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Experimental Study on the Spray Characteristics
of the Diesel Single Hole Type Nozzle

Byoungkyu Ahn(KIMM), Kyukeun Song(Chonbuk Univ.), Sonam Yun, Byoungoh Choi(KIMM)

ABSTRACT

The characteristics of diesel spray have much effect on the engine performances such as power, fuel consumption rate
and emissions. Therefore, the measurement of fuel spray characteristics is very important for the improvement of heat
engine. The factors which control diesel spray characteristics are injection pressure, ambient temperature and density etc.
Spray behaviors are visualized by using the high speed video camera and spray angle, spray penetration are measured.
Experimental equations of spray penetration and spray angle were derived by using the experimental results.

1) Ambient temperature and density influence on the characteristics of diesel spray.

2) Experimental equation of spray penetration is expressed as follows

0<r<t,.S, =11.628AP " p, '™y <. S, =7457AP"p 03

3) Experimental equation of spray Angle is expressed as follows

T,=293K. Tan(6/2)=0.5%p,/p, )" T =473K. Tan®/2)=0588%p,/p )"
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Injection Nozzle

1.
Needle Lift Sensor 2. Solenoid Valve
13, High Temp Pressure Chamber 3 Injection Pump
14.  Light Source 4. Photo Sensor
15.  High Speed Video Camera 5. DC Motor
16.  Video Camera Controller 6. RPM Controller
17.  Video Camera Main Body 7. Fuel Tank
18 Monitor 8. Temp. Controller
i9.  Note Book 9. N; Gas
20.  Oscilloscope 10.  Gas Regulator
Fig. 1 Schematic diagram of experimental system.
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Fig. 2 Schematic of the impinging spray
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Fig. 3 The effect of the ambient gas temperature on spray
behavior (p,=30kg/m® ,T,=293K)

Fig. 4 The effect of the ambient gas temperature on spray
behavior (p;=30kg/m’ , T,=473K)
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Fig. 5 The effect of the ambient temperature on spray tip
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Fig. 6 The effect of the ambient density on spray tip

penetration
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Fig. 7 Comparison of the measured spray tip
penetration with the calculated spray tip
penetration
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Fig. 9 The effect of the ambient density on spray angle
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Fig. 10 The effect of the ambient density on spray angle
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