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Abstract : Heat release analysis is a very important method for understanding the combustion phenomena inside an
engine cylinder. In this study, one-zone heat release analysis was used with the measured cylinder pressures of a
HSDI(high speed direct injection) and IDI(indirect injection) diesel engines. Those have benefits of simple equation,
fast speed, reliability. The objective of the study is to compare the combustion characteristics between a HSDI and an
IDI The result shoes that the maximum heat release rate of a HSDI is higher than that of an IDI because of long ignition
delay period. The heat release curve of an IDI is more linear than that of a HSDI, thus is similiar to that of a SI engine.
The combustion efficiency of a HSDI is higher than that of an IDI because of the smaller heat transfer loss of a HSDI.
There is a suggestion here that an IDI engine has broad heat transfer area which inctude two combustion chambers, the
connection passage of combustion chambers, etc.

Key words : One-zone heat release(h o & FkA) 2k, HSDI diesel engine(315; 2 G AR o A=), IDI
diesel engine(7H& A4 ] A ol A1), Crevice volume(E A} A &), Specific heat ratio(?] @ H])

: internal energy, kJ

Nomenclature Ma  :mach number
) P : pressure, bar
A :area, m b p iston rine. b
e ies Psmall * Pressure near piston ring, bar
B : cylinder diameter, m o ! p P &
Q : heating value, kJ
Cy, Gy : heat transfer constant R ] | mal-K
: universal gas constant, ol
h : enthalpy per mass, kJ/kg ) &
. Sp : mean piston speed, m/s
he : heat transfer coefficient
T : temperature, K
m : mass, kg
U
\Y%

N : volume, m’
To whom correspondence should be addressed.

young6065@korea.com Vd  :displacement volume, m’®
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Fig. 1 Combustion chamber model of HSDI diesel engine
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A Study on the Comparison of the Combustion Characteristics between a Small HSDI and an IDI Diesel Engine
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