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goood 29.4~34.3 3.0~-3.5 21.7~25.3
0o0oo 61.8~65.7+120° 6.3~6.7+120° 45.6~48.5+120°

~124° ~124° ~124°

guoooooooon 68.6~88.3 7.0~9.0 50.6~65.1
doooooooon 137.3~156.9 14.0~16.0 101.3~115.7
gogouooooooo 63.7~83.4 6.5~8.5 47.0~61.5
goooggd 42.2~53.9 4.3~5.5 31.1~39.8
doooooooooogad 49.0~63.7 5.0~6.5 36.2~47.0

27.5~31.4+88°

20.3~23.1+88°

goodd _gpe 2.8~3.2+88°~92° _g7°
ggdd 117.7~127.5 12.0~13.0 86.8~94.0
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goooooooad 82.6~84.3 7.4~8.6 53.6~62.2
ooooooodon 28.4~34.3 2.9~3.5 21.0~25.3
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gooooon 19.6~26.5 2.0~2.7 14.5~19.5
gogodd 29.4~41.2 3.0~4.2 21.7~-30.4
goodadd 7.8~11.8 0.8~1.2 5.8-8.7
googogd 19.6~25.5 2.0-2.6 14.5~18.8
gooooon 7.8~11.8 0.8~1.2 5.8-8.7
ggd 7.8~11.8 0.8~1.2 5.8-8.7
goodggd 34.3~44.1 3.5~4.5 25.3~32.5
goodd 34.3~44.1 3.5~4.5 25.3~32.5
ggd

goddooooooood 9.8~11.8 1.0-1.2 7.2~8.7
googooon 19.6~26.5 2.0~2.7 14.5~19.5
goodd 9.8~11.8 1.0-1.2 7.2~8.7
goodgad 9.8~11.8 1.0-1.2 7.2~8.7
goooooogo 13.7~15.7 1.4-1.6 10.1~11.6
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godad 7.8~9.8 0.8~1.0 5.8-7.2
goodgga 9.8~11.8 1.0-1.2 7.2~8.7
gooooogd 6.9~10.8 0.7~1.1 5.1~-8.0
googga 4.9~7.8 0.5~0.8 3.6~5.8
godd

googd 19.6~26.5 2.0~2.7 14.5~19.5




gooooood 7.6~11.8 0.8~1.2 5.8-8.7
HEN 9.8~11.8 1.0-1.2 7.2~8.7
goddooooodad 19.6~26.5 2.0~2.7 14.5~19.5
gogd 9.8~11.8 1.0-1.2 7.2~8.7
goodgdd 24.5 2.5 18.1
goddgggl 9.8~11.8 1.0-1.2 7.2~8.7
gogdoggogz2 29.4~33.3 3.0~-3.4 21.7~24.6
goodgdao 9.8~11.8 1.0-1.2 7.2~8.7
googgo 34.3~44.1 3.5~4.5 25.3~32.5
gogdaogd 14.7~21.6 1.5~2.2 10.8~15.9
gogooogn

EEERNRNRNREEN 9.8~11.8 1.0-1.2 7.2~8.7
goggoggnd 9.8~11.8 1.0-1.2 7.2~8.7
ggd 7.8~11.8 0.8~1.2 5.8-8.7
googoggd 19.6~26.5 2.0~2.7 14.5~19.5
goooooooo 29.4~34.3 3.0-3.5 21.7~-25.3
ggddodooooooooooua 14.7~19.6 1.5~-2.0 10.8~14.5
dodoooooououoogo 29.4~34.3 3.0~3.5 21.7~25.3
goooooooood 19.6~26.5 2.0~2.7 14.5~19.5
ooooooooon 9.8~11.8 1.0-1.2 7.2~8.7
oddodogooogd 18.6~25.5 1.9~2.6 13.7~18.8
Joddddggogoooad 19.6~26.5 2.0~2.7 14.5~19.5
Joddddoooooooooad 9.8~11.8 1.0-1.2 7.2~8.7
ooooooon 29.4~34.3 3.0~-3.5 21.7~35.3
oooooon 14.7~19.6 1.5~-2.0 10.8~14.5
odddogooood 19.6~26.5 2.0~2.7 14.5~19.5




goddoooooooooogd 40.2~53.9 4.1~5.5 29.7~39.8
Joddddoooooooogo 29.4~34.3 3.0~3.5 21.7~25.3
goodadd 29.4~34.3 3.0~3.5 21.7~25.3
googogoogo 14.7~19.6 1.5~2.0 10.8~14.5
goooodoga 39.2~58.8 4.0~6.0 28.9~43.4
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34,3 ~ 44.1 (3.5 ~ 4.5, 25.3 ~ 32.5)

