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Numerical Analysis of Sprays in the Combustion Chamber
of Diesel Engine

K. S. Cha, ]J. W. Choi,

C. G. Park

ABSTRACT

In this study, the spray models incorporated into the GTT code were tested for
sprays injected in quiescent, swirling gases and for the sprays impinging on a flat
wall, and the validity of the models has been confirmed by comparing the calculated
results with the experimental data. Using this code, the gas flow, spray behavior and
fuel vapor distributions in the combustion chamber of a DI engine have been
numerically analyzed with respect to the constant injection pressure and the injection

pressure varying with injection time.

F9 714 £9 : Free Spray(Af ¥F), Spray Characteristics(¥% 54), Swirling Flows(d3|#),
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Table 2. Constants for k&—& model

Ci=1.4, C,=1.92, C;=-0.373

C,=0.09, 0,=10, 0.=0.71

(61) m=0.71, (01) rs=10.9
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Table 3. Test condition for free sprays

Case  Ambientgas  Ambientgas  Injection  Injection
pressure density(N,)  velocity  conc angle
pMP) g (kg/m))  Volmss) 6, (Beg)

1 0. [RE} 107 29

2 Li 124 101 9.7

3 21 27 2] 13.4

4 30 39 0 160

5 50 565 86 206

Fig.2 Computational grid for free spray
(grid number 24X16X16}
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Fig.3 Spray shape for free spray
(Case=2.3.4 and 5 at t=4.2ms)
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Fig.7 Spray shapes for n; = 7500 rpm
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Fig.8 Spray tip penetration for cases
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Table.4 Test condition for impingement

Nozzle hole diameter (mm) 0.25
Nozzle hole length (mm) 0.8
Nozzle opening pressure (MPa) | 23
Injected fuel mass (mg) 20.7
Injection duration (ms) 3.46
Gas pressure (MPa) 3

Gas temperature (K) 293
Wall temperature (K) 293
Wall inclination angle (degree) 0

Impingement distance (mm) 35
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Table.5 Specification of Injection Nozzle

Bore X Stroke (mm) 109 x 118
Connecting 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
Swirl Ratio 2.3
Fuel Amount (mg/st.) 107.432
Engine Speed (rpm) 1000
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Fig.13 Contour of the air/fuel ratio
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