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(54) Title: METHOD FOR CONTROLLING AN EXHAUST GAS RECIRCULATION APPARATUS FOR HEAVY CONSTRUC-
TION EQUIPMENT
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(57) Abstract: The present invention relates to a method for controlling an
exhaust gas recirculation apparatus for heavy construction equipment. The
exhaust gas recirculation apparatus includes: an engine; a turbocharger for ro-
tating a turbine using exhaust gas exhausted from the engine, wherein the tur-
bocharger pressurizes air supplied into the engine using a compressor connec-
ted to the turbine by a connection shaft; an intercooler for cooling the pres-
surized air introduced into the engine; a high-pressure EGR line including a
high-pressure EGR cooler and a high-pressure EGR valve without passing
through the turbocharger; a hybrid EGR line including a hybrid EGR valve
and a hybrid EGR cooler, wherein the hybrid EGR line passes through only
— the compressor without passing through the turbine of the turbocharger; and a
142 low-pressure EGR line including a low-pressure EGR valve and a low-pres-
sure EGR cooler, wherein the low-pressure EGR line passes through the tur-
}Z{- bocharger. In the method for controlling the exhaust gas recirculation appar-
{ atus, a mechanical control step includes a step in which an engine control unit

4 M0 (ECU) receiving a low-load request signal from a driver, or driving and idle
L] 122 1 signals, opens or closes the hybrid EGR valve (151) of the hybrid EGR line
123,{ ] : [ :Iwul (150). Thus, mechanical control and electrical control may be performed in

] 152 ™
i

[Fig. 1]

ey
iy
=2

111- ~+ —112

130—-

OO0O000 ¢

harmony for optimized control.

/ \ D151
1207 :@:“VWU (57) K.9FA.
[CIS & A&

— / {

A




WO 2012/102467 A1 W00V T 0RO A

OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, &7
MR, NE, SN, TD, TG). — SAZAML A S S (29 A 21 2(3))

i Ok fo . o o, 12, o riT

o] AdSgu| o] v 7|7k A eg g Aol A 4] A A wjEE e v 7] 7t=E o] &3le] HH
AN L BN HEES To)] F4d FEYME T8 dRoR FFEHE 3V E AESE HEXAY, A
Aoz FdEE 4FFT7E W4sts 2 ZFE 9, 1Y EGR ZH 9 Y EGR BE 7} vl = 31, 47 HEAAHE
kA &7 9 BGR 21413 sho] 8] = BEGR WL H ¢} slo] HE] = EGR €81 7F vhA H a1, °37] B E XA 2] BHl-&
oAl F FEHM TS B F-5he she] B E|= EGR 2193 A ¢ EGR W E oF A 9F EGR €27} v H a1, 47 E
A5 732 A EGR #4818 78] 3k AAF A0 9] w77t A @& AA S Aoj el oA 71 A A=
AL AF-3 87 4% e F8, olol & 455 YHTL 7 A FUEECU)7} 3] B8] = EGR #81(150)9]
o|HE = EGR WHE(I5)E & GAE L83t 71442 Ao} AAAS] Aloje] 285 F3td X g5 A o
FHT 4 Y EE 3 Aok



[1]

[2]

[3]

[4]

[5]

[6]

WO 2012/102467 PCT/KR2011/008559

™ A A
g o] B AAFAY Y v 7| 7tE A SR Aoy
7| &k
Woakg o A S o] w7 7k Al ek ] Ao ol Bk Ao Y
AABAE QAR ol A v H = B 7] 7k A7) 9k 3] QK 0 9] A2
A GA A A gt o2 Aol gt 4= Q= g Aol Bk Ao}
vl 73 7| &

Exhaust Gas Recuculatlon)/] Xj. Ql Iy
24 57] 918 7 ET/}L M19] 9hd ARE Frisho] A28k ek (NOx) 2
Wi &5 Ao ahw= ol 3l

= 103 2 o] A sk A E A o] Wk Al E A el 74 )
EA ] 8L
%13 o] By & <l (110)7; 7] X (110)o) A vl EE = 7] b=

R
o|-&3to] BWl(121)& [ A 7] oL, BIRl(12D)H A &55(122)2 B3 H549
XA (123)E 8 AN (11002 fé THEHE 3E SEE
Bl 1214 (120)9F; A7) A2 (110) 02 595 = k37| & Y2kl
o1 E] & (130)9}; 129 EGR Z21(142)9} 329 EGR "M B (141)7} vl ¥ a1, A7)
B W AA (12008 3 3FA] &8 319 EGR ©4¢1(140)3}; 3lo] B 2] = EGR
W1 (151)9}F 3Fo] Hg] = EGR Z2](152)7} »Fed & oz, A7) B 124 (120)9]
EINI(12)E A 58FA a1 84 (123)8S A 535k 5Fo] B8] = EGR
2}l (150)3}; A<t EGR "M H.(161)9}F A1 ¢t EGR Z8](162)7} »F& &) a1, A7)
Bl X 2FA](120)2 74 -3+ A9 EGR 2+21(160);2 7-1] 3= 74 541) 2]
Wi 7] 712> Al g A] of] #A 8= A o]t}

