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Abstract : Optimization of engine design and operation parameters using a genetic algorithm was demonstrated for
direct injection diesel engine combustion. A micro genetic algorithm and a modified KIVA-3V code were used for the
analysis and optimization of the engine combustion. At each generation of the optimization step the micro genetic
algorithm generated five groups of parameter sets, and the five cases of KIVA-3V analysis were to be performed either
in series or in parallel. The micro genetic algorithm code was also parallelized by using MPI programming, and a
multi-CPU parallel supercomputer was used to speed up the optimization process by four times. An example case for a
fixed engine speed was performed with six parameters of intake swirl ratio, compression ratio, fuel injection included
angle, injector hole number, SOI, and injection duration. A simultaneous optimization technique for the whole range of
engine speeds would be suggested for further studies.

Key words : Micro genetic algorithm(uGA: V] 4|71 & 118] &), Optimization(3 % 3}), Combustion($? 4>), Diesel
Engine(T} A 41:A1), KIVA-3V code(KIVA-3ViE

Nomenclature LAMZ2E

SGA  :simple genetic algorithm A A 7| FAVES AN AL 0 g S
uGA  : micro genetic algorithm Ao et Q77F AR QoA ol g5k
CFD  : computational fluid dynamics ARE A7 MAEL7] YA E Al A AE
MPI  : message passing interface o AA3 AdAVE =937 Al Uizt E
IVC  :intake valve close 3 e} FAE ol 2 K3 T AlY
EVO : exhaust valve open 9j&3le] g0} CFD 7] e w AFFE At
BSFC  : break specific fuel consumption FEe vgH ez dAd A4 HHF
SOl :startof injection CFD¢] 857} =olxj o Qiok 4R A4 s o
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Table 2 Base engine specifications

N Engine type Comn?m} rail dire.ct injection
inline 6 cylinders
Bore 128 mm
Stroke 142 mm
Conrod length 256 mm
Compression ratio 17.5:1
IVO, IVC 24 BTDC, 30 ABDC
EVO,EVC 52 BBDC, 14 ATDC
Injector nozzle diameter 0.197 mm
Injector nozzle hole number 8
Injected spray included angle 146 deg.

AR 3] A== 1400 rpm 3+ A S|t ch
AL @e ) 2= 17 IVC-EVO T+
ZF Bt kA =AY, M AIZhE @] A
3 8k o] B sEsl= 45° QAR Alard o
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Fig. 1 % 12,0000] 7] 845 A}g35te] AA
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KIVA-3V 4]l 1~1.3 CPU A7lo] AR % oW
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Fig. 1 Computational mesh for an 8-hole nozzle (shown the
initial mesh when the pistion is at BDC)
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Fig. 2 Comparison of measured and computed cylinder
pressure for the baseline case
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Fig. 3 Comparison of measured and computed heat release
rate for the baseline case
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Table 2 Variation of engine operation and design parameters
(the baseline case underlined, the final optimized in

bracket)
-10,-9,-8,-7,-6,-5, -4, -3,-2,(-1),0
SOI(CA) (single injection)
Injection duration (CA) 20, 25, 30, (35), 40

Swirl ratio 1.0, 1.1, 1.2, 1.3, 1.4,(1.5)

Injected spray included
angle (deg.)
Injector nozzle hole
number

138, 140, 142, 144, (146)

(M,89

Compression ratio (17.0),17.5, 18.0
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