28.4 ~ 34.3 (2.9 ~ 3.5, 21.0 ~ 25.3)

72.6 ~ 84.3 (7.4 ~ 8.6, 53.5 ~ 62.2)

TORQUE : N.m (kgf.m, Ib-ft)

19.6 ~ 25.5 (2.0 ~ 2.6, 14.5 ~ 18.8)

98-~118(1.0~12,72~8.7)

e

9.8 ~11.8(1.0~1.2,7.2 ~ 8.7)

34.3 ~ 441 (3.5 ~ 4.5, 25.3 ~ 32.5)

1. Drive belt tensioner

2. Power steering bracket
3. Water pump pulley

4. Drive belt idler

5. Water pump

6. Water pump pulley flange
7. Water pump bearing
8. Seal unit
9, Water pump impeller
10. Waler pump gasket




19.6 ~ 25.5
(2.0 ~ 2.6, 145 ~ 18.8)

19.6 ~ 25.5
(2.0 ~ 2.6,
145 ~ 18.8)

5.9 (0.6, 4.3)

TR
78-~118
{GIB =~ 1r2| 5-3‘ ~ Br?} E
Y
19.6 ~ 25.5 5 \~

{zru - EIE! 14&5 = 15&5}

7.6~11.8
(0.8~1.2,5.8 ~8.7)

7.8-~11.8
(0.8 ~1.2,5.8 ~ 8.7)

4.9 (0.5, 3.6) 19.6 ~ 25.5
(2.0 ~ 2.6, 14.5 ~ 18.8)

_.-.
o
i

T 4
78 ~11.8
(0.8 ~1.2,58 ~8.7)

TORQUE : N.m (kgf.m, Ib-ft)

1. Front cover 6. Lower head seal 11. Lower O-ring
2. High pressure pump service cover 7. Upper head seal 12. Inlet hose

3. Chain front cover 8. Chain oil jet 13. Chain case cap
4. Front oil seal 9. Chain case

5. Chain case bracket 10. Upper Q-ring




) 4 3
2
39.2 ~ 49.0 g _

(4.0 ~ 5.0,28.9 ~ 36.2)

G
’ W@ 5

64.7 - 745
(6.6 ~ 7.6, 47.7 ~ 55.0) 13

i1
7B8-~112(08~1258~8.7)
7.8~11.2(0.8~1.2,58~8.7)

19.6 ~ 23.5(2.0 ~ 2.4, 14.5 ~ 18.8)

TORQUE : N.m (kgf.m, Ib-ft)
1. Hydraulic tensioner 6. Oil pump sprocket 11. Qil pump chain
2. Timing chain 7. Tensioner lever 12. Camshaft
3. Camshaft sprocket 8. Lower chain guide 13. Oil pump drive sprocket
4. High pressure pump sprocket 9. Upper chain guide
5. Crankshaft sprocket 10. Oil pump chain tensioner
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oooo:
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oooo:
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oooo:
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gogd:
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[RH]

!
9.8 ~ 11.8 %7 v

(1.0~1.2,7.2~87)

13.7 ~ 15.7
(1.4 ~ 1.6,10.1 ~ 11.6)

9.8~ 11.8
(1.0 ~1.2,7.2~8.7)

TORQUE : N.m (kgf.m, Ib-ft)

1. Valve stem seal 7. Water outlet fitting O-ring 13. Valve guide

2. Valve 8. Cylinder head gasket 14. Sealing cap

3. Valve spring 9. Cylinder head 15. Camshaft bearing ladder

4. Valve spring retainer lock 10. Valve spring upper retainer 16. Cylinder head cover

5. Water outlet fitting gasket 11. Hydraulic lash adjuster(HLA) 17. Camshaft position sensor(CMP)
6. Water outlet fitting 12. Cam follower 18. Engine hanger