A7) AAFAGN o v 7] 72~ A= gg R of] Qlo] A 319) EGR W H (141)7}
A=A QA (110)0] M7 Y FE=(112)90 A W = 7] 7k o] AR-7) A
EGR = #(142)°| 4 ¥zt 5~ 319 EGR " H.(141) ¢} QTE| = 21 (130)E 71 A
FrHA123)E T30 shEE A7 A X110 F MY EEAIDE
&5 ¥ AL, A EGR U H (160)7F 7|5 ol 71 (110)2] wj 7] o 1] 2 = (112) ) A
Hj 2 5 o] Bl 1A (12009] B W1(121)S A F v 7] 7}z 9] 237 A ¢ EGR
WY (141)9F A9 EGR Z8](142)3 7 & B X214 (120)9] 3 g A (123) =
Frgol] olo] ZF8 Y (170)E E8f 74 W= Al 719} 8k 329 4 (123)00] A
obZ 3 3 ol B 2 (130)2 7 & 2 (110)2] 37 uﬂq:‘i—tun)i CRERiied

Z18] 3l 3fo]l H g = EGR M H (1517} 7185 <l Z1(110)2]
Hi 7 e U &= (112) ol A vl =5 = 9 7] 7F2= 9] A 45-7) SFo] K2 = EGR
Wl B (151)9} 3Fo] 2] = EGR 28] (152)8 A A B H.2-4(120)9]

m{m _HN'



WO 2012/102467 PCT/KR2011/008559

[7]

[8]

[9]

[10]

[11]

ZH M (123)E FE o] Al S YU 170)F E3l 9 = = A7) ek g7

ﬁﬂﬂﬁ(123>°ﬂ A 3 AEZF (13002 73] A (110)9]
E7MUE=11DE TaHuk

Sk g7 A SN v 7] 7k A e S B BAEA (12008 4 1814
o+ 319F EGR @F2l(140)wF o & A 8 A| {9 wl) 7] 7k A =3k 9f
E] B AFA] (T/C; Turbo Charger)9F] A|o] T8 -& FA|A]7]= 4 o] H 23|
=

1] ar ¥ 13 7o) a9k EGR ©21(140)0l dlo] H.g] = EGR ©}21(150)3 A ¢t
EGR 2}2l(160)0] =714 78 -F-oll = B BAFA(T/IC) & 7]<& 319F EGR
2}-91(140) 0. 2 o] £ 5 = M| 7] 7} 27k A I Al o] 2 98 518 5] o] of 3} &2

SAVFH7] Wit S ARE 4 1 7S FAANAE F A= Al

Alz=®lo] F g 3} A ¢},
g o] A A

713 A

E EXW% 3 voW ¢}1= 319} EGR 2}
akel, 1e] At Bl abA] o] Faze| At 7
T EE W77 R LB A HE G54 A

W) 71 7} 2> A 42832 A o] W L A 33k )

A 2 T

&719] 24 2 A3t 7] ek ok o] A g o] w7 72 Al gg A
A2 X A7) el A v E = w71 7F 2= 5 o] &38to] BNl&
sIAA7 AL Yl JE5E 8 AE5E F2HME Sl o I EE
3715 5ok B HLARA o %‘71 Ao 2 FJH = FHe715 Y4
AEFe9f; 219 EGR F 29} 319 EGR W H 7} vped 5] 51, 7] Bl HALA &
7dr38tk Al e L9k EGR 24<l 3 o} | B¢ = EGR " H ¢} 3}o] H ¢] = EGR
Z e 7k b Y AL, ) B EARA of B RlE ek A e al s e A ek
733k dho] Hg] = EGR 2+l A 9F EGR W H ¢} A 9F EGR Z 2|7}
nhE a1, 7] B BARA E Sk A S EGR eFSlis M1 8k (A ] 9
Hj 7] 7k 2= Al 32 & Ao §hell Qlol A 71 A1 2] Alof = Ao A58 a7
AT EE Y, ololE 2B S k2 ol MWHE(ECUV} slolH e =
EGR 2}¢1(150)2] 3}o] H¢] = EGR WM H(151)E o] &= @A & E3H8}o] 7] A4 4 <
Ao of ZAAFA Q1 Ajo] o] Z3}& Fsto] HAstE Aoj & AL F e E g
zlolvt

g o] A o] v 7] 7h 2 Al g X Ao ik of loj A AR 8
AFE )8 2] Alko] 1A LR Y AH A SF EGR €hQ1€] A9 EGR 1 HE



WO 2012/102467 PCT/KR2011/008559
[12] ob-Fe] ¢ Wy o] AT o w77k A= Ed ] Ao i o] /Lo A
AR Ao] = 42 sk 8 Ale W 2 BE K9S g e A5
S 2 A Aol FHEZ] ol 8] A > (rpm), ZF45:(Vehicle_v), B
W slekel] uhel 47 ZF EGR 21<1¢] 7+ EGR W H & 7l # &} = 24 o] .

