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Numerical Analysis of Geometric Effects on
Spray Characteristics in Small Direct-injection Diesel Engines
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Sung-Mok Ryoo, Keun-Jong Cha, Duck-Jool Kim, Kweonha Park

ABSTRACT

Many researches have been investigating small direct-injection diesel engines using the spray
impacting on walls. Those systems have one or more raised pips to break-up the fuel and
spread it widely toward a desired direction in a combustion chamber. In this study, the sizes
and heights of the pips are determined by using a computational fluid dynamics code
employing non-orthogonal grid systems. In order to find out the suitable pip-shape to a small
chamber, the spray behaviors, occupied spray volumes and averaged droplets sizes are
calculated with the variation of shape of the pip, such as, size and heights and inclined
degree. The desired shape of the impinging land is proposed for the design of combustion
system in small diesel engines.

F Q7|89 @ Impinging Spray(FEEF), Wall Impaction(8H%E %), Incline Degree
(7AAt2}), Impinging Land(FE3%), Spray Volume(ZFA4), Spray

Behaviour(¥ %A %)
Nomenclature H;, h; : Lower width of spray
J Diameter of Impinging land l :ith p.osmon -n'urnber of 'plxel' .
D Diameter of droplet k : S_Itar_tlng_ p(')smon of radial dispersion
: . in impinging spray
t
Ve Ja-c obian determm:'cm N : Pixel position of spray head
Heoms. @ Hight of combustion chamber P . Injection pressure
. N mj,
Him hlg"‘ ' Hlil;l: Ott: impinging land P, : Random values
Hy hy @ Upper widih of spray as : Geometrical coefficient
R : Radial penetration length of spray
* Zabdstw o) gy R, : Random values
o JE Y, FAAGL 7| A7 edT L 7 : Radius with jth position
wrx B9, S g a So : Generation term
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t : Time of after injection begin
U; : Flow disposition to normal
direction
Veoms, ° Spatial volume of combustion
chamber
Vswey : Spatial volume of spray
v : Velocity of droplet
We : Weber's number of droplets
a : Energy index
B : Degree of Slope surface
0 : Density
g : Surface tension
0 : Spatial ratio
Ty : Diffusion index
Q : physical quantity
Subscripts

a : after impact
b : before impact
cal, : calculation
d : droplet
exp. : experiment
f . fuel
n 1 vertical
¢ : tangentline
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Fig. 10 Sketch for the estimation of spray volume
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