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An Investigation of the Spray Characteristics according to Injection Conditions
for a Gasoline Direct Injector
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ABSTRACT

Recently GDI(Gasoline Direct Injection) engine is spotlighted to achieve higher thermal efficiency
under partial loads and better performance at full loads. To realize this system, it is essential to make
both stratified combustion and homogeneous combustion. When compared to PFI(Port Fuel Injection)
engine, GDI engine needs more complicated control and optimal design with injection system. In addi-
tion, spray pattern must be optimized according to injection timing because ambient pressure in combus-
tion chamber is also varied. Thus spray structure should be analyzed in details to meet various condi-
tions. In this experimental study, two types of visualization system were developed to simulate compres-
sion stroke and intake stroke, respectively. With an increase of the ambient pressure, the penetration
length tends to decrease due to rising resistance caused by the drag force of the ambient air. Spray
characteristics impinged on the piston has a significant effect on mixture stratification around the spark
plug. These results provide the information on macroscopic spray structure and design factors for develo-
ping GDI injector.

FQ971%80] : GDI injector(7}& 3 R4 Q1 AE]), Penetration(EF =27 ]), Spray angle(E-5-7}),
Injection pressure((=-A} $43), Ambient pressure(E27] 4=)
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Fig. 1 Visualization system of GDI spray at simulated
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Fig. 2 Visualization system of GDI spray at simulated
intake stroke
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Table 1 Specification of GDI injectors Time | 10 | 14 | 18 | 22 | 26 | 3.0
S Offset . Injector ms | ms | ms | ms | msS | ms
pray Injection Spray 5 Swirl
gctor ressure attern angle ratio

Injector P P (®2) A

A 10MPa solid

B 10MPa solid

C 10MPa solid

Penetration

@] : Spray cone angle

92 : Dffset angle Ag o 7§, 5 EgA A¥FH R F
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Fig. 9 Comparison of spray angles
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