o]

[13] &71 A2} Aotell lol A X 3] (rpm) 7F Al 1717k o] o] AL,

Z+(Vehicle_v)©] 00]1, E A s}ako] A ghA) o] &<l a5}

Q] = ol A 1= ho] M¥] = EGR ' H 9} 4] §F EGR " H. & ¥31 319} EGR

B YRS Ao 8l A2 2 F3(Close Loop) 2%) EGR " H. A o] & F=8) gk},

[14] AR &) -4 rpm) 7t A 17154k o] o] AL, 2F4x(Vehicle_v)©] 00] 1,

Eds o] AAgh(A) o]kl RS AUV R E A= Y] AR E T3
319 EGR W B2 A o] ¢} 3}o] W ¥] = EGR "2 H. A 7| & 53] 3},

[15] AN 5] = (rpm) 7k A 1715k o] 8F<l F A of] A|27]E 4k o] ol AL,
AF(Vehicle_v)©] 0ol W, E 1 sfFo] A Fk(A) o]l A F-3}

AR o| M= 7] AR 2 F3E 319 EGR " H. Al o] 9} dlo] H g] = EGR W H.
A7]& g3 g}

[16] AN 5] = (rpm) 7k A 1715k o] 8F<l F A of] A|27]E 4k o] ol AL,
ZF<3(Vehicle_v)©] 0™, E 1 slFo] 44 gh(A) ©]3F<1 #]4%-3F
A7) R A= A7) AR 2 £ 319 EGR W H. A o] ¢} 8} o] H#] = EGR
Wy gy A9 EGR BH 475 S8 k),

014

_{

[17] MR 8l =7F A27 14k ol skl EA ol #3714k o) ol 7
25 (Vehicle_v)©] 00] ot 8] Hi= N A R Eo| A = A7) A2 = F3Z 319
EGR ' B o] 9} &fo] H#] = EGR W H E7], A%} EGR M H 47| &5 3 g},

wrm o] g 31}

8] el AF g ol w17k Al aA) Aol uel olshu 7174
Alo] & gk 5ol A A2 & &2 EGRS A E A o] 3F o 24 Nox A% 535 =LA
P = U Hfﬂ AdS7gn] o] mhek Nox A1%F 37 =7 ek
s Aol = metst 5= 9l A d.

[19] Bk 7 A A ?ﬂ]OJA 37 ole] 7HA AR ol tisi A A HES skt sk
Al #af of 8= 5 ?ﬂ]OU £ ek Aol A B2 ngo] A ¥ ARk g
A2} Aol o] - W R Mg 0% ks s Al i v &3 Ak
Azbel = QA W, 71 A1 A Aol o] B 54 AT dig X ol A
A&k = A A 7] A A A o] oF A V‘ Alo] & £33} A AHE-Ske
g o] AT o] w77k A2 A Ao ol o] gk of 2] 71HA]
el AT Ao M = Fhekg %73‘3&#?_ AA A&t = A ¥ =
o 29E 22 A EH
9o g A

20] N 18 E ol wAsHE F AT o] w77k AR B o] P



WO 2012/102467 PCT/KR2011/008559
[21] L2 o mE A AFGN) w7 72 Al g R o] 7] A4 Alo] BE =
[22] L3 g o) mE A AFGN w7 72 Al gk R o] A} Ao BE =
[23] #HL G o] Avy
[24] 110: o131
[25] 11 F7vy &=
[26] 112: v 7] v Y & =
[27] 120: B H_2}A]

[28] 121: 71

[29] 122: H&=

[30] 123: F32 A

[31] 130: 18 &2

[32] 140: 219} EGR ©}+¢!

[33] 150: 3}o] H.¥] = EGR &}<l

[34] 160: A 9} EGR #}<]

[35]
o] AAIE 93 FH

[36] olsl 7)o LA & EAdstr] gk L g o] A AR Ve e
AR L ol o Aslo] x4 8] AT th&ak 2Tt

[37] L 20= i g o] W AT 7] 72 Al 3R] o] 7] A 4] A o]
BEE7FEAEC a1, E 3ol &= B iy o w2 AT v 7] 7k
Al =g 2] o] A A}2] Ao 77 A E o] gLt

[38] 2lbrg o] A Sl o] 7] 7k 2 Al ] Al o] HH -2 Il X (110) 1 37
A (110)0N A Wi = W 7| 7k =5 01%0}04 ERI121)& 3] dA 7] AL,
ERI(12D) 3 HE32(122)S E8) A9 W(123>E & A7 (110) 0.2
T F7E ¢EEE Eiix}?ﬂ(m)% 71 AA(110) 0= F+9 H =
A&7 E JE= OJE%%E%(BO)Q} 319t EGR %aﬂ(mz)sa} 119F EGR
WM H (141)7F vFd ¥ a1, 7] B B AFA (12008 74 84 &+ 31 EGR
2}¢1(140)¥}; sto] H.2] = EGR "8 H.(151)%} &} o] H.¥] = EGR & 2{(152)7}
ntE ¥ 51, A7) B WA (120)9] B R1(121)2 4 FF8FA] ot T3 A (123) 7S
sk 3lo] X = EGR #+21(150)7}; A1+ EGR "B H.(161)2} A S EGR
e (162)7F e ¥ a1, 7] Bl WA (120)F 78 18k A SF EGR 2141(160);=
TFuleke AT o Wi 7] 7k Al X F Al o] gl /o] A 7] A A<l
Alo] 9} A AFA Q1 Ajof o] 28}& F5to] HA St Ao] & FaAT F YL g
zlo]t}

