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Abstract

This paper present the diesel spray characteristics at different injection system parameters in a HSDI diesel engine. The spray
characteristics was calculated by the coupled simulation of fuel injection system model and three-dimensional KIVA-3V code with
TAB spray model. The relevant injection parameters are accumulator volume, control chamber initial volume, control orifice diam-
eter, needle valve diameter and nozzle chamber initial volume, etc. Parametric investigation with respect to twelve relevant injec-
tion parameters showed that there was a significant advantage in varying control chamber initial volume, control chamber orifice
diameter, and nozzle chamber orifice diameter with respect to effect the SMD and fuel injection speed. Consequently, in order to
design the fuel injection system for spray characteristics, it seems reasonable to suppose to be optimized the fuel injection system.
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Table 1. Specifications of engine and fuel injection system

4 Cylinder, 4 Stroke,

Engine type Direct Injection
Displacement Volume 1991 cc
Bore x Stroke 83x92 mm
Compression Ratio 18.5
Injection system type Common Rail
Nozzle type Mini Sac
Spray Angle 150 deg
Nozzle Hole diameter 0.16 cm
Number of Nozzle Hole 5

Table 2. Experimental conditions

Engine Speed 2000, 3000, 4000 rpm

Pilot Operation W/O Pilot

Drive Pulse Timing 358.0-366.2, 354.2-372.3,

344.7-376.8 C.A., deg

Table 3. Fuel injection system parameters for numerical
analysis in the engine speed of 3000 rpm

Relevant

Parameter Spec.
Parameter

Accumulator Volume(cm®) 28 23,33

Control Chamber Initial

Volume(cm?®) 0.2 0.15, 0.25

Control Chamber Orifice

Diameter(mm) 0.0242| 0.0222, 0.0262

Needle Valve Damping

Constant(kgfxs/m) 0.15 101,02
Needle Valve Diameter(cm) | 0.4 0.37, 0.43
Needle Valve Mass(g) 2.63 2.03, 3.23

Needle Valve Max. Lift(cm) | 0.025 | 0.021, 0.029

Needle Valve Spring

Constant(kgf/cm) 1321 112,152

Nozzle Chamber Initial

Volume(em?) 0.17 | 0.14, 0.2

Nozzle Chamber orifice

Diameter(cm) 0.16 | 0.14,0.18

0.2, 0.26
0.15, 0.19

Nozzle Pipe Diameter(cm) 0.23

Nozzle Pipe Length(cm) 0.17
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Fig. 1 KIVA-3V grid

Fig. 2 Numerical results of fuel spray impingement on the
condition of standard fuel injection parameters in
the engine speed of 3000 rpm by KIVA-3V code
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Fig. 3 Comparison of calculation and experiment results
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Fig. 4 Results of the numerical analysis of injection system
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