuel consumption rate; artificial neural network

model;; genetic algorithm
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Tab.2 Main equipments for engine performance testing

B AR e

EEpARIIBZIE]N INDY S12—2/0255—1BS—1
HUREIES IR G E PUMA OPEN 1.4. 1
FRIMFEAL 7351 CST
BRI RIERG PUMA
SRR R G 753C
JRB 3BT INDISMART

3 HRERE

3.1 GT-Power #EIFRE

Atkinson ¥ & shHLHY GT-Power BRIANE 3
JirR. o T Ak 2 Atkinson & g HLELTY , SR He s
RUR I HE = 452 SITurb SRR AL, STTurb 4
PSR AT LIS i b RS AU T P IR L AR AR R SRR &
AR BE A XTHIR I8 T R I 5 ). A PR L Dl Wos-
chniGT & B AR AT L 384325 1Sk It 3
J AR X AL T 5 T 3 2k R AT 8 RN A T4k
#37 Flow $igh# ). Flow i 2481 AT L8 Ay fE g
HABEADLERT. PN UL VR T A i Y %o % TR e Fr) 2
A HH GT-Power R #F 1 #h £t 68, % H
Heywood 220N T BB S 1575 T B[] F2 43 11 12
R, 3 3o 15 S 1) B O ) W 4 R 1 R R LA
6 5 THTHE A TR0 O . A 5 B T Ry T K Fallds
T 1R A A I RS T (55 A 2
ﬁH_F:

[GT-POWERMATLAB #£0 | [BEFNEE |

s ot
‘ s e
i 3 =
—

:

PO PR

Ty

B 3  Atkinson &R £ ShHuAy AAER
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