[39] g o] A g o] W 7] 7h 2 A3 X)) Ao ik of] Qo] A 7] A A
Alo] = 29 o] ALY AR-3 87 A% = F, ofo]E 2B E
AL Q% A o] Y E(ECU)7| 8Fo] He] = EGR #4¢1(150)9] sfo] He| =



WO 2012/102467 PCT/KR2011/008559

EGR M H(151)F of &= A9k &4 877 AFsF 948 74 AJko] 7]EA]
A A3 EGR 2-21(160)2] A<t EGR B H(161)E o] = @A, =

[40] Te] L g o] A g o] 7] 7h 2 Al gk A] A o]

=R alEl a4 AS B A RE Y-S Dl As Y

2 ol Ao F-HEZ} %l 841 9 (rpm), ZFE:(Vehicle_v), B

o} A7) ZF EGR 2F¢1(140)(150)(160)2] ZF EGR
W H (141D)(151)(16DHZ 7 #) 8F+= A& A3

[41] =, A% B35 @pm)7F A 1714k o] o] a1, 2F<:(Vehicle_v)©] 0]+,
E U glEFo] AAghA) o]l arh-al A o A = Sko] e = EGR
WM (1519 A9 EGR B H(161)E @3l 319 EGR W H (14D)HE Aol 8=
A2 F3(Close Loop) 313} EGR ' H. A o] & =) 3lu},

[42] 18] a1 X -G (epm) 7F A 17] =5k 0] o] at, 2F (Vehicle_v)©] 00] 1,
E Al stgo] AAGkA) olstel a8k A d V| e = Y] AR FE
319F EGR ¥ B Ao] ¢} 3}o] B 2] = EGR M H (151) & 7] & 43 3lc}.

[43] AN 5 (rpm) 7F A 1714k o] 3kl & Al of] A27]= 4k o] o] aL
AH4:(Vehicle_v)©] 00]™, EA ¥ & 5Fo] A 7k(A) o] <l A F-3)
A o = A7) AR E F3E 319 EGR M H Al o] 9} dlo] B ¥] = EGR
W H(151) D7) E 38}

[44] AN 5] = (rpm) 7k A 1715k o] 8F<l F A of] A|27]E 4k o] ol AL,
A3 (Vehicle_v)©] 00 ™, E =¥ 3} 50| é Agk(A) o]kl A -3t
A7) e = A7) AR 2 F32 319 EGR W H. A o] ¢} 3lo] H#] = EGR
WMH(151) €71, A9 EGR B H(161) & 7] Sk =

[45] npA o 2 QX 3] < (rpm) 7t A 271F 4k o] Bk s Al ol A37]E %k
o] o] At A< (Vehicle_v)©] 0©] o} 38 H= 0| 2Fq] KL= of| A = 47
AR2F 3519 EGR M H Ao 9} slo] e = EGR M H(151) &7], A% EGR
Hﬂ H (161) o] 7]& 2= fs(H fﬂ_q_

[46] kg o] AT H o Wl 7] 72 A sk A] Aol W2 319 EGR
2}91(140)7} 3ol H¥] = EGR &F21(150), A %+ EGR 121160y -1 8fof A3
e 4= = w717k A A & Aol sk . AE AT
o)A = g9l ol 8] A S (rpm), B AW 3}EF, 245 (Vehicle_v) .2
HAAgtet A o7 A SAEAE 2be 44 o7 R A RER IS
de|= A SE 7IFE o= VA A Ao ef A Ao & FHE-sto] 1H 8
H 2 gl Alo] & e gt

[47] =, g o] AT o w77k Al g A] A o] WH 2 A Ak A St

T A Z = ) 9 olo]E(idle) A EE ¢ 8 We A9 744 Ao] &
L?A]gﬂ]?{}(ﬁﬂﬁ{o} A

3} <
| 3] A 9= (rpm), Z}5(Vehicle_v), E A H S 2FH(A)S 7H<ksh



WO 2012/102467 PCT/KR2011/008559

[48] g o] A g o] v 7] 7h 2 A3k X Aol ik of] Qlo] A A}
AR5 L AT Y —t— F3) @ olo]E(idle) 2T E g H S A9 A A
Aol o] o ste] WA &lo]Hel = EGR WH(151)F H a1, A (ko] Z24= F3
F7HA el Alse] i ¥ o] flam 85 A 3F EGR "H(162)8 F7/19 o=
A=

[49] kg o] A ] o] w7 7k A2 EgA] Ao i ol 2le] A 519F EGR
BHE (14D ANHA QL 5, A, a8 RE A of 2] 7] 2l 5o o]E8)o
AL-&-ght,

(50  She] s el EGR WN(IS])i= S5 245] o 7] 0., A5 25w =of o
AF&3kH, 3187 2] EGR 7225 -2 A gbel] g5l 5= gl o] ot b8 A
Hol| A= A3} EGR "B H.(161)°]] B]a}o] o 4] o = F oFa}tt.

