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%D EYRO Ill vs EURO IV

[ Developmental target for emission

PM
(g/km) A (D EURO-4 emission reduction
EURO-3 potential compared with EURO-3
(regulation)
0.05 -PM : 50 % decrease
- NOx : 50 % decrease
0.04 |-
0.03 |- (Erlenglﬁ;:ion) @ Developmental target
0.02 - 70 % of regulation
0.01 - @ EURO-4 Availability
. . > - New model : JAN.2005
03 04 0.5 - Existing vehicle : JAN.2006
HC+ NOx
(g/km)
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EURO-IV corresponding technology

2"d GEN CRDi system

Injection Pressure : 1350 —1600 bar
ECU : 16 —32 bit

i

i

Water cooled EGR (electrical
control)

Diff pressure &
Temp sensor %

A sensor

SCV(Swirl
Control
Valve)
7 ACV(Air
[ Control
Valve)




%D comparative table ( EURO-lIl vs EURO-IV)

Items EURO-III EURO-IV Remark
co 0.64g/km 0.50g/km
Nox 0.50g/km 0.25g/km
- . HC
Emission regulation 0.56g/km 0.30g/km
PM 0.05g/km 0.025g/km
soot 15% 10%
Speed 16 bit CPU 32 bit CPU
ECM Pins 121 154
Location Internal Engine room Depending on vehicle
A(Oxygen) sensor X o For EGR control
CPF(Catalyzed Particulary Filter) U-Eng Reduce PM
X
D-Eng
CPF Diff pressure & temp sensor X U-Eng Detect internal pressure & temp
X D-Eng
SCV(Swirl Control Valve) X o Reduce smoke during low-mid
Fuel temp sensor X .
Rail pressure MPROM o o Inlet control — A, J Eng
control
PCV(Pressure Control Valve) X ° Outlet control — D Eng
Injector Multi-injection 1 Pilot, 1 Main 2 Pilot, 1 Main,2 Post D-Eng: 2 Post injection
Pressure 250~1350bar 250~1600bar

type

Classfied (C1,C2,C3)

7-code (IQA)




nvonoar D=-2.0L vs D-2.2L

Engine D-2.0 CRDi D-2.2 CRDi
shape
displacemnet 1,991 cc 2,188 cc
PS 125 PS 153 PS
Torque 29.0 kg'm 35.0 kg'm
Bore x stroke 83x92 87x92
* BOSCH 1%t GEN *« BOSCH 2" GEN
* Fuel pressure control * Fuel pressure control
- Outlet control - Inlet & outlet control
Features -1,350bar -1,600bar
* Swirl Control Valve
¢ Air Control Valve
* Catalyzed Particulate Filter - Euro IV
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Input / output (EURO-IIl and EURO-IV)

APS 1, 2

Brake, clutch S/W

CKPS & CMPS

Boost pressure&temp sensor

Fuel pressure sensor

HFM5/HFM6

Fuel temp sensor

WTS, AFS

Blower, A/C S/W

A/C SIW

A sensor

DPF diff & temp sensor

BOSCH
ECM

EURO-III
EURO-IV

Injection

Rail pressure
control

I

EGR control

SCV control

Cooling fan control

A/C comp relay

PTC control

Glow plug control

ACV control

CAN/K-line

MIL/glow lamp

¥ shadow=> EURO4



Hﬁll EURO-IV inj.C“Oh .

Burning un
burned HC

U l ‘ :TDC

|| 1 1 H
'Jf d o CrS Tioo s CrS

regeneratio

Injection timing

Purpose
Max advanced Max retard
Pilot2 BTDC 100° SOE(Pil1)+150 ps + ET(Pil2) starting
Pilot1 BTDC 100° SOE(MI) + 150 ps + ET(Pil1) Reduclilrl‘/gHsm"ke
Main BTDC 40° ATDC 10° Improving torque
Post2 SOE(MI) ATDC 40° Increasing CPF temp

+ ET(MI) + 150 us

Activate oxidation

Post1 ATDC 40° Next cylinder max. advanced catayst
(burning soot)

SOE (Start Of Energizing) ET (Energizing Time)



Hﬁ. Burning procedure for diesel engine 8

Flame depending on pilot injection or not

60

—-—- pilot w/o
N — pilot with

Combustion pressure (bar)

