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Design and optimization of electrically controlled injectors without
static leakage

Lyu Xiuyi'; Dai Yingdi*, Xu Jing’, Fan Liyun’
(1. School of Shipping and Naval Architecture, Chongqing Jiaotong University, Chongging 400074, China;
2. School of Power and Energy Engineering, Harbin Engineering University, Harbin 150006, China)

Abstract: To improve the response characteristics of a no-static-leakage injector, an electronically controlled in-
jector was designed with a three-orifice plate structure. Its performance was optimized and evaluated through simu-
lation modeling. In the performance analysis, the leakage ratio was introduced as a standard to assess the fuel leak-
age level of the injector in order to eliminate the evaluation error caused by cyclic injection volume. In the optimiza-
tion phase, a fitness function was constructed based on three performance indicators: Leakage ratio, opening re-
sponse time, and closing response time. The non-dominated sorting genetic algorithm II (NSGA-II ) with an elitist
strategy was used for multi-objective optimization. The optimization results indicate that, under a rail pressure
range of 100 MPa to 200 MPa, compared to the original model designed for the operational conditions, the closing
response time of the designed injector is reduced by up to 11.46%, the opening response time is reduced by up to
1.68%, and the leakage ratio is increased by up to 11.23%. The application of this algorithm effectively improves
optimization efficiency and enhances the overall performance of the injector.

Keywords: electronically controlled injectors; no-static-leakage; multi-objective optimization
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Fig.1 Diagram of the internal structure of the injector
without static leakage
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Fig.2 Enlarged view of the three-gauge pore structure
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Fig.3 Schematic of the overall model of the injector
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Fig.4 Reference schematic of the overall model of the
injector
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Tab.4 Comparison of structural parameters

SR A HAkE
AT AL B A/ mm 0.56 0.57
L T, ) 5 S U5 0 /N 110.00 114.99
HET AL EAS/mm 0.20 021
Pl g Il fL AR/ mm 0.56 0.56
FHHEREA/mm 1.50 145
i fL B A%/mm 0.51 0.52
% AL EAA/mm 0.20 0.21
e K FH R /mm 0.50 0.51
T IR H: 3 HAS /mm 5.00 495

RS MREIEARITLL

Tab.5 Comparison

of performance indicators

HUEH 100 MPa, FEHIlkTE R 1.0 ms  HUEN 150 MPa, FEHIIKTE N 1.5 ms BT 200 MPa, $HIIKkTE N 2.0 ms

o
2H Pk hAbE AL RiaE Akl L9
[ 3 /mm?® 312228 32.008 9 50.298 1 533279 73.031 4 76.676 4
HEFRIEH i /mm? 1140.047 9 1050.732 7 1805.5429 1828.527 6 2616.359 8 2537.3272
ik o5 /% 2.71 3.05 2.79 2.91 2.83 3.02
T i 3 ] /ms 0.794 3 0.7812 0.6528 0.645 5 0.569 3 0.565 2
KA i s [A] /ms 1.346 7 1.1924 1.190 6 1.074 7 1.126 9 1.009 2
WAL ] /ms 12150 12213 1.8224 1.8315 2.5613 25134

JkF& >k 100 MPa, #EN 1.0ms (KRR THT, M
di BT T 11.23% , FFIS R A R RE T 1.68% , %
P e 7 B TR] R B T 11.46% 5 Pt AR AR B 7E L%
150 MPa . Ik TE N 1.5ms BFPEI THF , R &5

e EFT 8.67% , RN BE R RE T 0.73% , K]
i 2 BB N R T 10.44% 5 ZEESTIBKSE A 200 MPa, $1L
JEA 2.0ms B ERRTALT, Mt di b EFHT 8.26% ,
FF I3 i B BF TR BT 0.73% , 5% P i o B[R] T R
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