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An usefulness study on estimation and control method of EGR ratio using intake

manifold pressure in an gasoline engine
Hyeong-Seon Park’ - Jun-Kyu Yoon'
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Abstract: The EGR system being reburned the part of the exhaust gas through intake system indicates more fa-
vorable emission characteristics to reduce NOx in a gasoline engine, but the case of inappropriate exhaust gas
quantity induced from engine is fallen engine power caused by unstable combustion. In this study, we exam-
ined a method to predict EGR ratio according to various engine operation condition based by intake manifold
pressure and confirmed such a prediction data through an experimental method. And after having constituted
feedback EGR control algorithm in a base with such a prediction data, we acquired qualitatively similar results
by having compared data provided through an EGR feedback control experiment with the data which calculated
quantity of residual gas for the engine operation condition. Therefore, the applied algorithm and the system for
feedback EGR control showed feasibility applied to real electronic control EGR technology.

Keywords: Exhaust Gas Recirculation, Intake manifold Pressure, EGR Control Algorithm, Residual Gas
Fraction

71547 BSFC : A%

5 H] & (g/kW.h)
BMEP : A% 732 (bar) MAP : &7t

24
Ad)eks (kPa)

T Corresponding  Author: Department of Mechanical Engineering, Gachon University, 1342 Seongnamdaero,
Sujeong-gu, Seongnam-si, Gyeonggi-do, 461-701, Korea, E-mail: jkyoon@gachon.ac.kr, Tel: 031-750-5651

1 Jeong-il Industry Corporation, 54 Seongan-ro, Gangdong-gu, Seoul, 134-845, Korea, E-mail: oga4072@naver.com, Tel:
010-2529-2739



% (Kikg.K)

19801 e AsAke] w4&5E B
A7]E @olow QA7 A
Fevse Fyoz Zelu gv
we} o] ARel BAVASE A
kg A Aol e
CO, HC, NOx, "l 5L A7sl7] Yl A7
of F=ataL glvk 7HERA Y A= 3
EGRES] Aol & diAAR 59 7
sho] QR ALA A=
skatal, oe} tjEo] w7z
stel A% frallEEA 3
= SO

Al 2B w7 k28]
AFNEA RS F7H
Fo] NOxZ Aztehs 71%olt}. o
o] AojuHo] 3k A5 0 24 Gong et. al.[4]

2

™

N
S
>£Fl°

4
g N
83

ot
b
=
2~ ool
e rf o 2 XN

=

N,
o
r

=
B

oy

° oo to o

g Mo

Ny 2

T T

N{>

(e
o i m
1 ot B o

= —1n: z&
il
re
B~
-
e
o
of
il
p‘L

2 EGRE T ARTAMA] 7] WA o] 7| 7t2=Ed o
u|X]= Oéff}"ﬂ gt A5 SR, Yeom et
al.[5]S LPGA oA EGRE ¥3lo] that dx

As 7 HH7]57;§% T ST Park et. al.[6][7]
Hj 7| & 0] §3te] EGRAHS Alxtgho =y
71E9] *ﬂa e dATE F des HAEsel
31, HP EGR % LP EGR &&H| &0l w& <in], 1)
7] 2 AAREA o % JdFE FEATh

wg
dzle] Fuirldke] e % LrE FAste]

gt AAEE S gste] EGRES o
Zah 71e A G ATk 8ol

kbl gl R Yo g 8k3] =] A 387 A 75(2014. 9)

SRS
f
TR A )

Ful, Anetoly, wj7IAHe] B4 HAo]
W, 53 E7l%es AA805 8 unemel
Fog wew Fgar)

(z C@)I
T == @

(x COZ)E
ANz = 77 £33 FARTFA
EEES Uehdth e F3717 AAE A d
27hse] JEjR SRR et 4 47

F KE A8

105y o, + o) —0TAT o
&3]
S7IM, y = B HICHIE, 2, . w0 AA2TE2

o] EF-Folt},

22 THRItAE

Azlell FHE= F FHS7IFES AA FY
371N F AR FS Ve, ol &
7198 & A8k ALtEE AdyulRE fys
E 7)ol 1, = AFIFAHS YH EGREY 9
5 EGR#S &3t Ao R tha e 2o R RE
AbE )

807



$Pa

A,=A,+EGR,+ EGR, ®)

oM Az F/E &7

HomiE AEd

_ BSFCx (A/F)x P,
o 3600

& 71333 (MAP, Manifold Absolute Pressure)S-
ol g3t 7t~ B EGRES X ¥et: F 571
ZFol ALE A3 A4, E3d AW (Plenum
Chamber)oll 2] &13712 HE p o d7|A=

7]
3}

Aol et e AemRE AR F otk
MAP
PmRXT ©)

F2 ot o] et

Mgy = ———o— (©)

wela] & 277124 TRGF(Total Residual Gas
Fraction)= Tl 22 2o 2HE sk&EHch

2 gy s

kbl gl R Yo g 8k3] =] A 387 A 75(2014. 9)

&

AH, BAAA, SAD-EBRDIWVOAH, F
AHel % vl 7 A58 A2 5 ook e
A ow 7t AAE tha B Rl 44

Table 1: Specification of test engine

Items Specifications
. In-line 4 cylinder, water
Engine type .
cooled DOHC engine
BorexStroke (mm) 82x93.5
Displacement (cc) 1975
Compression ratio 10.3

IVO : BTDC 8°CA

IVC : ABDC 40°CA
EVO : BBDC 50°CA
EVC : ATDC 10°CA

Valve Timing

o7 Aget AzIAEE a7 A AsHAlY]
H3li= MOTEC M8 ECUE AM&3}%)

t&i}” 7W 2~ 3L 2 7] (Cam Sprocket) ﬂ%%] AdE 7
3 F7ImEe] AHAZIRE 2dstlh =3k EGR
el Ede ek w7 Apelol] <] -ul
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o2 OF EGRE&S XA on, o7]A
EGR&2 Thay} 22 oA AtEslolch

~ (COy)p=(COy)
ECR= (COy), —(CO,),, 100 (%) ®)
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Figure 1: Schematic diagram of EGR feedback
control
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Figure 3: Effects of EGR on NOx emission with
the change of spark advanced angle
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Figure 4: Effects of EGR on NOx emission at
MBT timing
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Figure 5: Relationship between EGR ratio and mani-
fold absolute pressure
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Figure 6: Effect of external EGR on total residual
gas fraction at 2000rpm/6.0bar
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Figure 7: Calculated total residual gas fractions at
different volume conditions
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Figure 8: Effect of EGR on total residual gas fraction
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