L, -
- Withpilotinjection P e g o
L,
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avonorr  Diesel exhaust gas

* PM : Particulate Matter
10

0O Gasolne(3- way catalyst)

@ Diesel(no catalyst) /

B Diesel(DOC)

» Heart of aftertreatment is reducing Nox & PM

10



CPF
(Catalyzed Particulate Filter)

@& HYUNDAI Service Training



Hﬁ., What is PM (Particulate Material or Matter) 11

Specialty Definition: PARTICULATE MATTER

Eneragy
Unburned fuel particles that form smoke or soot and stick to lung tissue when

inhaled. A chiefcomponent of exhaust emissions from heavy-duty diesel engines.
(PM).

Environment

Dust, soot, other tiny bits of solid materials that are released into and move around in
the air.

Weather

(PM) Solid particles or liquid droplets suspended or carried in the air (e.g., soot, dust,
fumes, mist) . Very small pieces of solid or liquid matter, such as particles of soot,
dust, aerosols, fumes, or mists.
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avonoer COmponents of PM 12

The main component of PM is the unburned Sol i 30L)
carbon solid particleof 15-30nm diameter, gas
phase-from fuel and partly from lubricant, and all I
named as fines, dust, soot, mist, fog, and smog Fraction(S0F)
are a part of PM.

Adsorbed
Hydrocarbons

Sulfate(S04)

Components of PM

SOL (Solid fraction) : elemental carbon / ash

SOF (soluble organic fraction) : organic material from engine oil and fuel
Absorbed Hydrocabons

Sulfate : sulfate acid / water

Soot(carbon material)
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avonoe Gatalystic converter terms

13

* Kinds of catalystic converter depending on location
« MCC (Manifold Catalytic Converter)
« CCC (Close-Coupled Catalytic Converter)
« WCC (Warm-up Catalytic Converter)
« UCC (Under-floor Catalytic Converter)

« Components of catalystic converter

- Washcoat : coating material including catalyst. Mainly AL,O, is used.

« Substrate : honeycomb shape which is coated by washcoat.
Exhaust gas pass through this. Effect of reducing exhaust gas is
different depending on shape or thickness of substrate.

» Support : support the substrate by using STS wire or matt.




Hﬁ. Catalystic converter terms

14

Substrate

Washcoat

Substrate
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Precious metals for vehicle

15

* Pd : Purify HC mainly. Thermal resistance is good. Using in CCC

using as Pd only or Pd-Rh

* Pt : Purify CO, Nox mainly. Thermal resistance is lower than Pd(] using in UCC

price(USE /g)

using as Pt-Rh or Pd-Pt-Rh
* Rh : purify Nox mainly.price is much higher than Pd, Pt

70

60

50

40

30

20

10

aPd

—| BPt

O Rh

'99.03

'99.09 '00.03

Cost change of precious metals

'00.09

'00.12

'01.01

'01.03

'01.05
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wvonom  Gatalyst Deactivation Mechanism

* Poisoning Fou“n

[ Selective Catalyst Poisoning # Polsonedsite

* poisoning by Pb, Hg, Cd
* deactivation by SO,
* recovery by thermal treatment, _

washing
[0 Catalyst Fouling Pt (O AR03 A4 Substrate Pt O Al203 A Substrate
* nonselective poisoning, masking Selective Catalyst Catalyst Fouling

* by P (engine oil) Poisoning

e Thermal Deactivation
Closed ore

[0 Catalyst Sintering
* sintering, cohesion of precious
metals

 using Stabilizer CeOZ, La203

[0 Washcoat Sintering
* using Stabilizer BaO, La203,
Catalyst Sintering Washcoat Sintering SiO.. ZrO
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wvonom | Diesel aftertreatment

17

NOx / PM Control

NOXx

PM

SOFs

Solids

DeNOx| LNT SCR DOC

DPF & CPF

* LNT (Lean NOx Trap)

SCR (Selective Catalytic Reduction) Active ‘ e

DOC (Diesel Oxidation Catalyst)

DPF (Diesel Particulate Filter) combinatio

n

CPF (Catalyzed Particulate Filter)
SOF(Soluble Organic Fraction)
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PM reducing device

18

PM reducing device

CPF
(Catalyzed Particulate Filter)