[LH]

TORQUE : N.m (kgf.m, Ib-ft)

dgﬁl— 898-~118(1.0~12,7.2 ~8.7)
8

13.7 ~15.7 (1.4 ~1.6,10.1 ~ 11.6)

/@7 58.8 (6.0, 43.4) +90'+ 120"
; P

R W=

Water outlet fitting gasket
Water outlet fitting

Water outlet fitting O-ring
Cylinder head gasket
Cylinder head

6. Sealing cap

7. Camshaft bearing ladder
8. Cylinder head cover

9. Engine hanger
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186.3 ~ 205.9 (19.0 ~ 21,0,
137.4 ~ 151.9) + 58°~ 62°

TORQUE : N.m (kgf.m, Ib-ft)

Main bearing
Crankshaft

Bed plate

Cylinder block
Connecting rod bearing

27.5-~31.4(2.8~3.2,20.3 - 23.1) + 88'~ 92°

le ——— 29.4 - 33.3 (3.0 ~ 3.4, 21.7 ~ 24.6)
JL— 61.8 ~ 65.7 (6.3 ~ 6.7, 45.6 ~ 48.5) + 120'~ 124"

6. Connecting rod 11. Qil ring

7. Piston 12. Snap ring

8. Piston pin 13. Crankshaft key
9. No. 1 piston ring 14. Damper pulley

10. Mo. 2 piston ring 15. Washer
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good

The engine vibrates excessively when idling.

L 4

Check idle speed:
Warm up the engine to mornal operating
temperature (the cooling fan comes on).

Adjust the idle speed to the
regulation spec.

Is the idle speed less
than 880rpm?

Check the front mounting control system:

1. Fully depress the brake pedal and shift the
transaxle in 'D' range.

2. Have an assistant connect and disconnect
the 2P connector from the front mount control

solenoid valve,

Reconnect the 2P connector to the solenoid
valve, (The front mounting control system is
OK).

Is there a noticeable
change in idle
smoothnass when the

YES

Test the front mount control solenoid valve wire:
1. : GND
1. Shift to 'N' or 'P' position. 5 B
2. Disconnect the 2P conneactor from the enfine
mount control solenoid valve.
3. Measure voltage between the power terminal and

body ground.

<TERMINAL SIDE OF
FEMALE TERMINALS=>

- Repair open in power wire between the connector

and the fuse.

Is there battery voltage?
- Check or replace relay or fuse.




}

Test the front mount control solenoid valve wire:

1. Measure voltage betweem the terminals of the
connector.

Is there battery voltage?

=24

D€
O

<TERMIMAL SIDE OF
FEMALE TERMINALS>

- Repair open betweam the terminals of the connector.
- If the wire is OK, check the input/output signals to the
controller and substitute a known-good controller and

recheck.

Test the front mount control solenoid valve wire;

1. Raise the engine spead above 1040rpm.
2. Measure voltage betweem the terminals of the
connector.

Is there battery
voltage?

<TERMINAL SIDE OF
FEMALE TERMINALS=

- Repair short in ground wire between the controller and

the connectaor,

- If the wire is OK, check the input signal to the
controller and substitute a known-good controller and

recheck.

Test the front mount and vacuum hose:

1. Disconneact the lower vacuum hose from the front mount
solencid valve, and connect a vacuum pump/gauge to the

hose.

2. Apply vacuum(more than 350mmHg) for 20 senconds.

Does the engine

Upper
Lower

NO - Replace the vacuum hose.

mount hold vacuum?

A

- Replace the engine mount.
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5—.{"

, 6.9~10.8

TORQUE : N.m (kgf.m, 1b-ft)

/(0.7 ~1.1,5.1 ~ 8.0) "%

Elg -~ 1 u.ﬂ

IUl?"' 111, 5-1 - E.ﬂ]

49~ 7.8
(0.5~ 0.8, 3.6 ~ 5.8)

e o

Fan motor assembly
Shroud

Radiator upper hose
Radiator lower hose
Reservoir hose
Reservoir pipe

0=

11.
12

Radiator

Radiator upper mounting bracket
Drain plug

Radiator cap

Radiator lower mounting insulator
Clamp

13.
14.
15.
16.
17.
18.

