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Systematic contraction of chain reaction mechanisms and combustion control
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In this work, for the purpose of the combustion control, systematic
reduction methods for the kinetic models has been investigated. During 1st to 3rd FY, manual lumping
methods have been investigated firstly for alkanes and secondary for toluene for which the lumping

was found to be inefficient due to the originally small number of intermediates. In the 4th FY,
hybrid methods with DRG method etc. has been investigated. In the last FY, the automatic generation
rate rules has been reinvestigated for further lumping.
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2.
PRFO 137 474 N 109 413
PRF100 132 459 N 120 417
PRF50 186 625 N 148 522
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3. TRF
rel. tol. = 1% rel. tol. = 3% rel. tol. = 10% (n,.o)
method Nopes method Nopes method Ngpes
0:(original) 897 0:(original) 897 0:(original) 897
(2765) (2765) (2765)
1.DRGEP 537 1.DRGEP 467 1.DRGEP 428
2:DRG 525 2:.DRG 441 2:DRG 408
3:lumping 525 3:lumping 441 3:lumping 408
4:DRGPFA 509 4:DRGPFA 300 4:DRGPFA 277
5:.DRGEP+sens | 501 5:.DRGEP+sens | 293 5:DRGEP+sens | 239
6:DRG+sens 489 6:DRG+sens 264 6:DRG+sens 208
7:DRGPFA+sens | 470 7:DRGPFA+sens | 246 7:DRGPFA+sens | 186
(1683) (889) (673)
8:DRGEP+opt 179
» 9:DRG+opt 178
10:DRGPFA+opt | 165
(619)
10—
104 R d
%
1014 4
t —s—normal alkane 3
--&--cycloalkane
14 L L L
0 B 5 6 7 9
ring size
1. ( )

170



52

NO2 ( 2) 2021
269-274
DOI
10.11351/jsaeronbun.52.269
51
HO2 2020
849 855
DOI
10.11351/jsaeronbun.51.849
Akira Miyoshi 2019-01
SI Combustion Characteristics of Cyclopentane - Detailed Kinetic Mechanism 2019
SAE paper 2305
DOI
10.4271/2019-01-2305
50
2019
1284-1287

DOl
10.11351/jsaeronbun.50.1284




59

2021

58

2020

Sl

30

2019

Sl

57

2019




56

2018

56

2018




