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A Study on the Measurement Technique for Injection Rate and the Effects
of the Nozzle Hole Number on Injection Characteristics
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ABSTRACT

Recently, many researches for the improvement of DI diesel engines have been performed to reduce the fuel
consumption and exhaust emissions. Among the various factors effect on combustion and emission in DI diesel
engines, one of the most important factors is the characteristics of the fuel spray. Accordingly, the investigation
on the characteristics of spray is needed to analyze the diesel combustion exactly. In this study, the measurement
technique for injection rate using the Zeuch method was developed. In addition, the effects of nozzle hole
number on the spray and flame were investigated by visualization experiment.

Injection rate meter(3-A}-& 7)), Diesel nozzle(t]® &), Zeuch method(Zeuch %),

Injection rate(¥A}&), Fuel momentum(Hd & %)

FRU|=8 :
Nomenclature
A & area of the hole(mz)
B : amount of fuel delivered(m’/stroke)
Do : diameter of hole(m)
K : bulk modulus of the fuel
M : momentum of the fuel(kgm’/s)
m  fuel injection rate(kg/s)
m. - amount of the fuel per a cycle(kg)
n, . number of the holes in a nozzle
4P : increase of the pressure(Pa)
v : volume of the chamber(m®)
V, : initial velocity of spray(m/s)
* 39, SR VAT
** 59, AFAREATY FHALEA

4V . volume of injected fuel(m3)
x : droplet size(m)

xy . sauter mean diameter(m)
o; : density of the fuel(kg/m’)
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Fig. 1 Principle of Zeuch method
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(a) Schematic of injection rate measurement system
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(b) Procedure of operation

Fig. 2 Schematics of injection rate measurement system
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Fig. 3 Flow diagram of a experiment
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Fig. 4 Example of signals from injection meter
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(a) 5 hole nozzle(hole dia.=0.28mm)
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(b) 6 hole nozzle(hole dia.=0.3mm)

Fig. 5 Detail configuration of test nozzles
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Fig. 6 comparison of 5 hole and 6 hole nozzle
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Fig. 8 Droplet size distribution
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Fig. 9 Comparison of flame between two nozzles
(IT=26°BTDC, A/F=48)
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Fig. 10 Comparison of flame between two nozzles
(IT=8°BTDC, A/F=48)
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