DPF+Additive
(Diesel Particulate Filter)

CRT
(Continuously Regenerating Trap)

-
AU

g 5

i H ton Duration Contod | [ enosor

n “Coapustion Rate Shaping | | oPF

- sooecmamion | | Regesaramon| I

ot

y
i H
o

A i

Temperature | | Ap st:.:lsor

cat. Catalyzed Soot Filter

charge-air

G 1=

in%ulated
exhaust  \)
marmlold \

primary catalyst

WALL FLOW RLTER

Oxidation
Catalyst

Particulate Filter

» Burning a soot by post injection &
oxidating a soot by using activation of
coated catalyst (using NO,)

» Simple system (no special fuel adding
device)

» need a strategy of controlling

regeneration temp.

» Problem (recovery of waste DPF &

cleaning)

» Burning the soot by post injection &
cerium-based additive(around 450°C, at
every 500km forced regeneration )

» sophistcated system(fuel adding

device)

» Problem (lots of CO emission)

» Burning the soot continuously by
oxidated NO,(through DOC), without
post injection

» On the testing at bus(LONDON)

» impossible to adapt to passenger

vehicle (exhaust gas temp is too low)

» adapted to almost European
passenger diesel

» Peugeot, Volkswagen, FORD

» adapted to commercial diesel




Hﬁ., DOC (Diesel Oxidation Catalyst)

19

SOF
PA

CO,
Ho0

ulfate

BM Washcoat Monolith FM
Soot ===—‘-£/=%_ » Soot
|:>|\/|< SOF H,0+CO,
= ———
SO, — e Sulfate

* Efective to reduce CO/HC and SOF

(SO2 is changed to sulfate))
** SOF(Soluble Organic Fraction)

PAH(polycyclic aromatic hydrocarbon)



Hvaunm, WHAT IS CPF?

20

] CPF (Catalyzed Particulate Filter)
e Principle
(1) Trapping the PM(Particulate Material)
(2) Burnig the trapped PM at regular driving distance
(Increasing a PM burning temp. over 550°C)
(3) Ash is accumulated in a filter
Some maker have a separate Service strategy
(Peugeot 607 : repairing the filter from peugeot
company at 80,000km free of charge

e Developmental background
(1) Correspond to EURO- 4 emission regulation
Reducing Nox : by electrical EGR & EGR cooler
Reducing PM : by DOC & filter
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wvomoet  CPF passive soot regeneration

21

U;  Emissions Engine Out

Purified Tailpipe Emissions 0, 0,

ZMGEL“.?”D

C(soot) + NO, (| CO/CO, + NO

NO +0, 1 NO,

NO, turn over :
( by using NO, [ 2~4 C burning )

C(Particulate) + O [1 CO/CO

Co+ 0,11 CO,(CO from soof)

HC,CO+0,11 CO,+H,0
(residual gaseous HC,CO)

** Passive : without any additive mechanism

Active : with additive mechanism (post injection)
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Temp

”m- @ @ DPF MAX TEMP

Y Emissions Engine Out

DPFIN

DPFOUT \

Pressure drop
I e
Purified Tailpipe Emissions 1 ) Time
EnGELHARD Post Injscilon | P i

OFF QN {600sac}

* Increasing temp. of exhaust gas through post injection and DOC [ burning soot
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Shape & structure

HYUNDAI 23
Filter: Trapping & regeneration
DOC: Improve condition of PM regeneration
- Temp sensor: checking the temp for regeneration
Filter Diff pressure sensor: decide a regeneration
Squre pillar

(detecting the loss pressure)

Temp
sensor

DOC Filter

temp

sensor




Hﬁq. System overview

24

=)
| High pressure pump  post injection l Fuel pump
CRDi

PM accumulated & burnin’g




Hﬁ. Regeneration procedure 2%

1. Accumulating ash

—
= —

E—

Catlayst filter







Hﬁ, Regeneration procedure

27

3. PM regeneration

e ol &

Sl ity Sl .
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Regeneration procedure

28

4. re-accumulating ash

I —
S —
I ——
I —
I —

7
|Ashis accumulated by unburned fuelioil
"How fast ash is accumulated in the filter that is point

(Y

| I

|
(i
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avonoar KM & JM exhaust system overview 29
Diff pressure Temp sensor DOC + CPF