Reservoir
Reservoir cap
Washer

Clip

Fan

Cluick connector




19.6 ~ 26.5
(2.0 ~ 2.7, 14.5 ~ 19.5)

9.8~11.8
(1.0 ~1.2,7.2 ~ 8.7)

| &5 10
. ;] T
19.6 ~ 26.5 7.58-~948

(20-~27,145~195) (0.8~1.0,5.8~7.2)
TORQUE : N.m (kgf.m, Ib-ft)

1. Engine coolant inlet fitting 6. Heater pipe
2. Thermostat 7. Heater hose
3. Water outlet duct 8. Water pipe
4. Engine coolant sensor 9. Water hose
5. Engine coolant control assembly 10. Clamp
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[ y ]
& -....’. kst -'. E.'G Tl ..
& i -
L [
a g
..fr ﬁ .
& .
A \ i
Q.!l’ . -_:.. .
Gﬂ?@f’ @9 8>
4.0000(A)0

ooo0o:
9.8~11.8Nm(1.0~1.2kgf.m,7.2~8.7Ib-ft)

5.00000000b00nDg
oo




oo, 00U UuUo

1.000000Db00o0bbooobooo
2. 0000000000000 DbO0oMAMWUbD,DbDoobobDon

oo, joooooooooooon

oooo:
7.8~9.8Nm(0.8~1.0kgf.m,5.8~7.2Ib-ft)

3.00000b000b0onog

Oodoooon
1.00000000000000
2.0000000(A)0

oooo:
9.8~11.8Nm(1.0~1.2kgf.m,7.2~8.7Ib-ft)




3.00000000000,00000000000
4.0000000A)0

Ooo0o:
9.8~11.8Nm(1.0~1.2kgf.m,7.2~8.7Ib-ft)

Joougoougd
1.000000000

= =
=

ggjddd,Jodddddoooooooooooo, 0O OO O, 0000

DI

2. 0000000




3.0000000(A)

oooo:
29.4~41.2Nm(3.0~4.2Kgf.m,21.7~30.4Ib-ft)

4.00000000000MO

oooo:
19.6~26.5Nm(2.0~2.7kgf.m,14.5~19.5Ib-ft)

5.00000000b00Dg

000
1.000000000000R-134a00000/000/0000,00000,0000000
2.0000(0000000(A)D

goog:
7.8~9.8Nm(0.8~1.0kgf.m,5.8~7.2Ib-ft)




3.00000000000(B)T

oooo:
7.8~9.8Nm(0.8~1.0kgf.m,5.8~7.2lb-ft)

4.0#H00000000000(C)

oooo:
7.8~9.8Nm(0.8~1.0kgf.m,5.8~7.2lb-ft)

| . 4
e et J
— o L r, T ;
L |_ —J| o

Pt 1 "y

S5.000000@EoBbObOoooon)
6. 0000000000 bOO0bOOn




(B)I




0.0000000000000000000000000
10.000000(A),000000000(B)0




12.00BPS(00O00O000)I0O0®D,000000000000(A)D

13.000000

oooo:
9.8~11.8Nm(1.0~1.2kgf.m,7.2~8.7Ib-ft)

14.00000000

oooo:
9.8~11.8Nm(1.0~1.2kgf.m,7.2~8.7Ib-ft)

15.000000000(A),0000000000000(B)0

0ooo:
4.9~7.8Nm(0.5~0.8Kgf.m,3.6~5.8Ib-ft)

16.0000000(C)0
17.00000000@®)O0




18.00 00000000000 ,00000000D00DOO0O0OO000000DO0O00ODOODOOOODO
(AU

10.0000000000000O0O0MAO
2000000000000 @BUIUODLODODOOEU

oooo:
6.9~10.8Nm(0.7~1.1kgf.m,5.1~8.0lb-ft)