[51] A1SF EGR " H (161)+= A F-3) 2+ T 7] L= W 71 o] 8} RLE o) A AR-B-5 T,
A S Zhal, 1 & F EGR 78 e oy HhgAJ o] =
wxlo] 9l

[52] by o 74 A5ogn] o] w7 7h 2 A 3g A Ao i of] Qo] A 7] ZFEGR
W H (141D)A5DH(161) = =4 A AL F-3)F 2+ ﬁi e A RE S Ay

2z9) ) o] A= A5 vha3 ol Aot

[53] ]—% o] ol 8] 4271 1800 rpm ©]70] 3L, 2F<3(Vehicle_v)©] 0 ©] 14,
1050l M7 RHA) O] AHe] A -0l = 1 ] R 91 A o] it
3 (Closed loop) 23} EGR " H. A o] kS S4=8) gk},

[54] A7 3] A<=7} 1800 rpm ©] 0] 31, 2F<:(Vehicle_v)©] 0 o], B A 3} &Fo|
FhA) olatd A f-oll = s A 7| e R Q1A gt F R =

Closed loop) 2.9} EGR "1 H. #A|o] ¥ &}o] H 2] = EGR ¥ H & 7] &

4“1 :

o K o

o A
g

4 -Km A

[55]

rN

ﬂ 7} 1500 rpm ©]7d1 & Al of] 1800rpm 0] 0} 121, X}-}ﬁ(Vehlcle v)©] 0

9,

il
IN
@
o
w2
(¢}
[oN
5}
&
E o
O
rl
g5}
®
=
=
11
é
2

1 3}o] H 8] = EGR %E Q7=

2

v e o

o2

rol 1
ﬂil

[56] 7} 1500 rpm ©]73-21 “s-Alof] 1800 rpm ©] 3}-0] 3L, 2} (Vehicle_v)©] 0
ﬁ}a‘m] A zkA) 013t A F-oll = A F3 APV RER

22 F3(Closed loop) 1LY EGR W H. AJo] & A< EGR ¥ H

°

»_Egr&
Hﬂ

4z
ol
-0

g r

~

mlm
ot <y &

2
i

O,
ey
o 2
o2 it E
e

ol
<
I
M o
Iy
X

=

[57] 1000 rpm ©]73-21 ‘s-Alel] 1500 rpm ©]3}Q1 74 -$- B+ Vehicle_v #

o
o,
=
rlr
oy = Al
o
e
l
o
it
2
sl
(1 9
il
rO
>
_o‘L'
e
o
s
m
®)
=
ru%
111
é
2
)

[58]

S
0%
2
>
s
o,
TS
re
o
z
o,

o
w2

NN
_ —
off
o >
e o
izt

(g
oY of
s



WO 2012/102467

[59] o

PCT/KR2011/008559

gl el w7 7k A< g AR] Al o] 2 Al o]



WO 2012/102467

[7d -4} 2]

[ 7% 3]

[7d -3} 4]

PCT/KR2011/008559

ATHS
oAl A (110) 7}

A7) X110yl A w &= = = W 7] 7F=E o] &5k ERI(121)=
AA]7] AL, Ei‘j”(121)ﬂr HAES5122)y2 59 J454
I YM(123)F Fa AA(110) 0.2 FH = &7
W 2EA (120) 9k

A7 A7 (110) 0.2 FYE = =3
Q1 = 2](130)9}

QY EGR #(142)9} 3% EGR W H (141)7] vhe & oz, A}7)
Bl W A4 (12008 78 3F4) 8+ 329 EGR 2121 (140) 7
3}o] H#] = EGR M H.(151)¢} 3}o] H.#] = EGR = 2](152)7}
@ag¢.@ﬂaijuumﬂEWRUU%%%%Pﬂ%E
T M (123)7HE 7 8k sho] 2] = EGR &1(150) %
A1 F EGR "M H (161)9} A9 EGR Z2](162)7} v} 5 a1, A7)
B W 2HA (120)2 4 131 A %) EGR 2F1(160);

& )8k AT o W) 7] 72 A d R E A o] g

ol-
H

i
ol

_H}l'
ol

3
=1 3}
]

1=

N

il

[E=dic

S
O

stz

0101)\1

A Aol £Ake] ARE L 2B Eiz ), ofol B
AL E Pyt Azl XﬂO%THE(ECU)ﬂ &Fo] H¥] = EGR
Zhe1(150)2] 8Fo] H2] = EGR "M H(151)E o= |7 & £5ts}o
71”“1%%XX}L<V$42ﬂ25&ﬂ4ﬂﬂﬁﬂﬂe
Tt g JES g d AT o] M7 7 A e A
Ao,