Air gap insulator pipe

sensor

Main muffler

2
=



Hﬁ.. CPF regeneration condition

30

Regeneration mode condition

Q@ Drving distance: every 1,000km
@ Engine RPM: 1,000RPM ~ 4,000RPM
@ Engine load: around 0.7bar( over 8mg/st )

@ Vehicle speed : over 5km/h

@ Water temp : over 40°C

Notice) shock or noise may occurred by changing torque during regeneration




Hﬁ. Regeneration method

31

Mid/high
speed

(

Low speed




Hyaunm. CPF aftertreatment procedure
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| Judgement regeneration -1

Q@ Using CPF diff pressure [ caculate volume of PM
- Diff pressur: when PM is stored [ make a differential pressure

- ECU decide time of regeneration

Diff pressure sensor
DOC + CPF

Detect the differential pressure betwee
inlet and outlet

P
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Differential pressure model

33

-

.

CPF diff pressure
+ diff sensor
+ temp sensor

\

W,

Diff pressure by
ash
accumulation

SN

Caculate volume

of soot
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wvonomr | CPF aftertreatment procedure

34

Judgement regeneration - 2

Q@ Judge by driving distance
- Every 1,000km , ECU decide regeneration

Maybe regeneration is going
because 1000km is over

Okm 1,000km 2,000km

|

3,000km



Hyaunm:.. CPF aftertreatment procedure
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Judgement regeneration -3

Q@ Predict the volume of PM by using simulation

Detect the volume of
accumulated PM

depending on driving
condition

Detect the volume of
accumulated PM and
burned PM




Hﬁ. Simulation model 36

Normal driving

e 5 Caculate
oot&smoke + accumulated soot
+ rpm vol.

+ fuel —

o J

+ acceleration driving

+ env_it:omental —— [Rducing soot by regeneration
condition + soot volume(g)

+ CPF proceding temp(°C)
+ 0, (kg/h)




&

awvonorn  @PF aftertreatment procedure 37

Regeneration
@ Burning PM by increasing temp up to 550°C~600°C

@ Increasing exhaust temp by post-injection

- !—‘ n ”
Inter cooler U
L S

g e Pilot Pre Main Post-2 Post-1
ACV ’,
(Air ongrol EGR valve
valve
AFS
Increasing temtp Increasing by catalyst _ Regeneration temp
300~400°C 200~300°C 600~650°C

EGR cooler T/C
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awonorn  GPF component
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Differential pressure sensor

Q@ Detect the diff pressure between CPF inlet(upstream) and outlet(downstream)

Q@ Diff pressure 20~30kPa(200~300mbar) [] regeneration start

@ Output voltage: 1V ~4.5V

Diff pipe

o r,

Diff sensor

output(V)

4.5

>

>
100  pressure(kPa)



HYUNDAI CPF compomm 39

Exhaust temp sensor

Q@ Monitoring the regeneration temp.(Obtain ignition temperature in particulate filter)
@ Temp sensor-1: protect VGT , located in exhaust gas

@ Temp sensor-2: feedback for regeneration

Temp sensor- 2 {) .’&6) Temp sensor-1

g

| % F

-1
—
-
3
=
r=
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Plan for CPF

- Plan for CPF

Adapted vehicle : D-RS, D-JM, D-KM, D-NF, D-MG, D-UN, D-CMaT, D-TG

A D-FO,
U-FCar
section 2005 2006 2007 2008
EU
RO
4
DOM
o km ) 2e E &
(2MT2ATAMT)NE MG UN TG PO CM
FCar FO
EU
R40 FC,r
JM KM (4MT)
EUR oee ¢
RS JM | NF UN TG
KM |MG CM
(2M FO
{
2AT)
F F
Notice) Plan is changeable By @ @
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wvomomt  GPF service regeneration by Hi-scan

KIA VEHICLE DIAGNOSIS KIA VEHICLE DIAGNOSIS
MODEL : SPORTAGE(@5MY~)

@1.PRIDE 11. SPORTAGE(~@3MY )

@2.VISTO 12. SPORTAGE( B5MY~ )

@3. PICANTOC MORNING ) [ 13. CLARUS

@4.AVELLA 14. OPTIMACMAGENTIS)