2. 000000000000

ooougd

gboboooboboo,oboboobobo,obobooboboobobooboboobob,on

goad
lL.ObooobbooobbooobobooobbuooobbooobbUooo

2.000000(A)0




3.00000MbOO0bonog

o

4.000,00000000(A)
5.00000000,000000000000000000000000000'F000000
6.00000000000000@00505000000000/000,000000000

Juooouooooad

Jbbooo,bbooobbooobbs bbb booo3ss»uoonooooooo
ud

Jbboe0UDbOoonobooono,bboon

Juouuooouaua
Jddddddddduooo,oooooooooooo

/J0000o0bobooobobooobbooobDbooo,boooDbboooDboon
s.0U0Ub7,000b0OUbO3SO,00bU0buoobooboooboon
°0.00000000DbO'FOO

lo.0000000DbDOoDOn
li.0000e6010,00000D0DbOO0OODDbOO0OLDDbOOUbDDbDOO

ddddfdz2i3ddddooooooooooooon

0000 0:9.8~11.50 (10.36~12.15 US qt,8.62~10.12Imp qt)
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gooooogd

Camshaft "“‘“\TIEI:I: ]:I: | Vacuum
Bearin ]:Dr Pum Pressure Hegulator Valve
g 85 38 a8 P s

‘7/ Ll |
Cyl head Oil pump

== D
|F‘ist|:|n Cooling Jet '

Hydraulica Lash A Oilcooler
Adjuster _ j | N _ _
" " | Chain & Tensioner
] —
P
—

To Cyl Head

I Le
— Supply | ' | EI *\\L—lﬁr Crankshaft Bearings

-~

Ued |'O
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oo
I
£

98-~11.8
(1.0~ 1.2,
7.2 ~ 8.7)

39.2 ~ 46.1

L (4.0 ~ 4.7, 28.9 ~ 34.0)
9.8~11.8(1.0~127.2~87) — >t I
08 - 118(10 12,72 -87) H 29.4 ~ 33.3 (3.0 ~ 3.4, 21.7 ~ 24.6)

98 ~11.8(1.0~1.2,7.2~8.7)
34.3 ~ 44.1 (3.5 ~ 4.5, 25.3 ~ 32.5) -
2 '-.]\r

|

be— 98-118(1.0~1.2,7.2~8.7)

e 98~118(1.0~12,7.2~8.7)
TORQUE : N.m (kgf.m, Ib-ft)
1. Upper oil pan 4. Drain plug gasket
2. Lower oil pan 5. Drain plug

3. Oil level gauge assembly




19.6 ~ 26.5
(2.0 ~ 2.7, 14.5 ~ 19.5)

19.6 ~ 26.5
(2.0 ~ 2.7, 14.5 ~ 19.5)

19.6 ~ 26.5
(2.0 ~ 2.7, 14.5 ~ 19.5)

TORQUE : N.m (kgf.m, Ib-ft)

1. Qil filter assembly 3. Qil pressure sensor
2. Oil cooler assembly 4. Rear oil seal




2007 >D3.0V6DOHC>0000000 (d] [B)

goooaod

Jdououbbbbouoooo, bbb ubbb, oo boobobog
goo,0bobood

Joboobbooboobboobboobooboooboobooboboobooboboa,bbg
gbhogooboobooboboob,0oo0oboobbon

0o, gbobobbboooouoonobbuoooooon

1. 0000000

QooooEemmdOO00),00000000000O00OO0OOODOODOODO,0D0O0,b0DO0DOO
g

2.000000000000(ADO0O0-00(B)D

- i L
y - B L5t
i . 4 i -
R i g
e L F
o A l_..' 1.
SIPE= N  w )
Rl ot
% 5 s T 1 [Ty
e BT 1o 8 : Ty
+ i / s
e |, - 1, || o .
L T Ly 1 i
¥ k= o b < i ! e
"|| I;.._. ’ . . b A -\.
LN Y = = | )
1 -y - -
e | = ]
L | e ool it i
G- 1P i P A
i = = Wy
L ik R
. g
= | =g

(H)0O00000M)O
(00000000000000000-0(B),000000000000-00




3. 00000000000 Db00DOon
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Temparatura range
anbcipated bafore

Recommended SAE viscosity number
next ofl change

40.00C

10.0°C

0.0°C

1000

=15.0°C

-20.0°C

=25.0°C

1H04.0°F

50.0°F

J20°F

1HO0F

50°F

-4.0°F

-12.0°F

20

20

=10

108
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=301
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1. Intercooler hose
2. Booster Pressure Sensor(BPS)
3. Clamp

