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Spray Break-up Model Establishment and Experiment of Multi-hole
Injector on Gasoline Direct Injection Engine
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Abstract: In order to establish spray break-up model of multi-hole injection on gasoline direct injection
engine, Huh Gosman model was analyzed and evaluated. The primary break-up particle size distribution
formula was built based on injection pressure. The spray break-up model was built for gasoline direct
injection in cylinder. Finally, by establishing the capacity spray experiments, gasoline free spray
experiments were carried out to verify the rationality of the model. It is found that estimating initial
droplet size by experience formula to evaluate second break-up model, the spray penetration calculated
with Huh Gosman model is smaller than experimental results. Through establishing primary break-up
particle size distribution formula and modifying Huh Gosman model, the simulation results and the
practical results are close to each other. At last, free spray under different injection pressure were
simulated with above established models. Results matches well with the experimental results and the
maximum average error is less than 5% .
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Fig.1 Fuel injection rate under different test conditions
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Fig.3 Spray penetration between experiment and

simulation results
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Fig.4 Initial droplet diameter probability density

distribution under condition No. 3

X FZAE 3 B AIE] A AT . A
FWIREE A b B3R, | T8O R AR SR
T HCBIE R, B AW 55 B B3 R (K 5) o 7E k=6
I, 55 5 I 4 A O U e 9 R TR 1
WS 8, 7E €y = 0. 8 IR LAE R 5l 45 R W) &
Bt o

o0 —= BlE &AMt 3

- B, k=2,C3=0.4
0.08 F — B, k=6.C3=0.4
E ~— i, k=6,C30.8
v 0.06 1
=
o004l
0.02]
0 0.4 0.8 5 6

B ] /ms
BS  Z50F 3 AN TR0 06 10 AR 53 e RO BE4DL BT 2 BE X LE
Fig.5 Comparison of different initial droplet size distribution

simulation penetration under condition No. 3
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