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Effect of exhaust gas incident pipe parameters on EGR
stratification in cylinder
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Abstract: To realize exhaust gas recirculation (EGR) stratification in the cylinder of a motorcycle gasoline engine,
so as to reduce pump air loss and NO, emission, the intake bypass system in the original engine was transformed
into an EGR system. The boundary conditions and initial conditions of the exhaust incident pipe, inlet and exhaust
ducts under 3 000 r/min and 60 mg intake air were solved by using the GT-POWER model. These conditions were
imported into the CONVERGE model of the engine for calculation, and the exhaust gas incident pipe parameters
were determined by comparing the flow characteristics, velocity field and exhaust gas mass fraction in the
cylinder under different exhaust gas incident pipe diameters, installation angles and installation distances. The
results show that under the condition of 3 000 r/min and 60 mg intake air, EGR stratification can be realized in the

cylinder when the exhaust gas incident pipe diameter is 5 mm, the incident pipe inclination angle is 17.5° and the
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installation distance is 22 mm.

Keywords: EGR (exhaust gas recirculation) stratification; gasoline engine; CONVERGE simulation
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Table 1 The main parameters of the engine

SEHINF SEERE T8 EFKE ey HihiRE mEhEER/(°)
RFYE /mm /mm /mm ) /mm IVC(ABDC) IVO(BTDC) EVC(ATDC) EVO(BBDC)
HI240 67.0 66.8 113.5 10.7 0.7 80 23 50 80

7 :ABDC % 7= T 1k & J& ;BBDC % 7= T 1F B 8T ;ATDC %k 7= £k & 5 sBTDC %k = F ok R 7 ;1IVC 7 ¥ A 11 % H B % 51VO
HATF B ZEVC HFHAITX A H 2 EVO R H A TH BB Z .

R R S L 2 Z AR S RO T R ACIE UR AR 801 AT O B AR RO 52 GT-POWER #6271 (]
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NS REL R OL M NI ARSI =P R R IE AR 3.4.5 mm. 24 1F
FER WP HE T T, P RTTIE g E  A . GT-POWER A 47 I DL Al A% 23 SE 8 4545 <
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Fig.1 The GT-Power model of twin cylinder engines with EGR
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Fig. 2 Exhaust gas incident pipe parameters and space rectangular coordinate system
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Table 2 Design schemes of exhaust gas incident pipe

UES ) AFEERE dmm A 0/(°) LI o/mm
1 3 17.5 22.0
2 4 17.5 22.0
3 5 11.0 7.0
4 5 11.0 -7.0
5 5 11.0 22.0
6 5 15.0 22.0
7 5 17.5 22.0
8 5 19.0 22.0

R3 ARIBOVEEY

Table 3 Part of initial conditions of scheme 1

FCNEE/K  GLNE S /Pa BESGERE /K ESGETE f1/Pa HERIERIE/K  HESGEIE f1/Pa ERIEIRIE/K RSB IE f1/Pa
1065 96 760 353 85 461 777 99 610 309 97 395
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Fig.3 Part of boundary conditions of scheme 1
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Fig. 4 Flow characteristics in cylinder with different incident angles of exhaust gas
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Fig.5 Flow characteristics in cylinder under different mounting distances

-1.0

550 650
iR f /)
(a) XHIPRTLH

250 350 450 750

850

1.0

0.0

-1.0

9’ —fe— d=3 mm
LA B e d=4 mm
- A\ = d=5mm

—- NoEGR

250

550 650 750 850

il fa/(0)
(b) YRR L

350 450



28 TR KF FR % 47 %

150.0
4.0
—=— ¢=3 mm
=)= d=4 mm e = A 120.0
30L =« A - d=5mm ~ @‘ A
v .,
=2« No EGR d_\\, /Cf \& é- ;.: 90.0
” 2.0 , . d \A Né
= 60.0
1.0
& 30.0
001 = B O = S = -
1 L L L L 1 0.0 L I L L I
250 350 450 550 650 750 850 250 350 450 550 650 750 850
MG 10 ) (RSN )
(c) #UiLL (d) i Bhfig

Eloe FAREEEERETHE MR

Fig. 6 Flow characteristics in cylinder under different pipe diameters
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Fig. 7 Comparison of velocity fields in cylinders of each scheme at ignition time
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Fig. 8 Comparison of exhaust gas mass fraction in cyinder of each scheme at ignition time
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