Al18hel] glo] A,

A QT AF )8 74 Al gbo] 71E ALY AH A9 EGR
2}21(160)2] A9t EGR "M H (161)E o= ©A;

& vl el AT o w7 7k Al g A] Ao .
ﬂwﬁ1~ﬂf%1%ﬂﬁ,
ﬁﬂﬂﬂﬂ%%ﬂ
o)
H

def = A5 o

Z}<=(Vehicle_v), & @ﬁ}%koﬂ w2} 2d7] 2+ EGR
2}21(140)(150)(160)2] 7} EGR ‘ﬂ(141)(151)(161)% 7N # B =
HEAlo] 718 EX 0 2 & A A=A 9 v 7] 714 A 53X
Al o] .

A3kl 1o A,

MZ 8= (rpm) 7F AN 171E 4k 0701 AL, 2 (Vehicle_v)©]
0oln, i gleko] A gk(A) o] 3l arisl A R ol M =



WO 2012/102467 PCT/KR2011/008559

3lo] H#] = EGR " H (151)¢} A EGR M H (161)Z %ﬂ E1Asly
EGR "8 H (141)WHS A o] 8= A =2 F 3 (Close Loop) L% EGR
WH A o] & Fadte AS EH SR o= AT g] o] w77k
Al =22 A o FH.
[78 73 5] A|33el] 9lofA,
AN 5] = (rpm) 7F A 17154k o] Aol AL,
oolw, B A stFo] A Fh(A) o] sk<l al-3)
AU 7| BE A= Ay] AR 2 T 519
slo] Mg = EGR M H.(151) €7 & 3ot A& S 0 of+=
AN o M7 7F 2= A= 3R] A o] HH.
[7d 73 6] A3kl 2l o] A,
A X =) (pm) 7F Al171E 4k o] 8k E Aol Al27] &
AFo]ar, AFE:(Vehicle_v)©] 00w, E A ¥ sleFo] A4
gl AR AR M= 7] AR 2 T 319 EGR B H
o} slo] HE]= EGR W H (151) 7] & Fd el 22
J O oh= A8 o] uj 7] 7t~

w
%
é
?3
i
_>L

[7d - 7]

to
T_u

F(rpm) 7t A 17]E 4k o] 8kl s Al ol A27]<E 4k
x}i(Vehlcle v)o] 0o] ™, E AW slgFo] A FHA)
3k 7| R = g ] 422 F32 319 EGR

3lo] B 2] = EGR " H (151) ¥7], A4S EGR M H (161)
Yot A 5o st 1A T o uj 7] 72~

;‘< ;q]o]mm
o] 2o A,
34 (pm) 7F A27]E 4k o] 321 s Al ol Al37]E %k
}ol 7%Ur 2} (Vehicle v)©] 00] o} 8] 1=
Zol A=Ak ARz F5E 519 EGR M H Alo] ¢}
= EGR W H(151) € 7], A9 EGR M H (161) GV &
52402 ah= 1A 9 7] 7k 2 Al e A

T O ox XN
2 9
_>¢H

M

rkﬂ it é
2 o
LeeE

)
o?ﬂ

(7% 8)

o::‘ﬁ.l?io*rﬁ
@l
E

2.
o
o r

é—ﬁ&&&rﬁéém&n@&&r&éﬂméﬁg
N
m



1/2

WO 2012/102467 PCT/KR2011/008559
[Fig. 1]
110
?
11— Q 1112
O
O
O
130 Q
O
142
L
141 140
122

123{\\ : //}121
T 152 T
/’ Z Xw151

150

162 160 161

| LPEGRWL 47 |




WO

[Fig. 3]

2012/102467

2/2

PCT/KR2011/008559

2R 4T AT P

(3178, BAEE Y252

(1800<rpm)é&(Vehicle_v=0)
& (EAMEIE>A)?

(1800<rpm)é&(Vehicle_v=0)
& (B U3LE<A) ?

[T FA A B E]
HP EGR ® 1. 7] o]
slo]lB ]2 EGR A ©7)
LGEGR 8 7]

[58k EAt e R ]
HP EGR ¥ 1. 7] o]
slo]lH 2] EGR HE ¥7)
LGEGR W8 &7]

(1500<rpm<1800)&(Vehicle_v=0)

& (RAHEE>A)?

(1500<rpm<1800)&(Vehicle_v=0)

& (A3 E<A) ?

