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Effect of the Boost Pressure on Thermal Stratification
on HCCI Engine Using Multi-Zone Modeling

O Seok kwon and Ock Taeck Lim
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Abstract

The HCCI engine is a next generation engine, with high efficiency and low emissions. The engine may be
an alternative to SI and DI engines; however, a pressure rise rate is a major limitation for high load range and
power reduction. Recently, we were able to reduce the pressure rise rate using thermal stratification.
Nevertheless, this was insufficient to produce high power. In this study, the reduction of the pressure rise rate
using thermal stratification was confirmed and the HCCI engine power was increased using the boost pressure.
The rate and engine power were produced by CHEMKIN and modified SENKIN. As a result of increasing the
boost pressure, a higher IMEP was attained while the pressure rise rate increased only slightly in the HCCI
with thermal stratification.
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Table 1 Fuel properties

Name DME n—Butane Iso-Octane
Molecular Formula CH5;0CH; CaHo Cellig
14,143 26,504 47,832
Low heat Val iy L Y
o hieat Yatue keal /i’ keal /m’ keal /m’
Cetane number 55-60 <10 <10
Low Temperature _
10-30% 0-5% 0-5%
Reaction(LTR)
High Temperature _
70-90% 95-100% 95-100%
React ion(HTR) ’

Table 2 Engine specification

Displacement 1133cc
Bore 112mm
Stroke 115mm
Connecting Rod Length 205mm
Compression Ratio 21.6
Number of Valves 2
IVC 48[deg ABDC]
EVO 312[deg ABDC]
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Fig. 1 Algorithm flow diagram for multi-zone model
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Fig. 3 History of pressure and temperature under
homogeneous temperature conditions
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