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A Study on Injector Durability Test with Diesel and BD20
Using Common Rail
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Abstract >> The characteristics of diesel and biodiesel are similar like as cetane number and auto-ignition
temperature. High cetane number of diesel and BD could make possible to compression ignition. but BD showed
different atomization from diesel due to component like density, viscosity and iodine value etc. Because of this,
the biodiesel requires validation. This study using diesel and BD20 investigated effect to durability injector.
Durability test were used common rail and bosch solenoid type 5-hole injector. Total test was 672hr but actual
running time was 200hr. Spray experiments for spray characteristics were carried out using constant volume combustion
chamber. Spray characteristics of diesel and BD showed different result up to durability test time. After 100hr,
diesel showed spray shapes were stable but BD was not. After 200hr, difference of diesel and BD spray shapes
were grow serious.

Key words : Common rail(# H#|¥), Biodiesel(H}0]2.t]A), Injector( 1A E]), Durability(H}+4]), Spray Characteristics

==
)

Subscripts DI : Diesel linjector
BI : BD20 Injector
BD  : biodiesel condition
CVCC : Constant volume Combustion Chamber 1. M 2
CR  : Common Rail
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Table 1 Properties of Diesel and BD20

Fuel Property Diesel Biodiesel
Fuel Composition Cl10—-C21 Cl12-C22
Lower Heating Value, Btu/gal. 131.295 117.093
Kin. Viscosity, @40 degC 1.3-4.1 1.9-6.0
Density, Ib/gal @ 15 degC 7.079 7.328
Oxygen, wt % 0 11
Sulfur, wt % .05 max. 0.0
Cloud Point, degC -15t0 5 -3 to 12
Pour Point, degC -35 to -15 -15 to 10
Cetane Number 40 ~ 55 48 ~ 65
HFRR, microns 685 314
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Diesel BD20 Diesel BD20
Time(Hr) Time(Hr)
DI BI DI BI DI BI DI BI
0 105 106 108 108 0 220 220 224 223
100 106 109.5 109 111 100 220.5 223 223 227
200 107 113 110 115 200 219 228 223 230
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Under 1hr

Diesel 200hr

BD20 200hr

Fig. 12 Surface microstructure of the injector Under 1hr,
diesel 200hr and BD20 200hr
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Fig. 16 SEM micrographs of deposited injector hole fuelled
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