@5.RIO 15. ELAN

@6. R10C B6MY~ ) 16. POTENTIA [:::>

A7 . SEPHIACMENTOR ) 17. ENTERPRISE
A8 . SHUMA( SPECTRA) 18. CARNIVAL( SEDONA )

@9. CERATO 19. CARNIVALC B6MY~ )
10. CARENS 28. RETONA
KIA UEHICLE DIAGNOSIS [i;;> KIA VEHICLE DIAGNOSIS Y
MODEL : SPORTAGE(@5MY~) MODEL : SPORTAGE( B5MY~)
SYSTEM : ENGINE CONTROL
@1. AUTO SEARCHING MODE @1. ENGINE CONTROL
82. MANUAL SELECTION MODE 82. AUTOMATIC TRANSAXLE
[::C> @3. BRAKE SYSCABS/TCS/ESP)

B4. SRS-AIRBAG

85. FULL AUTO AIR/CON.

B86. 4 WHEEL DRIVE(4WD)

687. IMMOBILIZER

#8. BODY ELECTRIC. SYS(ETACS)
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CPF service regeneration by Hi-scan

HYUNDAI 42
KIA VEHICLE DIAGNOSIS 1. KIA VEHICLE DIAGNOSIS A
MODEL : SPORTAGE(BSMY~) MODEL : SPORTAGE(B5MY~)
SYSTEM : SYSTEM : 2885

B2. Z2.8L DIESEL ALL
A83. 2.8L CUJT EOBD
B84. 2.8L CUJT GEN
A5. 2.8L CUT LEAD
B6. 2.7L V6 EOBD
a7. 2.7L V6 GEN
a8. 2.7L V6 LEAD
1.9 . CPF SERVICE REGENERATION

TOTAL DRIVEN DISTANCE : 49 kn

DRIVEN DISTANCE SINCE REGEN :8 kn

COVERAGE DRIVEN LENGTH :8 kn

ENG ON TIME : 8 hr

ENGINE CONTROL
EURO-IV D

1. D 2.8L VGT DIESEL

=
i

ENGINE CONTROL

@4. FLIGHT RECORD

@5. ACTUATION TEST Additional
#6. SIMU-SCAN MENU for
@7. ECU INFORMATION

@8. INJECTOR CORRECTION

18. COMPONENT CHANGE ROUTINE

11. COMPRESSION TEST

1.2 CURRENT DATA #1769

FUEL QUANTITY
GEAR INFORMATION
ENGINE SPEED
BATTERY VOLTAGE

WATER
TEMP.

EXHAUST GAS TEMP. 99 °C
SYNCRONIZATION STATE a

T3/T5
temperature
TEMP. SENSOR

OXIDAT . CATALYST 99 "G

STRT

STOP
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, Component change routine (ECU change)
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1. KIA VEHICLE DIAGNOSIS

A

MODEL

64.
as.
66.
a7.
@a8.

SYSTENM :

: SPORTAGE(B5SMY~)
2885

ENGINE CONTROL
FLIGHT RECORD
ACTUATION TEST
SIMU-SCAN

ECU INFORMATION
INJECTOR CORRECTION

. CPF SERVICE REGENERATION
. COMPONENT CHANGE ROUTINE

. COMPRESSION TEST

Notice)
related

If you change some parts
CPF you should do this

procedure.

1.186 . COMPONENT CHANGE ROUTINE
MODEL : SPORTAGE(B5MY~)
SYSTEM : 2885

ENGINE CONTROL

A1. ECU CHANGE

az.
a3.
84.
@as.
66.
a7.

LAMBDA SENSOR CHANGE

RAIL PRESSURE SENSOR CHANGE
AIR FLOW SENSOR CHANGE

CPF CHANGE

D/PRESSURE SENSOR CHANGE
SWIRL CONTROL VALVE CHANGE

INPUT THE CURRENT ODO VALUES IN
CLUSTER TO COUNT THE DRIFT SOOT
VALUE INFORMATION OF CPF.

000000 km

REFER TO PREVIOUS MENU TO SEE
INJECTOR INFORMATION.

