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Development of Diesel Combustion Model Combined with Statistical and Physical Models

gk B wx EX, mH HEF FH A
(Naoki KATO) (Kidai YAMAMOTO) (Eriko MATSUMURA) (Jiro SENDA)
RS KEKER RS KFE KRR REH KT EEHKEFE
(Doshisha Univ.) (Doshisha Univ.) (Doshisha Univ.) (Doshisha Univ.)
R RE, £ IESE, gk &
(Yasutaka KITAMURA) (Masahiro SATO) (Akira KATO)
BRI ABRATHE AT ABEMTHER A

(Honda R&D Co.,Ltd.)  (Honda R&D Co..Ltd.) (Honda R&D Co.,Ltd.)

This study proposes the modeling scheme of easy and precise prediction for engine characteristics by combining the
statistical methods with physical theories. In this report, the Zero-dimensional Two-zone Spray and Combustion
model which predicts the heat release rate and exhaust emissions was constructed, and the model accuracy was
evaluated by comparison with the experimental results. Consequently, it was shown that the tendency of emissions

characteristics can be reproduced by the model.
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Fig.1 Schematic diagram of test system

Tablel Engine specifications

Type Supeycharged! Direct-Injection
Single Cylinder 4Stroke

Bore X Stroke [mm] 85%96.9

Displacement [cm?] 550

Compression ratio 16.3

Combustion chamber shape Re-entrant

Fuel injection system Common rail

Number of holes 7

Nozzle diameter [mm] $0.125

Injection angle [deg.] 156

EGR system Low-Pressure loop EGR
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Table2 Experimental conditions

Engine speed [rpm] 2000
Total injection quantity [mg/str.] 29.4
Pilot injection quantity [mg/str.] 1.5~3.5
Pilot injection interval [deg.] 15.0
Main injection timing [deg.BTDC] -1.0~7.0
Rail pressure [MPa] 100~160
Fresh air quantity [ma/str.] 550~660
Boost pressure [kPa] 125~145
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Fig.2 Schematic diagram of test system
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Fig.3 Schematic diagram of Heat release rate predictive model
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Fig.5 Schematic diagram of fuel concentration in spray zone
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Table3 Experimental conditions

Engine speed [rpm] 2000
Total injection quantity [mg/str.] 29.4
Pilot injection quantity [mg/str.] 2.5
Pilot injection interval [deg.] 15.0
Main injection timing [deg.BTDC] 3.0
Rail pressure [MPa] 130
Fresh air quantity [mg/str.] 605
Boost pressure [kPa] 135
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Fig.7 Calculation results of each spray zone (equivalent ratio and
temperature)
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Fig.8 Calculation results of air entrainment
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model and Two-zone model
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