4. Intercooler mounting bracket
5. Intercooler assembly
6. Intercooler mounting insulator
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1.000000000000R-134a00000/000/0000,00000,0000000
2.0000C(0D000000AD

oooo:
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oooo:
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0oooo:
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oooo:
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20.00000000000@O000O000(C)0

oooo:
6.9~10.8Nm(0.7~1.1kgf.m,5.1~8.0lb-ft)
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9.8~ 11.8
(1.0~1.2,7.2 ~ 8.7)

9.8-~11.8
(1.0~12,7.2~87)

1 1
TORQUE : N.m (kaf.m, Ib-ft)
1. Inlet manifold gasket 4. Throttle body assembly
2. Inlet lower manifold assembly 5. Throttle body gasket

3. Inlet upper manifold assembly




23.5 ~ 29.4
(2.4 ~ 3.0,17.4 - 21.7)

{E‘j}i—q-

19.6 ~ 26.5
(2.0 ~ 2.7, 14.5 ~ 19.5)

TORQUE : N.m (kgf.m, Ib-ft)

1. EGR(Exhaust Gas Recirculation) valve
2. EGR cooler

3. EGR exhaust pipe

4, Gasket

29.4 ~ 34.3
(3.0 ~ 3.5,21.7 ~ 25.3)

19.6 ~ 26.5
(2.0 ~ 2.7, 14.5 ~ 19.5)

5. Inlet upper manifold assembly
6. Clamp

7. EGR cooler hose

8. EGR cooler pipe

Ll
g
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oooo:
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oooo:
19.6~26.5Nm(2.0~2.7kgf.m,14.5~19.5Ib-ft)
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oooo:
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oooo:
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0ooo:
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17.00000000A)D

ooog:
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1. 00000000 b,0b0boobooobooon

ooo0:
9.8~11.8Nm(1.0~1.2kgf.m,7.2~8.71b-ft)
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14.7 ~ 19.6
(1.5 ~ 2.0, 10.8 ~ 14.5)

14.7 ~ 19.6
(1.5 ~ 2.0, 10.8 ~ 14.5)

14.7 ~ 19.6
(1.5~ 2.0,10.8 ~ 14.5)

4
29.4 ~ 343
(3.0 ~ 3.5,21.7 - 25.3)
14.7 ~ 19.6
(1.5 ~ 2.0, 10.8 ~ 14.5)
TORQUE : N.m (kgf.m, Ib-ft)
1. Exhaust pipe protector 4. Exhaust manifold heat protector
2. Exhaust pipe 5. Exhaust manifold

3. Exhaust pipe gasket 6. Exhaust manifold gasket
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 Fig:2

Fig. 1) VGT Actuator operating duty at idle : operating duty BO%.

Fig. 2) Accelerator pedal 100% open @ operating duty 50%.

Fig. 3) Data is fixed as 100% when open circuit,

= Accelerating makes VGT Actuator duty decrease but pressure detected by boost pressure sensor increases. If the booster
pressure increases more than certain level, the operating duty of VGT Actuator is no more decreased but keep certain level.
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Fig. 1) VGT operaling duty at idle.
Fig. 2) VGT operafing duty at 4000RPM.

= It shows approx. 14V is generated,

Fig. 3) Wavelomn of Power supply and Ground circuit from VGT actuator control unit,
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Fig. 1) VGT operaling duty at idle.
Fig. 2) VGT operafing duty at 4000RPM.

= It shows approx. 14V is generated,

Fig. 3) Wavelomn of Power supply and Ground circuit from VGT actuator control unit,
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Swirl valve open
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Fig. 1) Sensor data of variable swir valve at idle after warmed up.

= Check that it is changeable within 50 - 95% at acceleration / deceleration.

Fig. 2) Sensor data of variable swir vale position sensor at |G key OFF under cold condition,

Fig. 3) Sensor data of swirl valve position sensor at |G key OFF under warmed vp condition.

= ECM controls swirl valve to wide open and wide close position in order to learn swirl valve position at |G key OFF under the
condition that engine coolant is ower TOT.
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Fig. 1) Signal waveiorm when variable swir valve closed at idla,
Fig. 2) Signal waveform when variable swird valve opened at acceleration.
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Fig. 1) Signal waveform when variable swir valve closed at idle,
Fig. 2) Signal waveform when variable swirl valve opened at acceleration.
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Variable swirl control actuator operation & Swirl valve open

Swirl valve open
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Fig. 1) Sensor data of variable swir valve at idle after warmed up.

