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Abstract. Based on the CFD simulation software and coupled
with the written codes, a study on the effect of the exhaust
gas recirculation (EGR), start of injection and swirl rate on
the low temperature combustion is conducted. The results
show that the combustion and heat release lag, the cylinder
pressure, temperature, peak of heat release rate and the
accumulated heat release decrease, nevertheless the wall-film
increase with the increased EGR rate. Besides, NO, emissions
decrease drastically with the increased EGR rate, meanwhile
soot, unburned hydro carbons (UHC) and CO emissions
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increase. When the EGR rate is kept constant at 40%, and
the start of injection is advanced from 353°CA to 345°CA, the
combustion and heat release are advanced, the efficiency and
fuel economy are improved. When the EGR rate and start of
injection are kept constant at 40% and 345° CA, with the
increased swirl rate, the soot and UHC emissions is
decreased, meanwhile CO emissions has a trend that first
decreased than increased. There is the better effect when the
swirl rate is 3.0.
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Tab.1 Parameters of the diesel engine

BH BofE
AR X W/ (mm X mm) 85.0X88. 1
EFFRE/mm 149
E4E 16.2
HE/L 2.0
BRI/ (N« m) 4635/ (r « min™1) 300,2 200
WRRETIE /KW, 33/ (r » min D 100,4 000

B TR MR E R AR R, A
THEL A IE] , AR R 2R 08 L4 (8 FL) , THE X IR BUA
B R 1/8, THA AR M) 56 0 i 20 ity 97 %% £
213, BIHES T FFI 2 (i A 499°).

Bl 145 kR B2 AR A, I BE D 2
R IR R AR R AME A AR, HAE S ARAEZE A [R] h

1 _EiF SRHRGRERE
Fig.1 Calculation model mesh on the TDC
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Tab.2 Simulation model
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simulated cylinder pressure
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Tab.3 Parameters of the simulation condition

BH BE
EGR %/% 0,20,40,60
SO/ (™ 353,350, 345,340
SR 1,3,5
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Fig.3 Pressure, temperature, rate of heat release and
accumulated heat release with different EGR

rates
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Fig.4 Ignition delay, indicated thermal efficiency and

indicated fuel consumption with different EGR

rates
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Fig.6 Fuel-air stoichiometric ratio & temperature on the TDC with different EGR rates
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