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The multi-hole atomization enhancement nozzle developed in this study was obtained
excellent spray characteristics, which the spread of the spray is considerably wide of about
50 degrees, the breakup length is short and the Sauter mean diameter is considerably
small of about 10 1 m, atomization characteristics of the spray was improved. Moreover,
the volumetric flow rate was increased about 2.5 times at the same injection pressure.
Although the spray tip penetration of the multi-hole nozzle is short, the spread of the spray
is considerably large about 3 times as large as the previous single hole atomization
enhancement nozzle, high-dispersion spray was obtained. Furthermore, the injector,
which was designed for high-viscous liquid based on the atomization enhancement nozzle,
the spread of the spray becomes large significantly and the droplet diameter becomes small,
the excellent spray was obtained independent of kinematic viscosity.
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Mozzle-5
Atomization Enhancement Nozzle, n=8, L1=3.0 mm,

D1=g 3.0 mm, Ls=3.0 mm, D= 18 mm, L:=0 mm,
D:=¢ 5.0 mm, AP=1.3 MPa, Ps=0.1 MPa, T.=300 K
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Atomization Enhancement Nozzle, L1=3.0 mm, Dv=¢ 3.0 mm,
Ls=3.0 mm, Dg=¢ 18 mm, L2=2.0 mm, D==¢ 5.0 mm,
AP=1.3~1.5 MPa, Pa=0.1 MPa, Ts=300 K
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Differential Pressure of Injection AP; MPa
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Single Hole Atomization Enhancement

Nozzle, L=0.3 mm, MNozzle, n=1, Li= Lg= L= 0.3 mm,
Ds=¢ 0.15 mm, Dg=¢ 1.0 mm,
Dz=¢0.3 mm

AP=100 MPa, Ps=1.6 MPa, T=300 K
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N=1 “N=4
Atomization Enhancement Nozzle, n=4, L1=3.0 mm,
D=4 3.0 mm, Lg=3.0 mm, Dy=¢ 18 mm,
Le=1.2 mm, Dz=¢ 3.0 mm (N=1),
D= 1.5 mm (N=4, Dy=¢ 15 mm),
AP=1.5 MPa, Ps=0.1 MPa, T.=300 K
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N=1 N=4 N=5 N=8
Atomization Enhancement Nozzle, n=1 (N=1),
n=4 (N=4,5,8), Li=0.3 mm, D:=¢ 0.3 mm,
L;=0.3 mm, D;=¢ 1.8 mm,L-=0.3 mm,

D:=¢ 1.5 mm (N=4,5,8), 4P=10 MPa,
P.=0.1 MPa, T.=300 K
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Atomization Enhancement Nozzle
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t ms 12 1.5 1.8 23 26
Atomization Enhancement Nozzle, N=1, n=4,
Dv=¢ 0.1 mm, Dup=¢ 0.5 mm, L1=0.3 mm, Di=¢ 0.3 mm,
Lg=0.3 mm, Dg=¢ 1.0 mm, Lz=0.3 mm, Dz=¢ 0.3 mm,
AP=100 MPa, Ta=300 K, Tini=700us
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Atomization Enhancement Nozzle, N=4, n=4,

Dv=¢ 0.1 mm, Dep=¢ 0.5 mm, L1=0.3 mm, D1=¢ 0.3 mm,
Lg=0.3 mm, Dg=¢ 1.8 mm, L2=0.3 mm, D2=¢0.15 mm,
AP=100 MPa, T==300 K, Tinj.=700 s
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1.0

Gas Injector for Hydrogen Automobile,
Da=¢ 1.0 mm, Ly=3.0 mm, Dg=¢ 18 mm,
L=2.0 mm, D=¢ 5.0 mm (N=1),

Mi=0.5 g/s, Ma=0.8 g/s, Ta=293 K
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