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CFD simulation and experiment of transient spray for
an air-assisted injector
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Abstract: In order to research the transient spray characteristics of the air-assisted injec-
tor and verify the accuracy of the simulation model, the spray characteristics of the air-assis-
ted injector were investigated by CFD simulation and experiment. The CFD simulation had
been carried out that the transient injection with different back pressure and inject pressure
was simulated. The spray development in the constant volume bomb had visualized by the
high speed camera. The SMD of the fuel droplets in the atmospheric environmenthad meas-
ured by the laser particles test device. The results show that the high speed compressed air
from the injector and the fuel are strongly coupled, and the vortex ring structures come out
in the downstream; the increased average rate in experiment by reducing 0.2 MPa of back
pressure is 3. 62 times than increasing 0. 2 MPa of inject pressure; the average error of aver-
age rate between experiment and simulation is 9. 94 % ; the SMD average error of the outlying

of injector between experiment and simulation is 4. 33%.

Key words: air assisted injector; transient spray; simulation;

computational fluid dynamics (CFD); Sauter mean diameter (SMD)
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Fig. 1 3-D model of an air-assisted injector
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Fig. 2 Operation sequence of an air-assisted injector
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Fig. 5 Solution diagram in constant volume bomb
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Table 1 Condition of experiment and simulation for an air-assisted injector

Rk W HE I/ g5 il g / % 31 ik 98/ e < 1/ WEKTE,  WERUE T SR
- MPa MPa ms MPa ms Z 7% /MPa

1 0.1 0. 80 0. 65 0.55

2 0.3 0. 80 0. 65 0. 35

3 0.3 0. 70 0.55 0.25

4 0.3 0. 90 4 0.75 4 0. 45

5 0 0. 70 0.55 0.55

6 0 0. 80 0. 65 0. 65

7 0 0. 90 0.75 0.75
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Fig. 12 Influence of inject pressure on penetration
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