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Numerical simulation on the thermo-fluid dynamic phenomenon in cylinder
of the gasoline direct-injection engine
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Abstract

The potential of gasoline direct-injection (GDI) engines for significantly enhanced fuel economy,

transient response and cold-start hydrocarbon emission levels has led to a large number of research and

development projects that have the goal of understanding, developing and optimizing such engine system.

This study deals with the numerical analysis on the thermo-fluid dynamic phenomenon in cylinder of the

GDI engine. The analysis is restricted to a period from the compression to the expansion stroke in which

include gasoline injection, mixing with air and combustion phenomena. In this study, the combustion

process is focused adopting the Weller 3 equation model for the flame propagation in stratified premixed

gases.
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Tablel VU X DO~HE

Cylinder Bore [mm] 90.0
Cylinder Stroke [mm] 87.0
Cylinder Volume [cc] 590.93
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Table2 VU ZHNDEM

Internal Temperature [K] 353
Cylinder Bore Temperature [K] 400
Cylinder Piston Temperature [K] 500
Engine Revolutions [rpm] 1500
Tumble Flow [rpm] 1500
EGR [%] 10

Table3 VU FHNOYENIREE (HEHR)

Fuel CgHig 0
0, 0.209
_ CO, 0
Air
H,0 0
N, 0.691
NOx NOx 0
CO, 0.02
EGR H,O 0.01
N, 0.07

Table 4  PRBHE & oD S0

AlF 25
Cone Angle [deg] 35
Fuel [cc] 40.21
Injection Rate [mm®/ms] 36.19
Injection Velocity [m/s] 100
Injection Angle(start) [BTDC ] 40
Injection Angle(end) [BTDC ] 30

degCA~360 degCA T, #H 27 v 71X 0~130
degCA T1% 0.5 degCA > T 130~360 degCA Tl
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