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A Study about the Effects of EGR Stratification on Reducing
the Pressure Rise Rate of DME HCCI Combustion

OCKTAECK LIM-"

*School of Mechanical and Automotive Engineering, University of Ulsan,
Nam-gu, Ulsan 680-749, Korea

ABSTRACT

Stratified charge has been thought as one of the ways to avoid a sharp pressure rise on HCCI
combustion. The purpose of this study is to evaluate the potential of stratified charge for reducing PRR on
HCCI combustion. The pre-mixture with thermal, mixing and EGR stratifications is charged in Rapid
Compression Machine. After that, the pre-mixture is compressed and in that process, in-cylinder gas pressure
and temperature are analyzed. Additionally numerical calculation with multi-zones modeling is run to know
the potential of stratified charge for reducing PRR.

KEY WORDS : Homogeneous charge compression ignition(HCCI ; <l &%}FQt=23}), Exhaust gas recirculation
(EGR; "l 7] A <=8}, Pressure rise rate(PRR; %2 4 71-&), Di-methyl ether(DME; t] sl o)),
Stratified charge(’d & <1 &37])

Nomenclature Subscipts

P : pressure, MPa HTR : high temperature reaction

PRR: pressure raise rate, MPa/ms LTR : low temperature reaction

T : temerature, K c : combustion

t . time, ms 0 . initial time
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Fig. 1 Schematic of the rapid compression machine and pre-
mixture supply system
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Table 1 Specification of the rapid compression machine

Item Value
Bore x stroke 145 x 693.3 mm
Cylinder volume 122 x 10° m’
Compression ratio 14.6
Combustion chamber thickness 49.2 mm
Combustion chamber type Pancake type

Compression duration

About 185 ms
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Table 2 Fuel properties

Ttem DME (CH;0CH;)
Low Heat Value 28.8 kl/g
Heat Release in LTR 10~30%
Heat Release in HTR 70~90%
9 &
Molecular Structure B=C @ ;-:b H
]
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