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Abstract : Recently, there has been an interest in premixed diesel engines as it has the potential of achieving a more
homogeneous and leaner mixture close to TDC compared to conventional diesel engines. Because this concept reduced
NOx and smoke emissions simultaneously. Early studies are shown that in a HCCI(Homogeneous Charge Compression
Ignition) engine, the fuel injection timing and intake air temperature affect the mixture formation. The purpose of this
study is to investigate characteristics of combustion and mixture formation according to injection timing and intake air
temperature in a common rail direct injection type HCCI engine using an early injection method called the
PCCI(Premixed Charge Compression Ignition). From this study, we found that the fuel injection timing and intake air
temperature affect the mixture formation and in turn affects combustion in the PCCI engine.
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Nomenclature D,y :mass diffusivity
T, : droplet radius p,  :vapor density
5 T : temperature
N, :Taylor number (= Z( We)®®) P .
05 D,  :droplet diameter
Z  :Ohnesorge number (= ( We)**/ Re) ' '
We - Weber number p,. - partial pressure at the droplet surface
o - surface tension P, - Ppartial pressure at the ambient
. :relative velocity between ambient and drop Cpa ¢ specific heat of liquid
my :droplet mass pg - droplet density
A, :droplet frontal area £, droplet quantity
Sh : Sherwood number N, :Nusselt number
K,, :mixture thermal conductivity
"Corresponding author. E-mail: hylee@hanyang.ac.kr hhé’ + latent heat of evaporation
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T, :droplet temperature
Wein : Weber number of the impinging droplet
T4 : Leidenfrost temperature |
T : life time
Apy  + wave length
24y frequency
ASOI : after start of injection
FSN : filter smoke number
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Fig. 1 Schematic diagram of D.I. type HCCI engine system
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Table 1 Specifications of test engine

Engine type 4 stroke single cyl.
BorexStroke 91 mm x 96 mm
Displacement volume 622 cc
Compression ratio 17.5

IVO/IVC

BTDC 8° ATDC 38°

EVO/EVC

BTDC 52°/ ATDC 8°
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Table 2 Engine test conditions

Z1Eor As#E dASHA AT AN

Engine performance test

Engine speed 1400 rpm
Injection quantity 12~26 mm®
Intake air temp. 300~433K
Injection pressure 100 MPa
Injection timing BTDC 120°~20°
Fuel Diesel oil
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