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The Effect of Valve Geometry Variation on Injection

Characteristics of Injection Valve for Marine Diesel Engines

MR Sh, A e, AR s

K. Park, S.Y. Kim, CW. Choi
Abstract

Injection technology is one of the important technologies in a diesel engine. Many studies
have done on the injection system. In this study, the fuel chamber geometry, the orifice
ratio and the needle lift of the injection valve for a marine diesel engine are varied, and
simulated. The result shows that the nozzle hole size has influence on the rail pressure and
injection duration sensitively. The decrease of the static pressure at the nozzle hole
entrance and the increase of the dynamic pressure on the outlet surface are occurred with
the increase of the nozzle hole diameter. The highest dynamic pressure of the outlet was
occurred at the needle lift of 0.4 mm and the nozzle hole diameter of 0.328 mm in this test
nozzie.

F 2712 89]: Nozzle geometry(:=Z 3 4), Diesel engine(t} & 7] ), Injection characteristics
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Qaﬁf +v - (pv)=8, (1-1)

S, * mass added to the continuous phase
from the dispersed second phase

a - -——

— (pv + VvV - ne )=

= ) {prv)

—Vp+ V- (F)+pg+F -2

TEp(TE+ YY)~ 2T -] (1-3)

YT

p © static pressure , T | stress tensor

. gravitational body force

]

oyl

: external body forces

i+ © molecular viscosity

~

. unit tensor(effect of volume dilation)
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G, : production of turbulent viscosity

Y. : destruction of turbulent viscosity
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Fig. 1 Computational mesh of DV type and
TB type
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Fig. 2 Diagram of inlet and outlet

Table 1 Calculation conditions

lift(mm) d(mm) L(mm) [ sac volume type
0.4
0.5 0.288
0.6
0.4
Case 1 0.5 0.308 1.6 TB
0.6
0.4
0.5 0.328
0.6
0.288
0.4 0.308
0.328
0.288
Case 2 0.5 0.308 1.6 B
0.328
0.288
0.6 0.308
0.328
- 0.268 TB
Case 3 0.5 0268 1.6 oV
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Fig. 3 Inlet static pressure variation used for
computation
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