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An experimental study on exhaust gas varation depending on EGR rate
of common rail engine
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Abstract

Current common rail engines are equipped with cooled EGR systems by using an engine cooling
water system. In this study, investigations of exhaust gas reduction characteristics have been carried out
in the common rail engine system depending on the EGR rate variation. The experimental results
shows that NOx reduces and smoke increases as the EGR rate increases.
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Fig. 2 Schematic
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diagram of

experimental

Table 1. Specification of test engine

installation on

Item Specification
Engine Model 2.0 VGT
Max. Torque

d 29.5/2000
(kg + 1rpm)
Max. Power
126/4,000
ps/rpm
BorexStroke(mm) 83x88
Compression Ratio 184 1
EGR Type cooled EGR

Induction Type

Turbo Charger (VGT)
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Fig. 3 Warm-up mode of C/R Testing System

Table 2. Torque specific character of BMEP at
various condition

BMEP(bar) Torque(Nm)
2 31.85
4 63.69
6 95.54
8 127.4
10 159.2
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1714 np= 2(4stroke engine) dm’= liter
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Table 3. Experimental conditions - .
Description conditions ’ ! . A *
Engine Speed(RPM) | 2000, 2250, 2500 ‘ ] 2 : :
BMEP(bar) 4bar N - .
EGR rate(%) 0%-38%, 0%-45%,0%-48 |

Fig. 6 Smoke test results
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Fig. 8 NOx according to EGR rate at applied
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Fig. 9 NOx according to EGR rate at applied
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Fig. 10 NOx according to EGR rate at applied
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Fig. 11 Smoke according to EGR rate at applied
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Fig. 12 Smoke according to EGR rate at applied
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Fig. 15 Power according to EGR rate at applied
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Fig. 16 Power according to EGR rate at BMEP
4bar(2500RPM)
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Fig. 18 BSFC according to EGR rate at BMEP
4bar(2250RPM)

300

250 r A/‘\‘___‘/—*——‘

5
e 200

2150
O

%100 |
m

50 r
0

0 32 36 40 44 48
EGR RATE( %)

Fig. 19 BSFC according to EGR rate at BMEP
4bar(2500RPM)
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