PRESS [ENTER] KEY.
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1.18 . COMPONENT CHANGE ROUTINE

MODEL : SPORTAGE(B5MY~)
SYSTEM : 2885
ENGINE CONTROL
A1. ECU CHANGE
82. LAMBDA SENSOR CHANGE
A3. RAIL PRESSURE SENSOR CHANGE
A4. AIR FLOW SENSOR CHANGE
86. D/PRESSURE SENSOR CHANGE
A7. SWIRL CONTROL VALVE CHANGE

IN THIS MODE, CAN RESET THE DISTANCE
OF LAST CHANGED CPF AND OTHERS
RELATED PARAMETERS.

PRESS [ENTER] KEY.

Notice) If you change the CPF then should reset the distance of last changed
CPF. Other related parts are same procedure(Lambda sensor , RPS, AFS,

Diff sensor SCV).
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Current data

45

1.2 CURRENT DATA

#8765

1.2 CURRENT DATA

48/65

IGNITION SWITCH ON
BATTERY VOLTAGE 11
FUEL QUANTITY

&

Outlet & inlet

DIFFERENTIAL PRESSURE

N

AN

AUXILIARY HEATER

ELEC. FUEL PUMP RELAY
BOOST PRESSURE SENSOR
BOOST PRESS. VOLTAGE 1
UGT ACTUATOR 6.8
VARIABLE SWIRL ACTU. 0.0
INLET THROTLE ACTUATOR 4.7
ENGINE CHK LAMP ON

OF

4

—_—

SCV & ACV

actuator

pressure
FUEL PRESSURE MEASURED 8.

sefsor
FUEL PRESS.S/POINT 36.08
RAIL PRESS. REGULATOR1 12.4 %
INJ.PUMP REGULATOR 8.8 %
FUEL TEMPERATURE 45.1 °C

A
FIX PART | [FULL | |HELP | [GRPB-
F( T3 & T5 temp
1.2 CURRENT DAT sensor

E/GAS TEMP. PRE VGT 99 °C
E/GAS TEMP. PRE CPF 99 °C
PRESSURE PRE CPF a hPa
CHARGE STATE OF THE PA 8

DISTANCE SINCE LAST RE 8 kn
TOTAL DRIVEN DISTANCE @ kmn
STATUS OF SUCCESSFUL ON

v

FIX PART | | FULL | |HELP | [GRPH | | RCRD

FIX PART | (FULL | |HELP | | GRPH

RCRD




&

Actuation test
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1.

5 ACTUATION TEST 82/17

MILCENGINE

CHECK)

DURATION

UNTIL STOP KEY

METHOD

ACTIVATION

CONDITION

IG.KEY ON
ENGINE OFF

PRESS [ST

RT1, IF YOU ARE READY !

STRT | [STOP

1.

5 ACTUATION TEST 84/17

FAN-HIGH SP

EED

DURATION

UNTIL STOP KEY

METHOD

ACTIVATION

CONDITION

IG.KEY ON
ENGINE OFF

HYUNDAI
1.5 ACTUATION TEST 81/17
A/C COMPRESSOR RELAY
DURATION |UNTIL STOP KEY
METHOD ACTIVATION
CONDITION |IG.KEY ON
ENGINE OFF
PRESS [STRT1, IF YOU ARE READY !
STRT | [STOP
1.5 ACTUATION TEST 93/17
AUXILIARY HEATER RELAY
DURATION |UNTIL STOP KEY
METHOD ACTIVAT I ON
CONDITION |IG.KEY ON
ENGINE OFF
PRESS [STRT1, IF YOU ARE READY ?

PRESS [ST

RT1, IF YOU ARE READY !

STRT | | STOP

STRT | | STOP
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Actuation test
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1.5 ACTUATION TEST

85/17

1.5 ACTUATION TEST 86717

FAN-LOW SPEED

CRUISE CONTROL MAIN LAMP

DURAT ION UNTIL STOP KEY

METHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE OFF

DURATION UNTIL STOP KEY

METHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF YOU ARE READY *

PRESS [STRT1, IF YOU ARE READY *

STRT | [STOP

STRT | [STOP

1.5 ACTUATION TEST

a7/17

1.5 ACTUATION TEST 88717

CRUISE CONTROL SET LAMP

GLOW RELAY

DURATION UNTIL STOP KEY

DURATION UNTIL STOP KEY

METHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE OFF

METHOD ACTIVATION

CONDITION |IG.KEY ON

ENGINE OFF

PRESS [STRT1, IF YOU ARE READY *

PRESS [STRT1, IF YOU ARE READY !

