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Experimental Study on Spray Structure of a High Pressure
6-Hole Injector by Mie Scattering Technique

Seong Soo Kim
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Swirl Flow(X3]-5), Tumble Flow(d£+%), 6-Hole Injector(63 <15 A7),
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Abstract

The spray characteristics of a high pressure 6-hole injector were examined in a single cylinder
optical direct injection spark ignition (DISI) engine. The effects of injection timing, in-cylinder charge
motion, fuel injection pressure and coolant temperature were investigated using the 2-dimensional Mie
scattering technique. It was confirmed that the in-cylinder charge motion played a major role in the
fuel spray distribution during the induction stroke while the propagation of fuel spray was restrained
during the compression stroke by the increasing pressure and the upward moving piston. In additions, it
was confirmed that the liquid fuel droplets existing at the sprays edges were vaporized by the increase

of the coolant temperature.
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Table 1 Specification of test engine

"

Item Specification
Engine type Sprai)%glldle)dop;?:troof
Bore x Stroke (mm) 92x95
Compression ratio 10.5
Displacement volume (cc) 498
Intake ports Switl/Tumble
Angle between valves 45°
Valve timing
IVOBTDC)/IVC(ABDC) 6°CA /50 °CA
EVOBBDC)/EVC(ATDC) 50°CA /6 °CA
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Fig. 1 Engine set up: (a) Schematic of engine
set-up (b) Optical access arrangement
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Fig. 2 Mie scattering apparatus set-up
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Fig. 3 Nozzle of injector and fuel spray
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Table 2 Experimental conditions

Description Specification
Injection duration 1ms
Inlet air temperature 20°C
Coolant temperature 40/90°C
Fuel injection pressure 70/120bar
Fuel Iso-octane
Start of injection
Homogeneous charge mode 60, 90, 120°CA ATDC
Stratified charge mode 270, 285, 300°CA ATDC

so1| 0AmsASOI [ 02msASOI [ 0.3ms ASOI
(=0.6°CA) | (12°CA) | (=1.8°CA)

300

°CA

Fig. 4 Mie spray images by elapsed time
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