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Fundamental Study on Fuel Spray Characteristics
of High Dispersion Nozzle (Staggered Layout Nozzle)
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In order to improve the generation of diesel emissions, NOx and PM, combination of constant pressure combustion
and high-dispersion nozzle is effective. This combustion technology inhibits initial combustion and using high dispersion
nozzle that has small diameter nozzle holes reduce the generation of smoke. The purpose of this study is to investigate the
fuel injection characteristics and the macroscopic fuel spray characteristics of high-dispersion nozzle. In spite of the
sub-hole diameter is smaller than main hole, spray tip penetration is larger than that of main hole because sub hole located
downstream in sac. And, since the air-entrainment into sub and main spray are greater than other holes of conventional
nozzles because of deceasing hole diameter, high-dispersion nozzle improves the utilization of ambient air compared with

conventional nozzles.
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(b) Conventional nozzle

(a) High dispersion nozzle

Fig. 2-1 Configuration of high dispersion nozzle and
conventional nozzle

Table 2-1 Specifications of high dispersion nozzle

Number of main - sub holes 8-4
Nozzle hole diameter d,—d, [mm]]| 0.24-0.20
Nozzle hole length / [mm] 1.2
Nozzle spray angle a-b [deg]| 160-80
Needle Lift L [mm]| 035
Dimension of holes S [mm?] 0.49

Table 2-2 Specifications of Configuration Nozzles

Number of holes 7 8 9
Nozzle hole diameter ¢ [mm] | 0.30 | 0.28 | 0.26
Nozzle hole length ! [mm)] 1.2
Nozzle spray angle a [deg.] 160
Needle Lift L [mm] 0.35
Dimension of holes S [mm?] 0.49
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Table 2-3 Experimental Conditions

Fuel oil n - Tridecane
Ambient gas CO,
Ambient temperature T, [K] 300
Ambient density p, [kg/m*] 41.6
Ambient pressure Pa [MPa] 23
Injection pressure p,,; [MPa] 100
Injection duration 1, [ms] 25
Nd : YAG laser
(532 nm)
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Fig.3-1 Optical setup for back light illumination
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Fig.4-1 Injection Rate of Staggered Layout Nozzle
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