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Abstract
A well atomized spray enhances the evaporationga®dén gasoline engines. This work studies a sheet
break-up mechanism formed by two impinging jet@anore effective alternative to the commonly usezsp
sure driven break-up in multi-hole nozzles.
Figure 2 shows exemplarily three different shad@apby single shot images (view: max. radial exparjsio
for three different nozzle geometries, for whicle thore-hole diameter (® IlI) and the impinging angle
(Il > 1) of the jets were changed.

Fig. 2 Single shot shadowgraphy-images for differmzzle design parameter acquired 450us aftdrlgisi
start of injection;
Parameters: p=0.1MPa, pe=20MPa, F,=350K, T,+=350K, injection time: 1ms

To summarize, the penetration depth and the cogke @an be adjusted in combination with nozzle-ludle
ameter and impinging angle, which allows the adpastt of both, mass flow and spray shape. A biggee-b
hole diameter increases both, the spray cone amgléhe penetration depth; a bigger impinging anfjthe two
liquid jets results in an increase of spray corglggrbut decreases the penetration depth.

In order to quantify the quality of the atomizatiprocess the drop size distribution was determgpadially
and temporally with Phase-Doppler-Anemometry. Ibl€al the measured mean drop sizes for both injeete
shown for three different injection pressures fdully opened injector. Here the small pressureetelency of
the mean drop size of the twin-jet injector getsacl Considering a pressure change from 20MPa t@s5Nn
increase of 16 percent (1.2um) for the twin-jee@tpr is accompanied by an increase of 46 perdebji(n) for
the multi-hole injector.

Tab. 1: Evaluation of the measured mean diametengl full needle lift of the injector in a distamof
30mm to nozzle tip

Bosch HDEV 5.2 Twin-jet Injector Reduction
min. mean diameter min. mean diameter
[nm] [um]
5 MPa 14.2 8.8 38.0%
10 MPa 11.8 8.4 28.8%
20 MPa 9.7 7.6 21.2%

At full needle lift the measured mean drop sizetfa twin-jet injector compared to the multi-hotgeictor
decreases drastically —depending on injection press21.2...38 percent. Furthermore, the level.8fiBh mean
droplet diameter of the twin-jet injector found fan injection pressure of 5SMPa is not reached ftoenmulti-
hole injector even for a pressure of 20MPa.
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