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Numerical analysis on the characteristics of disel spray for variation of
injection spray angle and swirl ratio.

H. Jung, K. S. Cha, C. G. Park

ABSTRACT

In high-pressure diesel engine, the injected fuel spray impinges on the piston cavity surface due

to the short distance between the injection nozzle and the cavity wall. The behavior of the
impinging spray has the great influence on the dispersion of fuel, the evaporatioin, and the
mixture formation process. In this study, the numerical simulation using the GTT code was
performed to study the gas flows, the spray behaviors, and the fuel vapor distributions in the
combustion of a D.I engine for variation of spray angle and swirl ratio.

#8 71% £ : 25 EF(Impinging Spray), £% 54 (Spray Characterics),
A8 Z7| 8 X (Fuel Vapor distribution), 4 3]F(Swirl Flows), FSH|(A/F ratio)
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Table. 1 Calculation parameters.

Nozzle number 1

Nozzle diameter [mm 0.2
Injection pressure [Mpa] 13,8
Injection duration [ms] 1.3
Injection fuel temperature [K] 300
Ambient air pressure [MPa] 1.5
Ambient air temperature [K 300
Ambient air density [kg/m’ 18.5
mpingement distance [mm] 24
nclination angle [deg. ] 0, 15, 30

Fig. 2 Computational grid for impingement
spray(grid number 24X24x18)

\“\ Hz
~
‘F-— Bx1l +— Bx2 ->I f
Fig. 3 Definition for structure of impinging
spray

(a) Normal impingement(8 =0°)
(b) Oblique impingement( S = 30°)

Fig. 4 Distribution of droplets of impinging
sprays at 1.0, 1.2 and 1.6ms after the start of
injection in a x-z plane

(a) (b)
(a) Normal impingement(8=0?)
(b) Oblique impingement(8 = 30°)

Fig. 5 Distribution of droplets of impinging
sprays at 12 and 16ms after the start of
injection in X-y plane
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Fig. 6 Comparison for penetration radius
in downstream of impinging spray versus
time after the start of injection
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Fig. 7 Comparison for penetration height
in downstream of impinging spray versus
time after the start of injection
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Table. 2 Engine specification

Bore X Stroke (mm) 109 X118
Connnecting Rod Length (mm) 181
Compression Ratio 17.9
Crank Radius (mm) 59

Number of Nozzle Holes 6
Diameter of Nozzle Hole (mm) _ 0.28

Injection Duration 15deg.
Fuel Amount (mg/st.) 107.432
Wall Temperature (K) 550
Engine Speed (rpm) 1000

Fig. 9 Computational grid(grid nurmber 4444 %26)

Fig. 10 Impinging spray angle
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(b) Horizonal section
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(c) vertical section(section x-x, 10deg. BTDC)
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Fig.11 Countour of the air/fuel ratio
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