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Quantitative Measurements of Spray Development and Mixture Formation

Obijectives Optical System and Spray Test Rig Measurement Accuracy of Vapor Mass
® Measure the liquid/vapor mass
distributions of diesel spray
® Correlate mixture formation with
nozzle internal flow behaviors
® Provide mixture formation data for
the validation of CFD models

Experimental Method

Laser Absorption Scattering Technique
Principle Measurement error is within 15%.

Ratio of Entrained Gas to Total Fuel | 2-D Cavity Impinging Spray

= Effects of Injection quantity
£ Liquid/Vapor Mass Distributions in
S 2-D Cavity
é 150 T Pimm i ®  Timm § LW mmy
3
émv 0.3ms
5. Loms
2 0.2ms ASOI x
Test Fuel g /
es ! o 10 20 30 a0 50 60 70
- - i i Liquid Image
Base fuel O Physical properties of diesel fuel i Spray T'_p Penetration [mm]
o [cle=1ac8 O Extremely weak absorbance by UV Evaporaﬂon Ratio Myime/cm?
97.5% (266nm) light
O Visualization of liquid phase 12
Injection Duration
Tracer fuel O Strong absorbance by UV (266nm) light ectionburatie
a-MN O Good compatibility with tridecane !
2.5% O Visualization of vapor phase % Vapor
&
S Q=0.27mg Q=0.89mg Q=2.97mg
E o 10 2 1 o 0 2 1 o 10 a2, 1
Results g
02 1.0ms
Free Spray
Effects of Injection quantity T mesersunotmeiontnl ouid
. . . . R Liquid Image remained
Liquid/Vapor Phase Equivalence Probably Density Function of — [
Ratio Distributions M¢gqulMy
0.2
0.3ms 0.3ms ASOI S sl
;E [ Vapor
Liquid Vapor g o1 f Lomeasol Q=0.27mg Q=0.89mg Q=2.97mg
0.5ms £l Summaries
: (~E01401 ms) «With a decrease in injection
‘ [ 0.5 1 15 2 q uantity
Equivalence Ratio of Total Fuel ¢, v/Air entrainment enhanced
v'Higher mass frequency at lower ®
03 . .
1.0ms e *Evaporation suppressed in 2-D
025 | cavit
] 0.9ms ASOIl y
R Future Work
Fous | pmsAsol * Tracer LAS experiment under the
g oal SIP standard conditions
[ * Correlate the tracer LAS
- 2005 | (~EO0I+0.6 ms) experimental results with
o v'Flow behaviors inside a nozzle hole (Tottori

University, AIST)
Q=0.27mg Q=0.89mg Q=2.97mg 0 05 ! 5 2 v'Nearfield spray data (Nagasaki University)

Equivalence Ratio of Total Fuel by
(P,,=150MPa, P, =3.6MPa, T, .=760K, pa;np=16kg/m?) . Lebe -
i 1
JoR SR HfT

SIPE A




