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A Study on the Characteristics of Injection-rate at Different Injection
Conditions in a Common-rail Diesel Injector
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Abstract

Recently, many studies on HSDI diesel engines have been performed to reduce the fuel consumption and CO, emission.

One of the prominent technique to reduce emission is a high pressure multiple injection. For this technique, the injection rate

is a critical parameter in order to determine precise injection duration and timing for combustion control. Thus the purpose
of this study was to investigate relationship between the injection rate and the time-signature of chamber pressure at diffeent
injection pressure conditions in a common rail direct injection type injector using the Zeuch method. Using the measured cor-
relation constants, estimated fuel injection rates are presented at many different injection conditions.

Nomenclature

: increase of the pressure (Pa)

: bulk modulus of the fuel

: fuel injection rate (kg/s)

mq, : amount of the fuel per a cycle (kg)

B
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: volume of the chamber (m?)

: volume of the chamber (m®)
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Fig. 3 Diagram of injection rate measurement apparatus

Table 1. Experimental condition

Pump speed 700 RPM
Injection pressure 40~100 MPa
Ambient pressure I~4 MPa
Injection duration 0.4~1 msec
Number of tests 1000
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Fig. 4 Injection mass according to injection pressure and
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Fig. 5 Injection rate according to injection duration
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Fig. 6 Injection rate according to injection pressure
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