Disio00OO0OoOobooOoooooooonog No.250 20070

ooooo

25 DiISiD0doddodoodoooodgod
Development Optimization Techniques of Spray Model for DISI Engine

gboogboobge gbogboge: obboooboges

Kiyotaka Sato Hideaki Yokohata Masahisa Yamakawa
gooooooge oooogoonoes
Keiya Nishida Yasuhiro Otaki

goo

gboooooooboobgoboboboooboooooooboboboboboooboobooboboboD
gobooboooboobooboboobboobbooboboobbogbobboobbboooogobobooLo
gogboooobooboobbooboobobooboobbooboobDbooboobboobOoobobo
gooob200bdboobooobobobooobobDobooobobDoobobobOboobOoooboboOoDo
goboopoogo

Summary

Because the atomization behavior of the fuel injected from the injector controls combustion, it is
important whether the evaporation and the mixture properties under a high temperature and a high-
pressure condition nearing to the engine operating condition can predict in accuracy in the
development of the DI engine. The highly accurate and effective atomization prediction in high
efficiency and accuracy became possible by the development of atomization behavior prediction
techniques of 3D-CFD that combines the optimization technology and the visualization measurement

of atomization using Laser Absorption Scattering technique, which is quantitative measuring method

of the mass of liquid and vapor.
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Fig.1 Experimental Apparatus

22 0OODOO

Table 10 0000000000000 O00O0OO0OO0
000 0500K-0 0 1MPald OO0 O 550K-0 O 1.5MPall O O O
goboobooboboobooboooobooboon
gooooobobbbodgolsmmioooooonon
dddddoooooogissvPadddddlemgd g
FigDOOOODOODOODOODOOODOOOODOOO
goboobodomstbgg

Table 1 Experimental Conditions

Ambient condition
Ambient gas Nitrogen
Temperature:T, [K] 500 550
Pressure:P, [MPa] 1 15
Injection condition
Fuel P-xylene
Injecter Hole type
Number of hole 1
Hole diameter [mm] 0.15
L/D 2.0
Injection duration [ms] 1.16
Injection pressure [MPal 15
Injection quantity [mg] 1.6
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Fig.2 Relationship between Injection Duration and
Laser Shot Timing
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Fig.3 Liguid and Vapor Phase Equivalence Ratio Distributions
in Evaporating Gasoline Spray Measured by LAS
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[Input variables]
-Maximum injection velocity
Initialization -SMD in the initial injection
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l *SMD in the middle injection
. duration
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¢ duration
*Break up model critical We
*Break up model stable
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No

Evaluation
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[Objective functions]
*Spray tip penetration
*Mass of vapor
*Mass of liquid
Final solution

Fig.5 Flowchart of GA by modeFRONTIER

Table 2 Input Variables
Input Variables Max. value [Min. value| Avalue

* Maxmum injection 200 100 5
velocity [m/s]

* SMD_ln the initial injection 150 20 5
duration [mm]

* SMD_ln the middle injection 30 5 5
duration [mm]

* SMD-m the later injection 150 20 5
duration [mm]
Break up model critical We 8 6 0.5
Break up model stable 8 5 02
droplet diameter multiple
Break up modej 4 1 05
time scale multiple
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Fig.6 Liquid and Vapor Phase Equivalence Ratio
Distributions in Evaporating Gasoline Spray
Calculated by CFD, Pattern 1
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Fig.7 Comparison of Experimental and Calculation Results
Pa=1.0MPa, Ta=500K, Pattern 1
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Fig.8 Comparison of Experimental and Calculation Results
Pa=1.0MPa, Ta=500K, Pattern 2
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Fig.9 Liquid and Vapor Phase Equivalence Ratio Distributions in
Evaporating Gasoline Spray Calculated by CFD, Pattern 2
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Fig.10 Comparison of Experimental and Calculation Results
Pa=1.5MPa, Ta=550K, Pattern 2
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