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A Numerical Study of Combustion Characteristics for HCCI Engine
with Detailed Diesel Surrogate Chemical Mechanism

Wonjun Lee, Seungro Lee and Chang-Eon Lee

ABSTRACT

Homogeneous charge compression ignition(HCCI) is the best concept able to provide low NOx and PM in
diesel engine emissions. This new alternative combustion process is mainly controlled by chemical kinetics
in comparison with the conventional combustion in internal combustion engine. In this paper, combustion cha-
racteristics of HCCI engine with suggested diesel surrogate(heptane/toluene mixture fuel) reaction mechanism
were numerically investigated by heptane/toluene mixture ratio and EGR ratio. As results, the ignition timing
became faster with increasing of heptane, and an initial oxidation and the ignition timing of the mixture fuel

were affected by heptane and toluene, respectively.
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NTHED
Lc = connecting rod length T, = working-fluid temperature
L4 = crank arm radius V, = working-fluid volume
Ve = clearance volume P, = working-fluid pressure
D = cylinder bore diameter ?p = piston speed(= 2L @)
¢ = 09mpressi0n ratio ® = average cylinder gas velocity
Va = displacement volume P = instantaneous cylinder pressure
P, = motored cylinder pressure
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Fig. 1. Combustion characteristics of heptane.
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Table 1. Specifications of the engine

Description Specification
Compression ratio 16.7
Bore 127mm
Stroke 154mm
Connecting rod length 255mm
Open 367CAD ATC
Intake valve
Close 581CAD ATC
Open 121CAD ATC
Exhaust valve
Close 349CAD ATC
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surrogate W3- 7| LS 233t 644 3k} 2,796 HE
SAHLE FAH AT

2 AAro A AHE-E ¥HE- 715 LLNL n-heptane
detailed version3 mechanism, Alzueta benzene mecha-
nism, Sivaramakrishnan toluene mechanism, Andrae
surrogate mechanism, San Diego's NOx mechanism 2
233 Aoz 754 3FekEa} 3,310 REgA o2 4
wof ATHs]

Fig. 2= 712 AR $U§ 24004 24} 4
3 Aoldh. Age

>

80

- X Experiment

Numerical analysis

Pressure[bar]

-100  -80 -60 -40 -20 0 20 40
CAD(ATDC)

Fig. 2. Comparison of experimental and modeling results.
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Fig. 3. Ignition timing with mixture ratio.
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