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Abstract : This study deals with the investigation about the effect of the pilot and split injection strategies on the
spray-atomization characteristics of biodiesel fuel derived from a soybean oil. Experimental results were compared with
the calculation results obtained from the numerical analysis. Fuel properties of biodiesel according to the variation of
the fuel temperature were inserted to the fuel library in the KIVA code. The amount of fuel injection is divided into
equal mass for each split and main injection. In this work, the pilot injection strategy can be achieved by the amount of
fuel injection shortly before the start of the main injection. A spray tip penetration, radial distance and spray area were
measured for the analysis of macroscopic spray characteristics. In addition, the local and overall droplet size dis-
tribution were calculated by using KIVA-3V code to study the effect of split and pilot injection on the atomization
performance under high ambient pressure. From these studies, the experimental results showed the multiple injection
induced the decrease of the spray tip penetration due to the reduction and division of the spray momentum compared to
single injection. In the atomization performance, the droplet size increased in the case of the multiple injection alittle.
Moreover, the SMD slightly increased as the fuel droplets goes through the axial direction. The spray behavior of
numerical results were well predicted the experimental multiple spray characteristics of biodiesel fuel.

Key words : Biodiesel(¥}o] 2.t] ), Spilt injection(2=Z3 A}, Pilot injection(¥}< =l A}, Sauter mean
diameter(Sauter ¥+ %] &, SMD), Spray tip penetration(x&-5 =& 7 2]), Atomization(7] H 3}

Nomenclature 1. M2
B100 : biodiesel fuel AN S 5 Do A W2 AR
D100 : diesel fuel 7v AR FALE ] wiol] FXFH o R g ¥
Pao  : ambient pressure (M Pa) An] FE7F A E ] A5t e Jo A=
Py  :injection pressure (MPa) Y AE-Z (Particulate Matter, P. M.)©], o] & &1 4]
SOE : start of energizing (ms) g ool = A 2rkEHE(NOY) o] A E = A% o)
T : temperature (°C) Atk ol o2 B AFAtEe] tAdxle
tae  :timeafter the start of energizing (ms) Wi 7] 7k A4S 9le) thek 2ALY ek AL, w7
o

A <=3HExhaust Gas Recirculation, EGR), #A}A]7]
"Corresponding author, E-mail: cslee@hanyang.ac.kr A3}, 3t o &3 14x(Homogeneous Charge Com-
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