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A Study on the Analysis of Atomization Mechanism for the Air Shrouded Injector
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ABSTRACT

EFI system has severe problems of heavy HC emission generated by large fuel droplets and
non-uniform air-fuel mixture. Therefore, various atomization techniques are being developed in
order to reduce HC emission. The one among those techniques is air shrouded injector, which
has better atomization ability and demands less power loss than other atomizers. Thus, the
development of this air shrouded injector can be major topic to cope with international
emission regulation. Nevertheless, there are few domestic and foreign studies which deal with

air shrouded injector.

In this study, the spray characteristics and atomization mechanism of the representative air
shrouded injector were analyzed using PDPA system. From experimental results, the definite
standards of air shrouded injector's spray characteristics were established.

F27]€80] : Air shrouded injector(F7] X2 v|H3} <AAE), Atomizer(¥} E3}7]), PDPA
#AY =88 Y473 Z&A#XA), Distribution function(E ¥ 3}4%), Sauter mean

diameter(Sauter 3 7 4)

Nomenclature

SMD : sauter mean diameter, um
We : weber number

Re : reynolds number

P : pressure, Pa

M : viscosity, kg/m - s

0 : surface tension, kg/s®

p ; density, kg/m3

* 39, @FUGR ATHYE BK2 A7 4
e B9, FFASFL ) AFGE
e 89, AFALEATY

U : velocity, m/s
d : diameter, m
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Fig. 1 Shape of air-shrouded atomizer
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Fig. 2 Schematic diagram of PDPA system
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Fig. 3 The positions of measurement points for PDPA
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Fig. 4 Shrouding air velocity distribution with
elapsed time
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Fig. 5 The distribution of Weber Number
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Fig. 7 The distribution of turbulence kinetic energy
(AP=0.5bar)
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Nukiyama-Tanasawa distribution function :
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Fig. 8 The Comparison between Nukiyama-Tanasawa and Rosin-Rammler distribution function
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