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Spray Characteristics of High Pressure Fan Spray Injector
with Various Crossflow Speed
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Abstract

The direct injection into the cylinders has been regarded as a way of the reduction in fuel
consumption and pollutant emissions. The spray produced from the injector of DISKDirect Injection
Spark Ignition) engine is of paramount importance in DISI engines. Fan-spray injector as well as
swirl-spray injector was developed and utilized to the DIS! engines. The interaction between air flow
and fuel spray was investigated in a steady flow system embodied in a wind tunnel to simulate the
variety of flow inside the cylinder of the DISI engine. The direct Mie scattered images presented the
macroscopic view of the liquid spray fields interacted with crossflow. Particle sizes of fuel droplets
were measured with phase Doppler anemometer(PDA) system. A faster cross-flow field made SMD
larger and Djo smaller.

The experiments show the interaction of air flow field and the fuel spray field of fan-spray. The
results can be utilized to construct the data-base for the spray and fuel-air mixing mechanism as a
function of the flow characteristics.
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Fig. 1 Experimental setup
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Fig. 2 Configuration of slit nozzle
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Fig. 4 Spray development at different crossflow
velocities (injection pressure 9MPa, 1.2ms
after SOI) (a) 1.5mvs (b) 5m/s (¢) 10m/s
(d) 15mv/s
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Fig. 5 Spray development at different
crossflow velocities (injection pressure
9MPa, 4ms after SOI)  (a) 1.5m/s (b)
5mv's (¢) 10m/s (d) 15m/s
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Fig. 6 Axial penetration with variable flow
velocity
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Fig. 7 Radial penetration with variable
flow velocity

F%¢ A F452 FFE7] o) Ayt
fro) WESTE I FFEEE WA =Y
A7t Ao AL FAT dojn, 4, F
ek f4n £AYEQ 9% 2dAg &L
3urel fo] WHAAA APET [fFo] AR
Bro &ug AL wEisteE FAd ¥
oo ZudAgdy BF Fuol Hue A
% SH(vortex)7} BTN AL Fol
A AL M AFEHEY

32 988173 47 Wt

PDA(phase Doppler anemometry) #a& A}
|3l 1&Ed FAFHEZAIY AL BA7IAA

2 A5 A3 271§ FAHIHYD. Fig.
gl M & Ao F¥dE PDA Ao o F
old e EAT Yt APAFHsYe
dx A3 oysie SAVELE =F olUF
22 3cmY 5ecme FRAGANY HaE L Al
fatA ot B ARAME xF HozRyg 3 F
wEgo 5cm ol AABAM FFH £33
waoz 2A4% 3gd. & FHPAL Iy
o2 o5t #¥59 9T Uokr7) s
AU, & 499 52 g =&
gozhe FUIF2R Scm A A A
v 9 f5o] glvid BE BRo] =4
A et Eoj7tAl Retdh B AN ZRT
B2+ AW {§% 5m/s, 10m/s, 15m/soll A=
Ae BE AV & FHEMHE & Ay E33)



42 /=

o

Fig. 8 Test points at PDA experiment
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Fig. 10 Droplet size distribution by PDF
graph (a) Droplet size distribution
(b) Magnified graph at large size
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