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Effects of the Bio-diesel Blending Rate on the Spray Characteristics
of the Pressure Swirl Nozzle
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Abstract

This paper presents the spray characteristics of the gun type burner nozzle with bio-diesel blending rate. The burner nozzle

used in this experiment is a pressure swirl type nozzle. For the spray characteristics, visualization of spray was conducted
to obtain the spray angle, and laser diffraction spectroscope (LDS) was used for the measurement of the droplet diameters.
The results showed that the Dma, SMD and spray angle were decreased with increasing the bio-diesel blending rate and
BD30 (30% bio-diesel blending rate) could be found to be the maximum blending rate for using without any modification
of the gun type burner of the homesize kerosene fuel boiler.
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Fig. 1 Schematic diagram of experimental apparatus

Table 1 Properties of kerosene and bio-diesel blending

fuel (20°C)

Viscosity Surface tension

(g/em - s) (N/m)

Kerosene 1.02 0.0310

BD20 1.32 0.0316

BD30 1.53 0.0320

BD50 2.02 0.0330

BD100 474 0.0370
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Table 2 Experimental conditions

Parameter Conditions
Fuel Kerosene, Bio-diesel blending fuel
(blending ratio:20%, 30%, 50%, 100%)
Nozzle type Pressure swirl nozzle
Injection 08
pressure (MPa) |
Measuring 60
distance(mm)

Nozzle housing

Nozzle cone Bottom screw

c 0O

Filter

swirl chamber Orifice disc

Fig. 3 Photographs of spray angle with bio-diesel blend-
ing rate at 0.8 MPa injection pressure
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Fig. 3 Photographs of spray angle with bio-diesel blend-
ing rate at 0.8 MPa injection pressure
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Fig. 4 Effect of bio-diesel blending rate on mass flow-
rate and discharge coefficient at 0.8 MPa injec-
tion pressure
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Fig. 6 Effect of bio-diesel blending rate on Dmax
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