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Abstract : Miller timing is one of the promising ways which can improve the fuel consumption of internal combustion
engines. Indeed, Miller timing employing an early intake valve close is widely applied to large diesel and gas engines to
enhance performance and reduce NOx emissions. In this study, performance evaluation is carried out by 1-D cycle
simulation in order to estimate the effect of Miller CAM timing before BDC for a 32 L turbocharged diesel engine. To
optimize Miller CAM timing, a single stage turbocharger is matched with an early intake valve close since boost
pressure is a significant parameter that can control compression work in a turbocharged engine. The engine simulation
result shows that there is enough potential to improve fuel consumption rate and also reduce NOx emissions at the same
time.Abstract here.
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Nomenclature 1. M E
I0  :intake valve open, deg e Tzl o] A dEEol il ARAHE
IC : intake valve close o] g2 o] 9lo] et H 7] 5 thgFe &=
EO  :exhaust valve open o] ko] o] FofA| AL Ut} SHA R thE vl
EC  :exhaust valve close o A5 T4 A w7 2 a7 ] A
EIVC : early intake valve close of gk of-§ B An| gl a7} o] Fo A AL 3l
BDC : bottom dead center o ol we} BT EE EVtE VES
PFP  :peak firing pressrue WA 7] 3L AN E A 7] 7] 1 71 de] A
FIE  :fuel injection equipment L2 o5 Fu il vt 1 T FH el HAdzlel
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Table 1 Benchmarking for | MW engines
Competitor CAT CUMMINS MTU
Model C32 QST-30 16 V-2000
. Stand . Stand . Stand
Type Prime by Prime by Prime by
Cylinder block V-12 V-12 V-16
Bore xStroke | 15162 | 140%165 | 130 % 150
(mm)
Dis. Vol. (L) 32.1 30.5 31.8
Power
(kW) 60 Hz| 1020 | 1120 | 1007 | 1112 | 1010 | 1115
BSFC
(/kWh) 60Hz| 198 | 198 | 206 | 205 | 204 | 200
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Table 2 Engine specification

Engine Specification
Arrangement of cylinder 12-V type
Target rated power 1.1 MWm
Rated rpm 1800 rpm (60 Hz)
Displacement volume 32L
Bore x Stroke 145 mm x 162 mm
# of valves 4
FIE CRDI 1800 bar
Turbocharger Single stage FGT
Compression ratio 15.0
Emission non-Tier / Tier2
Fol S A& Foll e, 1.1 MWm o] 2] &
T EY FES G A9 HFR A% A
S uEska ok ¥utk oy gl AR = A AA} o)
FH A FEolghal & = 9lF 200 g/kWh o] 3= H3%
Shaw glom, ole} pelsl A Al U HHEE
Table 201 31e+s] A 2] &) Bttt

2.2 Turbocharger Matching
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Fig. 3 Engine performance result by inlet valve closing timing
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Table 3 Summary for simulation result

cAM ht‘leclzzn AFR | PFP | GMEP | PMEP | BSFC
(deg) ) (bar) | (bar) | (bar) | (%)
Base - - 203 | 262 | -13 -
Miller - 28] | 185 | 259 | -09 | 1.0]
Miller | 2.5adv. | 3.1 | 200 | 262 | -09 | 2.0
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