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A Study on the Secondary Atomization Characteristics
of Liquid Fuel in the Perforated Throttle Valve
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ABSTRACT

In a fuel injection engine, atomization of liquid fuel and mixture formation process
has influenced(or affected) directly on the engine performance and pollutant emission. In
this study, the characteristics of fuel spray and the behaviors of secondary atomization
developed at the downstream of the valves were investigated using an image processing
method. Solid and perforated valves are chosen in order to evaluate the valve performance
in terms of air flow rate, valve opening angle and valve shape. Experimental results
clearly indicate that the spray atomization quality can be improved by increasing the
perforated ratio and the blockage ratio in the perforated valve,

The characteristics of spray atomization is improved by using the perforated valve with
high perforated ratio and blockage ratio.
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1. Fuel tank 2. Pump 3. Pressure gauge 4. Fuel
injector 5. Valve 6.Regulator 7. Light source 8.
Condenser lens 9. Nicroscopic lens 10. CCD camera
11, Power and trigger amplifier 12. PC/486 set
Fig.1l Schematic diagram of experimental

apparatus
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Table 1. Physical properties of working fluid

Property
| SpecificOnavity | 0692 | 0772 | 0789
| Demsity(kg/m’) 6% 770 787

Viscosity(x10-6m™s)| 1.253 | 1.210 1.508

Solvent

Surface Teasion 2.653 2.901 .27
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Table 2 Specification and flow rate
characteristics of injector(used

in experiment)

Hole diameter 0.896 mm
Pintle diameter 0.798 mm

Pintle notch angle 34°
Fiow | Octane | 4.27cm’s
Rate | Solvent | 4.17 cm’s
Ethanol | 3.61 cm¥s
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-Fig.2 Configuration of injection and

air flow system
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Fig.3 Measuring points in test section
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Table 3 Blockage and perforate ratio of

valves

Valve | D(am) | d(em) | BR(%) | PR(%)

Valve 1 | 33.0 - 94,2 -

Valve 2 | 33.0 | 1.3 94.2 | 0.95

Valve 3 | 33.0 | 1.7 94.2 | 1.60

Valve 4 | 31.9 - 88.0 =

Valve 5 | 31.9 | 1.3 88.0 | 1.00

Valve 6 | 31.9 1.7 88.0 1.70
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Fig. 4 Spray penetration with the lapse of
injection time
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Fig.5 Spray tip penetration
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Fig.6 Droplet size distribution of solvent
spray
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