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A Study on the Characteristics of Spray of Swirl Nozzle for Diesel Engine Injector (I)

(Injection to Atmospheric Back Pressure)

Ahn Sookil - Noh Chulsung - Bae Jongook - Park Sanggil

Abstract

The combustion process and the performance of a diesel engine are considerably affected
by the characteristics of fuel spray. It is known that the spray of swirl nozzle for diesel
engine injector of small orifice ratio becomes soft spray that has no core, therefore its
penetration, one of the characteristics of spray becomes worse inspite of its good dispersion.

In this paper, the spray characteristics of variously designed swirl nozzle for diesel
injector were investigated by the photographic method. The nozzles, used in this experiment,
vary in the diameter of swirl chambers and orifice ratio.

From the results of the study, the sprays of this type nozzle of optimum swirl chamber
and orifice ratio show that penetration decreased slightly but dispersion and spray volume
increased remarcably, compared with unswirled single hole nozzle of the same size.

It was suggested as a reason for the results, that the spray of this type swirl nozzle is
similar to hard spray, therefore the core of the spray sustains good penetration considerably.
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Fig.1. Sectional view of the swirl chamber
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Fig. 2. Velocity components of swirl spray jet
at orifice outlet
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Table 1, Specification of swirl nozzles for experiment
No d,(mm) t d(mm) | Fi(mm? | F(mm? S || d(mm) 1/d
|
1 2.0 0.3 2.40 0.071 0.197 '
7.5 2.5
2 2.5 0.3 2.10 0.071 0.282 )
3 2.5 0.3 1.71 0.071 0.344 10.5 3.5
4 2.5 0.3 1.42 0.071 0.417
13.0 4.33
5 3.0 0.3 1.80 0.071 0.394 i
d,: Diameter of swirl nozzle (=27;)
d : Diameter of orifice (=2r,)
F;: Total area of swirl chamber inlet passage
F,: Area of orifice
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Fig. 7. Photographs of sprays taken by strobos-
copic method

Fig. 8. Effect of S value on spray cone angle
(N=450 rpm exept point of 515 rpm)
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Fig. 14. Effect of S value on spray volume
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