= Check that it is changeable within 50 - 95% at acceleration / deceleration.

Fig. 2) Sensor data of variable swir vale position sensor at |G key OFF under cold condition,

Fig. 3) Sensor data of swirl valve position sensor at |G key OFF under warmed vp condition.

= ECM controls swirl valve to wide open and wide close position in order to learn swirl valve position at |G key OFF under the
condition that engine coolant is ower TOT.
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Fig. 1) Signal waveiorm when variable swir valve closed at idla,
Fig. 2) Signal waveform when variable swird valve opened at acceleration.
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Fig. 1) Signal waveform when variable swir valve closed at idle,
Fig. 2) Signal waveform when variable swirl valve opened at acceleration.
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Variable swirl control actuator operation & Swirl valve open

Swirl valve open
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Fig. 1) Sensor data of variable swir valve at idle after warmed up.

= Check that it is changeable within 50 - 95% at acceleration / deceleration.

Fig. 2) Sensor data of variable swir vale position sensor at |G key OFF under cold condition,

Fig. 3) Sensor data of swirl valve position sensor at |G key OFF under warmed vp condition.

= ECM controls swirl valve to wide open and wide close position in order to learn swirl valve position at |G key OFF under the
condition that engine coolant is ower TOT.
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Fig. 2) Signal waveform when variable swirl valve openad at acceleration.
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= ECM controls swirl valve to wide open and wide close position in order to leam swirl valve position at |G key OFF under
the condition that engine coolant is over 70T,
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Fig. 1} Signal waveform when variable swirl valve closad at idle.
Fig. 2} Signal waveform when variable swirl valve opened at acceleration.
Fig. 3) Signal waveform of variable swirl control actuator motor position sensor at the point of turning engine OFF. Swirl valve
is opened and closed triple at engine OFF.
@ ECM controls swirl valve to wide open and wide close position in order to leam swirl valve position at |G key OFF under
the condition that engine coolant is over 707C.
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e ECM controls swirl valve to wide open and wide closae position in order to leam swirl valve position at |G key OFF under
the condition that engine coolant is over 707C.
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Variable swirl control actuator operation & Swirl valve open

Swirl valve open
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Fig. 1) Sensor data of variable swir valve at idle after warmed up.

= Check that it is changeable within 50 - 95% at acceleration / deceleration.

Fig. 2) Sensor data of variable swir vale position sensor at |G key OFF under cold condition,

Fig. 3) Sensor data of swirl valve position sensor at |G key OFF under warmed vp condition.

= ECM controls swirl valve to wide open and wide close position in order to learn swirl valve position at |G key OFF under the
condition that engine coolant is ower TOT.
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is cpened and closed triple at engine OFF.

= ECM controls swirl valve to wide opan and wide close position in order to leam swirl valve position at 1G key OFF under
the condition that engine coolant is over 70°C.
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Fig. 1) Signal waveform of variable swirl control actuator motor position sensor at the point of turning engine OFF. Swirl valve
is apened and closad triple at engine OFF.
= ECM controls swirl valve to wide open and wide close position in arder to leam swirl valve position at |G key OFF under
the condition that engine coolant is over 70T,

DcOoOnOd obooboobo oboobobogoog

3.430Q0~4.37Q(20°C) 3.01kQ~5.59 kQ(20°C) 0.17 V~4.83V




2007 >D3.0VveDOHC>0O000O0O00OO

- ; i .'.:
)= ..Lj_,*;t:;.y ‘I-.\_:J._, PPN A
R.. Variable Swirl Control Actuator.

.""x\‘ .

