2008

AAA AN WAVE A Ed|o] A& o] L3} ozl 2H=E WS
JFE B2k 2 A4sle) AT A7

e AT Mgel. dsy’

= -

Application of WAVE Modeling in Combustion performance of
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Abstract

The test of engine performance using the engine dynamometer needs technical researchers and facilities. A variety
of CAE analysis programs and DoE(Design of Experiments) are used to analyze data efficiently instead of tests. The
study got data from simulations of WAVE that used to model the Sl engine to identify performance of engine. DoE
makes it possible to know effectiveness of factors for power, BSFC, volume efficiency and find optimum condition in
each factor through minimizing number of experiments. CA50 has effect on power and BSFC as volume efficiency is
related with cylinder liner temperature and heat coefficients. The final result in DoE could be identified of consistency
above 98% after substituting the data to WAVE.
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Fig. 1 Modeling of SI engine by WAVE
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Table 2. Engine operating parameters
Factor Abbreviation Range
i 0,
Location of 50% | cgocap) | 14-~40
Burn point
Cylinder Liner .
Temperature C.L.Temp(C) | 400 ~450
Piston Top 5
Temperature P.T.temp(C) 650 ~ 700
Heat Coefficient Heat.Co 05~1
Valve Coefficient Valve.Co Low ~ High

Table 3. Responses of engine performance

Factor Abbreviation

Power of engine Power

Brake Specific Brake Consumption | BSFC [g/ kWh]

\ol.effi

\Volume Efficiency

Table 1. Specification of experiments engine
Type DOHC In-line 4cylinder
Dore x Stroke(mm) 1975cc
Compression Ratio 10.1
Valve system 4valve per cylinder
Ignition timing BTDC 10+5°
Ignition order 1-3-4-2
Max power(ps / rpm) 138 /6000
Max torque(kg-m / rpm) 18.7 / 4500
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Table 7. Accordance of result between WAVE and

Power BSFC .
[HP] | [g/kwh] Vol.Effi
33.67 0.45 0.87
CA50 | C.L.temp | P.T.temp | Valve.Co | Heat.Co
12.46 381.16 659.98 -0.55 1.34

Table 5. Multiple response optimizations at

3000rpm with DOE

Power BSFC .
[HP] | [o/kWh] Vol .Effi
79.45 0.44 1.01
CA50 | C.L.temp | P.T.temp | Valve.Co | Heat.Co
14.33 373.93 623.95 -0.17 1.09

Table 6. Multiple response optimizations at

4500rpm with DOE

Power BSFC .

[HP] | [o/kWHh] Vol .Effi

125.44 0.45 1.18

CA50 | C.L.temp | P.T.temp | Valve.Co | Heat.Co
9.86 365.54 615.54 2.38 1.37
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DoE
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1500rpm 98.45% 99.56% 98.99%
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