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ABSTRACT concept) model to smulate fwbulent combustion. The

With the advent of the EIVA-4 code which employs an
unstmctured mesh to represent the engine geometry, the gap
in flexbility between commercial and research modehng
software becomes more pammow. In this study, we med to
perform a full eycle smulaton of a 4-stroke HD Dhesel
engme represented by a highly boosted research IF (Isotta
Fraschini) engmne using the ETVA-4 code. The engine mesh
including the combustion chamber, mtake and exhaust vakes
and helical manifolds was constructed using optional O-Gnds
catching a complex geometry of the engine parts with the
belp of the ANSYS ICEM CFD software. The EIVA-4 mesh
input was obtammed by a3 homemade mesh converter which
can read STAR-CD and CFX outputs. The simulations were
performed on a full 360 deg mesh conzisting of 300000
unstructured  hexahedral cells at BDC. The phy=ical
properties of the hqmd fuel were taken comesponding to
those of real diesel #2 o1l. The spray atomization and droplet
dynamics models were desenbed by the EH-ET hybnd
model which 15 3 modified rephca of the ERC model; the
droplet collisions were modeled by the droplet trajectory
based methed with a reduced gnd dependency. The onginal
ETVA-4 droplet evaporation model was replaced by the
ETVA-IV model Chemacal kineties (71 species, 323
reachons) was based on the mechamsm for diesel ol
summogate represenfed by a blend of n-heptane (70%:) and
toluene (30%) coupled with the EDC (eddy dizsipaton

emission (soot and MO 5 ) formations were desenbed m terms
of sub-models based on the evolution of soot precursers,
AR5, and the extended Fel'dovich mechamism, respectively.
All stages of the engme cycle were successfully calculated.
Drue to a small amount of experimental data available for the
research IF engine, predictions were successfully compared
with experimental data on the in-cvhinder pressure and EoHE
(rate of heat release) histones only. Compansons of the
predictions produced on the full and sector meshes were also
made.

INTRODUCTION

Prediction of combuston and emission formations m ICEs
using advanced CFD} codes becomes an important tool to
facilitate the engine development and ophimization process.
Begardless of the presence of commercial CFD engine codes
(STAR-CD, FIEE. etc), the simulations based on the
EIVA-3V [1] code are stll popular in research commumnity
due to a2 more simple procedure of mplementafion of
advanced spray combustion sub-models coupled wnth the
improved chemisiy/'turbulence mterachon modeling and new
formmlanons of complex combustion kinetics for swrogates
of practical hydrocarbon fuels. With the adwvent of the
EIVA-4 [2] code which employs an unstructured mesh to
represent the engine geometry, a gap in flexibility between
commercial and research modehng software becomes more



