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A Study on the Atomization and Combustion Characteristics
of Air-assisted Injector in MPI Engine

A I e
H. Seo, C. 5. Lee

ABSTRACT

The spray characteristics of air-assisted fuel injection and its effects on the engine combustion
was Investigated in this study. The atomization characteristics of a Bosch fuel injector inserted
into the air-assist adapter were measured using particle motion analysis system. Droplet size de-
creased with air supplied and fine spray with below 60um of SMD was acquired under the condi-
tions of air-assist pressure over 0.5bar. The lean combustion performance of a 1.8L. DOHC engine
equipped with air-assist adapters was tested on the dynamometer. When the assistant air pressure
is 1.0bar, lean limit recorded the highest value, and CO, HC emissions were decreased at the pres-

sure over 1.0bar.

Zg7]&80] : Air-Assisted Fuel Injection(Z718ZHAREAL), Sauter Mean Diameter(SMD :
Sauter®A#U7), Lean Combustion( &8t 4 ), Coefficient of Variance(COV | ¥%&
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Fig.1 Drawing of Air-Assist Injection Adapter
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Table 1 Specifications of test engine

Item Specification

Water-cooled MPI

Engine type ) )
g VP Gasoline Engine

Displacement Volume | 1,836¢c

Bore x Stroke 82 % 88mm

No. of Cylinder 4

Compression Ratio | 9.2

No. of Valves 4(DOHC)
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Fig.3 Schematic Diagram of Engine Bench
Test Apparatus
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Table2 Specifications of combustion analyzer

Apparatus Ttem Specification
Maker(Model) Kistler(6051A)
Pressure | Type Piezo-electric
Transducer | Pressure Range 0~200bar
Linearity 0.1%
Maker Ono Sokki
Rotary . . p
Type Light Detective(A,B,Z)
Encoder
Qutput 0-5V, 360pulse/rev

Maker(Model) Keilhley(DAS-58)
A/D No. of Channel 8
Converter | Range(Resolution) | +10V(12bits)

1Msample/sec

Frequency
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Fig.4 Macroscopic Visualizations of Air-Assisted Injection
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