O
0000

Intake manifold assambly

Variable swirl contrel actuator
{Motor & Position sensor)

VSCA(COODOoOoDoOo)yopbcoooo-oboobooboobDOoOooOoooooooboooecMOO ODOOODOOO(©
oo)yooooooooo.boooooeeMooooooooo@oboOoOo)yoooooboboo
ECMOODOODOOOO0OOODOOO,00000000DO00O0000DbO:bOobOoDbOO0bObsoocorpmb,d0OEGRDOO
g,00000,000000,000000000¢0,00NoxtdPMO10~15%0
gogoogooogscoeorpmb oo obobo,0ob0oobo,boboboooobobo

goO.EeCcMO00000000DOO0O0O0,0000000DL0DO00000020,000000000070°COODODOOOO
goooooo

ooboovscAOooooosooooo"wooooooobooboo"boooboscoboobooboooDo
oo




Variable swirl control actuator operation & Swirl valve open

Swirl valve open

goobooooobobobogo,cooooboecvMOboboooooboboboooeocd
1.000@0O0,5%-95%):ECMO0132vPWMOOODOOODOO -DCOOOD -000 ~-0000@OOOODODOONO)
2.000@CE0D000,9%%-5%).000000,ECMO013.2vPWMOO -DCOOODO 000 ~O000O0@OODOODO

0oo)
DTCO O

OO0oO0o0oo0oDOoOo0oOoooobobooOooob48vOOO250000,00P201700000000010NO0O00000O00O0O0O0O
020o0ooboooboobooboobooon

DTCO O OO
0o 0000 o000
DTCO O Salalnlin
o000 JOoO"oON'DO00D0DO
0o «VSCAO OO DODOO0DODOO (DD 4800mVY)
oooo «2.50]
J0D00oooooon
ooo0 NO 0000 oooooon
EGROFF NO
Q000 0000000000 ooon
o000 NO 00000
o000
OFF

| D




Iz W
e p

ER JUNCTION BOX

ECM

Enging Cantral Rslay

CHNSTART inpul

Enging contral

_
A — I = | E—

(60600

C3D40

Y relay corntrol
£ g | Engine contral
=""Lﬂl'i releny "M
~ {
J
: [ 8 | Matari+)
B | Matari-)
" | F/B Supply
%4—= 1 | /B Signal
B | F/B Ground
VARIAELE SWIAL
COMTROL ACTUATOR

1.F/B ground
2.F/B signal
3.F/B supply
4 Maotar(-)
S.Motor(+)

15[14]1 1211193?’&543 1

CsD-A

23.F/B ground
49 Motor(+)
50.Motor(-)
51.F/B supply
52.F/B signal

gooogod

1L.0000ooooboooypLe)n
2. 0000000000000

3.000000000000000OD0OOFFD




4. 0000000"GeTooOO"D OO

00:00050~95 %

1.2 CUHRENT DATa 3955 1.2 CUERENT DaTh 1.2 CUREENT DaTa
i HIGHITION SUITCH KIGHITION SWITCH
UASUIRL ACTU. [ U<DAE ) i F

il | ‘\ 0OH ‘\
OFF OFF
IR TEMPE.VOLTHGE 1941 W

ATHOSPHERIC PRESS.SHSR 1881 hPa 188 W/SWIEL ACTU. (LTS ) % 188 USSWIEL ACTULC ) ¥
WATER TEHF. EENS0R 5. 680 n
REDUNDANT BRAKE SWITCH OFF E b

L,

T ACTURTOR 8. B

HEAKE SUITCH OFF
|l ® L
Fix | [sceM| [FuLL| |paRT | |crPH| |HELP | [Fix | ERREEE [Fix | ERIIETH

Fig.1 |  Fig-2

Fig. 1) Sensor data of variable swir valve at idle after warmed up.

= Check that it is changeable within 50 - 95% at acceleration / deceleration.

Fig. 2) Sensor data of variable swir vale position sensor at |G key OFF under cold condition,

Fig. 3) Sensor data of swirl valve position sensor at |G key OFF under warmed vp condition.

= ECM controls swirl valve to wide open and wide close position in order to learn swirl valve position at |G key OFF under the
condition that engine coolant is ower TOT.
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Fig. 1) Signal waveform of variable swirl control actuator motor position sensor at the point of turning engine OFF. Swirl valve
is cpened and closed triple at engine OFF.
= ECM controls swirl valve to wide opan and wide close position in ordar fo leam swirl valve position at |G key OFF under
the condition that engine coolant is over 70°C.
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Fig. 1) Signal waveform of variable swirl control actuator motor position sensor at the point of turning engine OFF. Swirl valve

is opened and closed triple al engine OFF.
= ECM controls swirl valve to wide open and wide close position in arder to leam swirl valve position at |G key OFF under
the condition that engine coolant is over 70C.
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