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Mixture Formation Process of Spray Injected by Hole Type Injectors for D. I. Gasoline Engines
(Effects of Diameter and L/D of Injector Hole)
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An experimental study was conducted on the spray and mixture properties of the hole-type injectors for D.I.

gasoline engines.

The Laser Absorption Scattering (LAS) technique was adopted to simultaneously measure

the spatial concentration distributions of the liquid and vapor phases in the fuel spray injected into a

high-pressure and high-temperature constant volume vessel.

Effects of diameter and length-to-diameter ratio

L/D of the nozzle hole on the spray and mixture properties were examined. The smaller hole diameter and
L/D produce the shorter tip penetration, the wider vapor phase dispersion of the spray, and the larger mass of
vapor phase fuel with the stoichiometric equivalence ratio in the entire spray.
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Fig. 1 Experimental Apparatus




Table 1 Experimental Conditions

Ambient Condition
Ambient Gas Nitrogen
Temperature:T, [K] 500
Pressure:P, [MPa] 1
Injection Condition
Fuel P-xylene
Injecter Hole Type
Number of Holes 1
Hole Diameter [mm] 0.135 0.155
L/D 1.0 2.0 1.0 2.0
Injection Duration [ms] 1.86 1.81 1.42 1.5
Injection Pressure [MPa] 20
Injection Quantity [mg] 3.47

Start of [njection Laser Shot Timing

[.5ms 2.0ms 2.5ms

¥

D=0.135mm 1.86ms I
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L/D=2

D=0.155mm | 1.42ms Il l 1
L/D=1 I

D=0.155mm | 1.5ms 1 l’
L/D=2

Fig. 2 Relationship between Injection Duration and
Laser Shot Timing
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Fig. 4 Liquid and Vapor Phase Equivalence Ratio Distributions in Evaporating Gasoline Spray at t,5o=2.0ms
P.;=20MPa, P_=1.0MPa, T ,=500K
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Fig. 6 Effect of Hole Diameter on Axial Distributions of Vapor
and Liquid Phase Equivalence Ratios (L/D=1, t,3,~2.0ms)
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