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Tab.1 Droplet initial diameter under different

fuel injection condition

W 4 1 D/pm
1 Pinj =20 MPa,m;; =50 mg 13.1
2 Pinj =10 MPa,m;; =50 mg 25.7
3 Pinj =10 MPa,m;; =20 mg 27.9
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Fig.1 Spray comparison between experiment and simulation
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Fig.2 Comparison of spray penetration between
experiment and simulation
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(b) p;,; =10 MPa, m;,; =50 mg
(¢) piy =10 MPa, m;,; =20 mg
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Fig.4 Simulation penetration comparison of different

initial droplet size distribution with experiment
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Fig.5 Simulation penetration comparison of different

initial droplet size distribution with experiment
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Fig.6  Simulation penetration comparison of different

initial droplet size distribution with experiment
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Fig.7 Spray experiment and simulation comparison under different injection pressure

(a) Pinj =10.0 MPa, t=0.5 ms (b) Pij =6.0 MPa, ¢ =0.5 ms
(e) Dinj =10.0 MPa, t=1.5ms (f) P =6.0 MPa, t=1.5 ms
(i) py; =10.0 MPa, t=2.5ms (j) p;,; =6.0 MPa, ¢t =2.5 ms

(c) Pinj =10.0 MPa, t=1.0 ms (d) Pinj =6. 0 MPa, ¢ =1.0 ms
(g) Pinj =10.0 MPa, t=2.0ms (h) Dinj =6.0 MPa, t =2.0 ms
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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