[AF-8F a2 =]
HP EGR "2 H_ o]
slo] Hg]| = EGR ™ H &7
LG EGR "B H 7]

[AH-5F w2 71
HP EGR ¥ H 7 o]
3lo]H g]= EGR W E th7]
LG EGR '#H &7]

(1000<rpm<1500) or (Vehicle_v#0)

LG EGR

T B A4 R E]
HP EGR ¥ H_ A o]
o] B8] = EGR W E o7

w1 o)




INTERNATIONAL SEARCH REPORT Tternational application No,

PCT/KR2011/008559

A, CLASSIFICATION OF SUBJECT MATTER
F02D 21/08(2006.01)i, FO2M 25/07(2006.01)i, FO2D 41/04(2006.01)i, F02D 29/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and PC

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

F02D 21/08; FOIN 3/00; FO2M 25/06; FO2B 33/44; FO2M 25/07

Documentation searched other than munimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above

Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international scarch (narme of data base and, where practicable, search terms nsed)

eKOMPASS (KIPO internal) & Keywords: high pressure EGR, low pressure EGR, hybrid EGR, turbo charger and valve

C. DOCUMENTS CONSIDERED T BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2009-148917 A2 (BORGWARNER INC. et al.) 10 December 2009 1-8

See abstract, figures 1,4 and claims 1-14.

A US 2006-0123773 A1 (GREGORY ZHANG) 15 June 2006 1-8
See abstract, figures 1-4 and claims 1-25.

A US 2004-0084031 A1 (TAKUMIITO et al.) 06 May 2004 1-8
See abstract, figure 1 and claims 1-2.

A US 2006-0048760 Al (AKIO MATSUNAGA et al.) 09 March 2006 1-8
See abstract, figure 1 and claims 22-39.

D Further documents are listed in the continunation of Box C. See patent family anuex.
&

Special categoriss of cited documents: ST ater de

ument published after the mte

ional filing date or prionity

“A”  document defining the general state of the avt which is not cousidered date and not in conthict with the application but cited o understand
0 be of particular relevance the prmeiple or theory underlying the invention

“E”  earlier application or patent but published on ov after the international  “X”  document of particular relevance; the claimed invention cannot be
filing date cons < not be constdered to involve an inventive

o1 v : . : L - N il D stens when the dooament 18 aken glone
17 document which may throw doubts on prierity claim(s) or which is step when the document 18 iaken alone
cited to establish the publication date of another citation or other oy

it of particular relevance; the claimed invention cannot be
ed o mvolve an wve (] when the docum i3
ined with one or maore ofh ¥ uments, such combination

special reason {as specified)

“0F  document referring o an oral disclosure, use, exhibition or other such do
means being obvicus to a person skilled n the art

“P” document published prior io the international filing date but later than  «g»
the priontty date claimed

document member of the same patent family

Drate of the actual completion of the international search Date of mailing of the international scarch report
30 ARPIL 2012 (30.04.2012) 01 MAY 2012 (01.05.2012)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsirnile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

. . o Intemational applicaton No.
Information on patent family members

PCT/KR2011/008559
Patent document Publication Patent family Publication
cited in search report date member date
WO 2008-148917 A2 10.12.2008 CN 102037234 A 27.04.2011
EP 2307695 A2 13.04.2011
JP 2011-622159 A 28.07.2011
KR 10-2011-0023859 A 08.03.2011
KR20110023859A 08.03.2011
US 2011-0088674 A1 21.04.2011
WO 2009-148917 A3 04.03.2010
WO 2009-148917 A3 10.12.2008
US 2006-0123773 AT 15.06.2006 BR PI10519049A2 23.12.2008
CA 2591684 A1 22.06.2006
EP 18315632 A2 12.09.2007
EP 1831532 A4 30.03.2011
MX 2007006996 A 14.08.2007
US 7353648 B2 08.04.2008
WO 2006-065545 A2 22.06.2006
WO 2006-065545 A3 23.04.2008
WO 2006-065545 A3 22.06.2006
US 2004-0084031 AT 06.05.2004 JP 03-995239 B2 24.10.2007
JP 2004-150343 A 27.05.2004
US 6868329 B2 15.03.2005
US 2006-0048760 A1 09.03.2006 AU 2003-251086 A1 25.02.2004
AU 2003-251086 A8 25.02.2004
CN 100360780 €O 09.01.2008
CN 1538238 A 20.10.2004
CN 1538238 CO 19.07.2006
CN 1675458 A 28.09.2005
CN 1675459 CO 09.01.2008
EP 1417832 A1 12.05.2004
EP 1546531 A1 29.06.2005
JP 03-904076 B2 11.04.2007
JP 04-081004 B2 23.04.2008
JP 2004-076600 A 11.03.2004
JP 2004-538722 A 24.12.2004
KR 10-0611550 B1 10.08.2006
KR 10-2004-0020082 A 06.03.2004
KR20050042152A 04.05.2005
US 2004-0172649 A1 02.09.2004
US 7055508 B2 06.06.2006
WO 03-015402 A1 20.02.2003
WO 2004-015269 A1 19.02.2004
WO 2004-015259 A8 20.04.2006

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}




TAEUHE

= A 2 AR H LA PCT/KR2011/008559
A. dhtg o] &8} = 7] & B F (5 A5 S 2 F3APC))

F02D 21/08(2006.01)i, FO2M 25/07(2006.01)i, FO2D 41/04(2006.01)i, FO2D 29/00(2006.01)i

