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A Study on the Numerical Analysis of Behavior of Spray Droplets
and Internal Flow Field of Cylinder in Diesel Engine

Young-June Chang, Ho-Joon Park, Chung-Hwan Jeon and Jin-Won Kim

Abstract

In this study, we calculated gas flow fields and distribution of fuel droplet and mass fraction using
the CONCHAS-SPRAY code which modified to execute in IBM PC and changed three important
factors, injection rate pattern (BASIC, I, II, IIT), different bowl shape and spray type.

Especially vortices which be influenced by fuel-air mixing process, evaporation and flame

propagation are generated more strongly in the bowl-piston type combustion chamber than in the

flat-piston type. As the spray type changes, it is found that conical type produced large and strong

vortices and fuel droplets are effectively diffused into the entire combustion chamber. As the

injection rate pattern changes I, I, Il based on BASIC type, we confirmed that End-of-Injection

Effect strongly influence on droplets life time.
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Cp . Specific heat et contant pressure (cell
quantity)

Cy . Specific heat at constant volume(cell
quantity)

D . Species diffusivity(assume the same for
all species)

D, [ Sum of Stokes and aerodynamic drag
contributions

] . Heat flux vector

K . Thermal conductivity
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- Source term associated with

. Dimensionless factor of SGC turbulent

viscosity

. Lewis number (Sc/Pr)
- Angular momentum per unit volume per

unit time transfered from the spray
droplets to the fluid

" Vapor pressure of species 1
. Prandtle number

the
interaction between the spray droplets
and fluid

" Rate of heat transfer to the droplet
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R . Index of which is accosiated coordinates
R, : Universal gas constant

Re : Reynolds number

'y . Droplet radius

Sc ! Schmidt number

U . Velocity vector of droplet

u . Velocity vector

W,  Molecular weight of species k
wi . Swirl velocity of particle k
. Swirl velocity of fluid
u,A . First and second viscosity coefficient
p . Partial mass density of species k
Ps . Rate of change of p, due to spray
evaporation of condensation
o . Viscous stress tensor
d;; . Kronecker delta

A X} (Superscript)
. Conditions at the droplet surface

S1& X} (Subscript)
0 . Fluid mixture exclusive of species 1
1 . Species 1 of which the spray are
composed

k . Species k

1 . Phase of pure liquid
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Table. 1 Specifications of Simulated Engine and Initial Condition
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TYPE D.I ENGINE
BORE 99 mm
ENGINE
STROKE 95.5 mm
SPECIFIC- CONNECTING ROD 163 mm
ATION
CLEARANCE L5 om
RPM 1600
AIR 438.0 K
TEMPERATURE
WALL 400.0 K
DENSITY 0.7025
INITIAL FUEL
TEMPERATURE 367.0 K
CONDITION
START ANGLE ABCD 118
INJECTION
END ANGEL ABDC 130 ¢
SAUTER MEAN RADIUS(SMR) 10m
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