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Tab.1 Basic parameters of ZS157FMI — 3 engine

2 Bl
HEHE/mL 125.0
S H AR/ mm 57.0
AHLAT AR/ mm 49.5
JE 45 L 10.2
AELEL 1
Ak 2
HATIFF IR M RE/ () 30
HATI MM/ (°) 0
AT MR/ (°) 2.5
PRI RHSEE/() 20
T K22 (fE 38 ) /kW (remin ~') 7.3(8500)
R (#3) /(N-m) (remin ") 9.0(7000)
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Tab.2 Calibration parameters of injector

ZH K fE
W3 E F1/kPa 300
187 N VA 12
I S5F 43 %/ Ha 100
% S5 45 45 15 ]/ ms 2.03.04.05.06.07.0
IRV 3000
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Tab.3 Parameters of equipments

I kg 0-~2

JT ARG RE/ % F. S +0.4

FI2300 R EFE W ]/ I~ 99
i) 37 it 1] / ms <80

YR TO— 25108 LI A B +0. 05
T AR RO R +0. 005

ZHO00 & ShHLHLTE R G W bk 50 4% RS )3/ ms +0. 005
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Fig.2 Basic structure of test system
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Fig.3 Calibration results of injector
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Fig.5 Charge-efficiency curve of ZS157FMI -3

F LA 3 R mT R R T v )
2 R SR ] o AR S B I (N TR UK
R R IRZE TR E 4, o, T oo, 53
XeF I R R0 T AR I v A Y TR AR . R R
22 2 AR i (S 10 R B 0 i 22 A5 R R b A
SECRTH R Z W B EHN R IR 2Z . o, X iR
1E 0.32% ~ 0.36% 3 [H P9, A %1% 22 76 0.42% ~
0.43% JEHE N 5, 4 X 1R 25 7E 0.24% ~0.5% {5 [l
WL AR R 22 7E 0.28% ~0.70% 5 [l . A8 LL i
T, MR B S, LA PR R 22 1 — BOE R,
X 2 B TR AR I i vk T R S LG
PRYHTRE B, 0 A Ay s Ji) R e e R T e A B B L
TR 2 Xt R e A Sy W S i S B Sl ik B N I
DL R BT AT B A R T R RS B e g
T A5 U R BOh kG B AR PR R 2 — B R R

®4 EERENRMIRESF

Tab.4 Error estimation of charge-efficiency test

i/ o/  Ae/ B¢,/ 0,/ Ag,/  dp,/
(rrmin"') % % % % % %
8537 83.32  0.36  0.43 83.59 0.24  0.28
8273 83.23 0.36  0.43 83.91 0.24  0.29
8035 83.68 0.35 0.42 84.01 0.25  0.30

7733 83.19  0.35 0.42 83.47 0.26 0.32
7471 82.70  0.35 0.42 82.30  0.27 0.33
7259 82.22 0.35 0.42 82. 85 0.28 0. 34
7009 81.63 0.35 0.42  8l.61 0.29 0.36
6 765 79.97 0. 34 0.42 80.23 0. 30 0. 37
6501 79.28 0.33 0.42 80.49  0.32 0. 39
6255 77.89  0.33 0.42  78.35 0.33 0. 42
6 044 76.55 0.33 0.42 77.89 0.34 0.43
5825 76.06  0.32 0.42 76.70  0.35 0. 46
5547 75.48 0.32 0.42 76.24  0.37 0.48
5359 75.38 0.32 0.42  75.53 0.38 0.50
5105 75.38 0.32 0.42  75.01 0. 40 0.53
4777 75.19  0.32 0.42  75.31 0.43 0.57
4588 74.99  0.32 0.42  74.72  0.44 0.59
4292 74.99  0.32 0.42  75.86  0.47 0. 62
4053 74.40  0.32 0.43 71.39  0.50 0.70
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Fig. 6 Charge-efficiency curves under different

FAR conditions
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Abstract ; In order to establish break-up model of multi-hole injection on gasoline direct injection engine,
an analysis and evaluation on FIPA model, Huh Gosman model and KH — RT model has been done. The
second break-up model was built for gasoline direct injection in cylinder, and the primary break-up
particle size distribution formula was also built based on injection pressure. So the break-up model of
gasoline direct injection in cylinder was established. At last, by carrying out capacity spray experiments,
gasoline free spray experiments were done to verify the reasonability of the established model. It was
found that Huh Gosman model has the best simulation results compared with other models. The droplets
break relatively too fast with FIPA model and too slowly with KH — RT under the same simulation
condition. After modifying Huh Gosman model, the simulation results showed close to the practical ones.
At last, free sprays under different injection pressures were simulated with the above established model.
Calculation results match well with the experimental results.

Key words: Gasoline direct injection engine Multi-hole injector Break-up model Free spray
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Gasoline Engine Charge-efficiency Measuring Based on Fuel
Consumption and AFR Test

Wan Liping Jiang Yankun Guo Yan Zhang Jianping Liu Xin
(School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract; This essay describes a new method, based on fuel consumption and AFR ( Air-fuel ratio)
measuring, to acquire the charge efficiency of internal combustion engine. In the method, the fuel
consumption and AFR under steady condition are used to calculate the air inlet, and the air charge
efficiency is calculated by definition. The equations of air charge efficiency and error analysis were built
on fuel consumption and AFR. An injector flux calibration & testing system and a measuring system of
fuel consumption and AFR were designed for a ZS157FMI — 3 motor equipping with ZH600 engine
electronic control system. The charge efficiency was tested through measuring mean and transient fuel
consumptions and AFR. The efficiency test result indicates that the two methods of measuring fuel
consumption have a good consistence for charge efficiency calculation, and the error estimation of the test
results demonstrates that the efficiency results calculated from the fuel consumption and AFR have high
accuracy, with the relative error below 0. 5% . Since the charge efficiency acquiring way overcomes some
inherent drawbacks of the common methods such as pressure wave method and velocity-pressure method,
it offers more measure accurate in theory and better adaptability to different fuel types.

Key words: Gasoline engine Charge efficiency Fuel consumption AFR Accuracy



