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A Study on the Residual Gas Fraction in Cylinder by the Adjustment of
Variable Valve Timing with Volumetric Efficiency

:
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Jeonggil Nam

ABSTRACT

The EGR is needed for one of various strategies to reduce NOx emission. But to get the proper EGR
rate, the intake and exhaust system become complicated. That is a reason why we consider using the
internal EGR system. The internal EGR is a system which reduces NOx by controling the residual gas
fraction in cylinder by changing valve timing and valve lift of intake and exhaust.

In this paper, characteristics of volumetric efficiency and residual gas fraction in cylinder wers
investigated for various engine speeds by changing valve timing and valve lift of intake and exhaust in
the 4 stroke-cycle diesel engine. Volumetric efficiency and residual gas fraction were calculated by the
method of characteristics. As the results, residual gas fraction and volumetric efficiency in cylinder by
variable valve timing were visualized.

971%89] : Internal EGR(UIF 8} 7]7}2A)<=8-42]), Volumetric efficiency(H] %] &-&), Method of
characteristics(5-/d =41 1), Residual gas fraction(ZH77}12=%)

1. A E g "o = w7 Al A3t oA E X
710 wo wulz]o = =] f"}‘cﬂ T2 H7]'<5‘-4 U]%X]'E Xﬂﬂ_‘% 52 4.9-

& e g e spegeas 477 A 4ol 711 HJH*"(EGI_" S,
fa Maes AEHn Qv sed, gz o QREANZ AL, A2A94 )

ARAA ] A ea) Aael @ o)) ST slet A A Bk

A7) 2 AT o)l BAsA Hol & wir) Hol 1851 Aurel A= SCR(Selective catalytic

Ae e BA9 SuE Asw qu g ool 7 BAAY Slas wes

F2 olg¥m Atk EF, HIo dedAs
EGRHS 283ta] &7|3A Foto) Axu)7

* 39, Bxsgustn 7By

82 HERSAB B =2



AAEEE TP 7hEn A 2o o5k AAY ARIPxT) B

&

?.

WEE doja] wj7]qhe e =
717k A-UdR HEEs 1
Nezglo] Aetslo] Agst Ha glrk? NOx:
Atz o2 i) Aset a7 FENEES
Eotd AAAAFA A APaglel o
g g 93 <A(Thermal) NOx, dZ}Ao]
Ax7t FHE AS o BAAHE A5 (Fuel)
NOx¢t dE2fY MAY Zr]Z(Radical)? 2
229 Whgo) o) A== Al (Prompt) NOx=2
EFE ok o]H$ NOx S E% NOx7t
g A d3 NOx Fo|A = NO7L

ol
o
[¢F

]-8-3td i

e

2 gRrEL A

NOx AzHg fsfiA dA AR&skal A+ EGR
Al 2= F 7] sy ZE ol F2E7] o
5 7] WU E= AAA zefEo]of dot
3k, 71 EGR A" 7|3 Hx)F37F =9
A HYzhe fRIt7] wiol 713 X
g mxH, 72 AdUr#EE EGR 38 YA
A FFs7] A E |71 WilE= Y7l
EGR #o|ZE AZAA|AL 37| ol AXF
Zrol F3] AgtEo] dojA FAPA An)Ao]
-9 Eg3tA Ho itk

webd, B dAfoMe AHags 1#g
7P & ufy] B FHESHEAME 7+ A
Hujol] ZF7tAES dASA FAS EGR
e B 4 & UE EGR o] #3ld
AataAt AT

o 2 I8

o
A dAEgE geigernz FUIIA A X
34 : 94mm X 100mm, +=H] : 21.0, HU&
: 63kW/4,000rpm) S R 2 5 wjrjdliEte] §
FIE BH9] 8] A F ] Wiy E=s)

g ©1% Jlwe] F9sh F ouy) UB=
Qe 471% 1B e wisted F )]
wrel goly P YTyl Wae] ofF 7|

BEEE AYES L DFRALG WHE

=]

2. JIZ EGRAIAEIS| 2XIA
EGRAIAEIC] I
w717k AR ZF 718 wivE, dAa
BF2A(DI, IDI), ©AIX}2KBus, Truck) 2 35X
Ao mehA 2FH Aozt ok mF w77}
2 AERL 7139 FFd uE aga J)®e
FREA ot Z] g2 2 AFelA =
g2 1 Qe 7B 2.8 YEHF AFEAM
d7|gez RA e v3te NOx Hj& o)
27] wf&d EGR&S 40% FT7HA Eoof
& gaAo] oy 7@ HEme} il u}
gl ¥Q EGREo] tzry] wio] A5
AetE HA3 sha, NOxE A|Y3 e uiz
E(HC, CO, PM, SOOT 5)&] Z71E 43t &
4 9l ool A EGRE&S Aok st}
EE o] Z24E dANA Ve WA 1A
o tf&3st7l A FAA 7] AE EGR
ANz=eE Agsta Ju AR A T AR B
Zol EGRE&ES 273 AREA 713
o] F 7] AWLP)USCZE 2 EGR

NTE

bl

i=]
& WEY 5 §17) MR, 4PE 2A T 5
P FHIAL FANA Fow PHe 47

o PR EE ZP(Flap) WEE X5}
APE FAH oz aA 5= Wy EGR
AE 2E FAl AAsFe o] oy
FgAHogE Ayt & ZY WE ML

A&k ik

WH A7 EGR WH 2 EGR ol gl
#Ho|m, EGR stolxe] o] R o= 4
& weth EW EGRE 27141715 w7 vy
E=eo) Ao e GFE Wik
183 EGR Alzgle] 7189 TYEOE

£ ECU, EGR W¥¥, EGR ¥}o]|XZ, £#xo|=
WE, 2 oz, Z1F AAM@pm, F2, =2
EME) Fol dow 53], ZAHEA] 7]H
AoJA NOx AR E HEsh7] Hsixe 4P
& AA 7] g FugR(dFdely, ==
S8H, T8 T2 F)7F 831ERE EGR A

oA HM5%. 2001 83



@44

[>

FARolok & wE P2 BPAAA
1 lul el 2glo] A,

N
—_

%y 2

E2E WH ARG HEART} 78
o AsHA ZHgsly] djiol A A =
AES et olelgol g B of
T FEY W4 FHAE o Lol
2ok gio] F wr) WfUE=E A43k= EGR
o) T ZPA] FAle) 28 x7) HEY Y
74 ZE o] W7 R oy go] Bk
wetA, ALy FF7FAZES EGR &390}
omZE NOXxE Y 4 9= WF9 shl
olm 2, o}a}a} Z) EGR}\]/\FA]_,] MR Z7HA
gete] o FHEIFAME
&4 & %011, zt "a‘ﬂﬂ%i ARE 7

of

=

S o b Y uﬁ

-u-h

L oot ox

okt

1o i
71% EAe] ¥ glol= EGR axE B
QE A ZAN Fd9 EGR Al2¥y) 83}
WF EGR Alz=®lojzt & 4= dth

(a) Lift up & down

TIMING LONG
TIMING SHORT

(b) Short & long

RETARD
ADVANCE

V.0. ' V.C.
(¢) Advance & retard
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Fig. 2 Calculated results of volumetric efficiency by
intake & exhaust valve lift
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