2019 4F IDAJ-China F P it 04

AR RENFEE EGR RS HAT R
Numerical consequence of high and low pressure EGR system on a

marine low speed engine
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Abstract: A model of a marine low speed engine was established and calibrated based on the GT-Suite software
using DIPulse combustion model to simulate high and low pressure EGR (Exhaust Gas recirculation, EGR) system.
Results showed that both of High and low pressure EGR system could reduce NOx emission significantly. For high
pressure EGR system, on 100% load with 21% EGR rate, the NOx emission could be decreased to 2.993g kW-! h-
I; on other load with 21% EGR rate, the NOx emission could satisfy the Tier III stand. For low pressure EGR system,
on 100% load with 20% EGR rate, the NOx emission could be decreased to 1.442g kW-! h*!; on other load with 20%
EGR rate, the NOx emission could satisfy the Tier III stand. The BSFC (Brake Specific Fuel Consumption) of Lowe
pressure EGR system is less. However, considering the impurities of heavy diesel fuel, it is a critical challenge for
the reliability of the compressor.

Keywords: High and low pressure EGR system; Predictive model; Tier III emission; BSFC; Marine low speed
engine
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Fig. 1 Schematic of engine
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Fig.2 Schematic of high pressure EGR system
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Table 2 Calibration of engine

i BSFC  HAUEA HAUIRE eATHER  BERIST R%EES NOx HEK

S kW  gkW'h'! bar °C °C bar bar ppm
100% fli¥t 4938  180.96 4.28 37.41 413.55 184.24 165.29 813.13
SEOS 4859 183.91 4.28 37.80 414.00 183.12 165.09 812.7
75 & 3711 178.14 3.40 30.69 358.53 173.09 140.81 780.6
SEHY 3633 181.98 3.42 31.12 360.00 168.59 141.61 782.3
50% & 2464  181.64 2.46 27.96 323.89 135.62 101.18 727.0
SEHG 2450 182.74 2.41 28.02 323.00 135.38 99.09 727 .4
559, fiE 1246 192.57 1.49 37.29 305.47 99.24 63.81 703.2

SEEY 1231 194.95 1.47 37.24 305.00 99.39 63.14 700.7
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Fig.3 Schematic of low pressure EGR system
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Fig.4 The effect of EGR rate on NOx and BSFC for high pressure EGR system
LA 100% %75 5], K EGR X NOx HEBABAMHFER M2t &l 5 s, 24 EGR 204 10%H, fig
K NOx HEIUFMKE 6.556 gkW ' h!, RHHFERLIENL LT T 2.73 gkW' hl; 24 EGR XA 18%Mf, #E
15 NOx HEUAAL A 2.365 g kW h!, CV&3kF Tier I AR #ERLE 19 NOx FHERPRIE(3.274 g kW' hY), JEA
PRIV FERIEINZE 187.92g kW h'!, FkIE Y 3.85%; 4 EGR FH 37%H}, REHIE NOx HEMPF(KZE 1.442 ¢



iy W, A M RIRENLERE EGR TR & -5-

kW hl, SRR ATV FER I NS 189.77g kW hl, KRN 4.87%, FHARMAHIAETE EGR N 20% ] i £
HEBObRE; k8248 K EGR R £ 5K 24.03%I, B4R NOx HESPFEZE 0.121g kW' h!, {HZHRIMHFER B
KIEHINZE 199.13 gkW' h!, BEINTEE A 10.04%. L& EGR &4, 1F R 2 BB R, (K% EGR
REGMBRHEFER BRI IER /N, R FCVEE EGR RS AT RS @R EC IR 0, PRI CR s,
FEAIC.

NoxHERT g/kW-h 260

——BSFC g/kWh 250

10
240

230
220

210

BSFC g/kWh

NoxHEB g/kW-h

200

190

180

2 = 170
0.00% 10.00% 20.00% 30.00% 40.00% 50.00%

5 NOx fll BSFC Bifit/k EGR 11324k
Fig.5 The effect of EGR rate on NOx and BSFC for high pressure EGR system
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Fig.6 The effect of EGR rate on intake pressure and mass flow rate for high pressure EGR system
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Fig.7 The effect of EGR rate on intake pressure and mass flow rate for low pressure EGR system
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Fig.8 The effect of EGR rate on scavenge pressure for high pressure EGR system
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Fig.9 The effect of EGR rate on brake pressure for high pressure EGR system
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Fig.10 The effect of EGR rate on scavenge pressure for high pressure EGR system
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Fig.11 The effect of EGR rate on brake pressure for high pressure EGR system
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