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A Study on Estimate of Flow Coefficient with Variation of Hole Number
in Multi-hole Diesel Nozzle
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ABSTRACT

This experimental study is to investigate the flow characteristics of the multi-hole nozzle
used in the fuel injection system of a heavy-duty diesel engine. A multi-hole diesel nozzle with
a 2-spring nozzle holder was used in this study and without changing the total orifice exit
area, its hole number varied from 3(d,=0.42mm) to 8(d,=0.25mm). The injection pressure and
needle lift were measured and Bosch type injection rates measurement system was used. The
discharge flowrates of each orifice in the multi-hole nozzle changed by the flow conditions
inside the nozzle sac hole. In case that pump speed and injection quantity were low, the
orifice located in the vertex of nozzle tip had a great deal of injection quantity compared with
that of others. As the increment of multi-hole number, the injection duration and the mean
injection pressure decrease. The mean and peak injection rates, however, increase. Actually, the
mean flow coefficient(Cymean)) increases, too. The flow coefficient of the multi 8 hole was
evaluated as Cgmean=0.74 and that is the maximum value among the examined conditions.
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Fig. 1 Injection characteristics measurement system
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Fig. 2 Details of the multi-hole diesel nozzle
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Table 1 Nozzle hole total area and diameter with

hole number

Hole No. 3 4 5 6 7 8

Diameter | 042 0361032030027 | 025

Total area {0.416|0.407|0.402|0.424{0.401 | 0.393
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flowrates for various multi-hole nozzles
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Fig. S Effects of hole number on the nozzle side

pressure for the multi hole nozzle
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Fig. 6 Effects of hole number on needle lift for the
multi hole nozzle
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