STRT | | STOP

STRT | | STOP
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Actuation test

HYUNDAI 48
1.5 ACTUATION TEST 09/17 1.5 ACTUATION TEST 18/17
GLOW RELAY IMMOBILIZER LAMP
DURATION |[UNTIL STOP KEY DURATION |UNTIL STOP KEY
METHOD ACTIVATION METHOD ACTIVATION
CONDITION |IG.KEY ON CONDITION |IG.KEY ON
ENGINE OFF ENGINE OFF
PRESS [STRT1, IF YOU ARE READY * PRESS [STRT1, IF YOU ARE READY !
STRT | [STOP STRT | [STOP
1.5 ACTUATION TEST 11717 1.5 ACTUATION TEST 12/17
UGT ACTUATOR EGR VALVE
DURATION |UNTIL STOP KEY DURATION |UNTIL STOP KEY
METHOD ACTIVATION METHOD ACTIVATION
CONDITION |IG.KEY ON CONDITION |IG.KEY ON
ENGINE OFF ENGINE OFF
PRESS [STRT1, IF YOU ARE READY ! PRESS [STRT1, IF YOU ARE READY ?

STRT | | STOP

STRT | | STOP
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Actuation test
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1.5 ACTUATION TEST 13/17 1.5 ACTUATION TEST 14/17
THROTTLE VALVE ACTUATOR RAIL PRESS.REGULATOR( MPROP )
\ /
DURATION |UNTIL STOP KEY ACV actuator \kDURﬁTION UNTIL STOP KEY Inlet
METHOD ACTIVATION est METHOD ACTIVATION ﬁéssure
CONDITION |IG.KEY ON 1| CONDITION |1G.KE¥ ON valve test
ENGINE OFF ENGINE OFF
PRESS [STRT1, IF YOU ARE READY * PRESS [STRT1, IF YOU ARE READY *
STRT | [STOP STRT | [STOP
1.5 ACTUATION TEST 15/17 1.5 ACTUATION TEST 16/17
VARIABLE SWIRL CONTROL ACTUATOR RAIL PRESS.REGULATOR

UNTIL STOP KEY /SCVactuator\"{mTIo"

—

est

\

UNTIL STOP KE/ Outlet

HOD

ACTIVATION (—jzewure valve

CONDITION

IG.KEY ON S~ fest

ENGINE OFF

DURATION
METHOD ACTIVATION
CONDITION |IG.KEY ON
ENGINE OFF
PRESS [STRT1, IF YOU ARE READY !

PRESS [STRT1, IF YOU ARE READY !

STRT | | STOP

STRT

STOP
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Actuation test
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1.

5 ACTUATION TEST 17717

LAMBDA SENSOR HEATER

DURATION |UNTIL STOP KEY

METHOD ACTIVATION

CONDITION |(IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF YOU ARE READY *

STRT

STOP
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Injection correction (IQA)

HYUNDAI 51
1. KIA VEHICLE DIAGNOSIS v . CONDITION:IG.KEY ON(ENGINE STOP)
MODEL : SPORTAGE(B5MY~) 1. IF THE INJ IS CHANGED, THE INJ CORRECTION
SYSTEM : 2685 FUNC. SHOULD BE PERFORM TO CONTROL. THE
ENGINE CONTROL NORMAL FUEL INJ.
B1. DIAGNOSTIC TROUBLE CODES 2. TO INPUT THE INJECTOR NUMBER,PRESS SHIFT
A2. CURRENT DATA KEY AND SELECT THE CYL. BY ARROW KEY AT
3. DUAL DISPLAY THE SAME TIME, AND INPUT THE INJ DATA BY
@4. FLIGHT RECORD [F1]~[F6], DIGIT KEY. AND THEN PRESS [ENTER].
A5. ACTUATION TEST 3. AFTER COMPLETE, TURN THE IG.KEY OFF AND

66.
a7.

SIMU-SCAN
ECU INFORMATION

B8. INJECTOR CORRECTION

RECHECK THE SYSTEM AFTER 10 SEC.

Enter the 7-digit
code
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IQA (Injection Quantity Adaption) injector
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