B. ZALE Bof
2 A2 EAGEAEHEFTE 714D
F02D 21/08; FOIN 3/00;, FO2M 25/06; FO2B 33/44, FO2M 25/07

FAME 7)ol &3t HAAEY o) F4

T FAEANTE D S F A GA TR 2AE H A7 71 A" IPC
YEGEAGLAFTR H AEIVNH AT TE: 2AME AT AT 71 A" IPC

T A ZAol o] ¥ HA4E vl o] e o] (T o] Bl Wl o] A 9] 1] Bl H Aol F et A )

eKOMPASS(E3] 4 U AMXA A8 & 719 E: T EGR, A9 EGR, 810] B8] E EGR, Bl Ha}#] 2 1

c. £
7hel el AgERE % B PAGZIE 299 1A w97
A WO 2009-148917 A2 (BORGWARNER INC. ©] 2¥) 2009.12.10 1-8
25, =¥ 14 3 A7 -4
A US 2006-0123773 Al (GREGORY ZHANG) 2006.06.15 1-8
%2, B9 14 2 3FF 1-25.
A US 20040084031 A1 (TAKUMI ITO | 47) 2004.05.06 1-8
2%, =919 37T 12,
A US 2006-0048760 Al (Akio Matsunaga ¥ 19) 2006.03.09 1-8
2%, =y 13 45 22-30.
F7h ol el gyl 7145 o QT X desslel Bet BAE Bxa e

N T FAEAY T AU Fol FAY BF 02 2AT AR
“AY E9E] BEo) e A0 E Bole AWM /g5 FES Ya B BON A VIRIb S Ay olES oldE] As ddd
“p” A=Adro e =9 Te 02928 7}< HAE=9Y 03 N N .
ARSI RN TSR I IAREROY v swa wae g B A 2Y Aoz 3T R A
- R T e RlRA o] Rl o Bt
LA o) 9B AV Sk BY EE 02 A4RA FAY L, L e ]
fas ‘égg@ O] GH(O] 5= WANE s 7] 93t od%:’%fﬂ Y” SRz A9l gle 29 sF £H0] ghut ol vE £
ZPEE A2 1 20| AR A AR S A A 7Y 2T
07 FF AL ALE, A B 7E SEe AFEta s 28 = AEAe) g Ao
P93 o] F FAT O FAE AL o A FAE B &7 AT WA Ske 2l
mAzAL e A $E Y TAZAETA LEY
]
20121 0481 30 (30.04.2012) 20123 05€ 01< (01.05.2012)

ISA/KR®] g7 29852 AR
' e 557 ]

(302-701) th A F A A] A A= 189, #Hol&
A5 A A AL o
o2 0 5 82-42-472-7140 AShH T 82-42-481-5475

212 PCT/ISA/210 (7 ¥ A %)) (20091 7€)



A 2 AR A TAEUHE
US55 Ba AR PCT/KR2011/008559

ig;‘;’;ﬂ%‘y il FAY =2 e

WO 2009-148917 A2 2009.12.10 CN 102037234 A 2011.04.27
EP 2307695 A2 2011.04.13
JP 2011-522159 A 2011.07.28
KR 10-2011-0023859 A 2011.03.08
KR20110023859A 2011.03.08
US 2011-0088674 A1 2011.04.21
WO 2009-148917 A3 2010.03.04
WO 2009-148917 A3 2009. 12.10

US 20060123773 A1 2006.06. 15 BR P10519040A2 2008.12.23
CA 2591684 A1 2006.086.22
EP 1831532 A2 2007.09.12
EP 1831532 A4 2011.03.30
MX 2007006996 A 2007.08.14
US 7353648 B2 2008.04.08
WO 2006-065545 A2 2006.06.22
WO 2006-065545 A3 2009.04.23
WO 2006-065545 A3 2006.06.22

US 2004-0084031 A1 2004.05.06 JP 03-995239 B2 2007.10.24
JP 2004-150343 A 2004.05.27
US 6868329 B2 2005.03.15

US 2006-0048760 A1 2006.03.09 AU 2003-251086 A1 2004.02.25
AU 2003-251086 A8 2004.02.25
CN 100360780 CO 2008.01.09
CN 1539238 A 2004.10.20
CN 1539238 CO 2006.07.19
CN 1675459 A 2005.09.28
CN 1675459 CO 2008.01.09
EP 1417832 A1 2004.05.12
EP 1546531 A1 2005.06.29
JP 03-904076 B2 2007.04. 11
JP 04-081004 B2 2008.04.23
JP 2004-076600 A 2004.03. 11
JP 2004-538722 A 2004.12.24
KR 10-0611550 B1 2006.08.10
KR 10-2004-0020082 A 2004.03.06
KR20050042 152A 2005.05.04
US 2004-0172649 A1 2004.09.02
US 7055508 B2 2006.06.06
WO 03-015402 A1 2003.02.20
WO 2004-015259 A1 2004.02.19
WO 2004-015259 A8 2006.04.20

A4} PCT/ISA/210 (W]-6-5-31 7182y (2009 7€)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

