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Application
Engine T/M Area
Model Vo[légne Pe[r;g/rkrgfir]ce M/T AIT India Europe General
g-1.1 1,086 64/9.9 M5SEF2 | A4CFO ® ® o
U-1.1 1,120 75/15.5 M5CF1 - - ® -

®Epsilon 1.1L engine is already used for Santro(Atoz)

® Kappa 1.2L engine, which is newly developed, will be applied in 2008.

® Common Rail U-1.1L engine is only for EU market with manual transaxle.

® Common Rail U-1.1L engine has 3 cylinders
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Epsilon engine

(kgf-m / RPM)

4
Engine 1.1
Di
isplacement 1086
(cc)
Max. Power
64 / 5,500
(PS / RPM)
Max. T
= B 9.8/2,800

Feature

* SOHC In-line 4 cylinders (12 valves)
* One Timing Belt

* DLI

+ BOSCH PCM

* Return-less fuel system
* ROSA type ISA
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Tightening Torque

-When cold : 60 ~ 70 Nm
-When hot : 70 ~ 75 Nm

Traditional torque method is used. To keep proper installation, mentioned
torque should be tightened with right procedure.
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Rocker Arm

Bl Adjustment Specification

Intake Exhaust
Standard Clearance
0.2 0.25
(Intake, mm)
Standard Clearance
0.1 0.17
(Exhaust, mm)
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Camshaft

B Target Wheel

Be sure to remove camshaft from front side to rear side(fly wheel side).
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Piston

Bl Upside Mark

Top ring and second ring have unique up side mark. Be sure to keep this mark
when you assemble piston ring to piston.

To assemble piston pin to piston SST(09324-33001) is needed.
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Inlet Cooling System

INLET CONTROL TYPE DIAGRAM

- RADIATOR

W 7/ PUMP

THERMOSTA

BY PASS VALY T/BODY

S 120
Q.

S; Z 100
|—

Thermostat opening temperature is 82°C. - Outlet

3 HEATER / : A : ’
8E| Pk a7 N i N
Vi A N

When it fully opens, it becomes 95°C. 40 /

TIME {SEC)
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Oil Pump and Oil Pressure Switch

At engine idle condition after warm up, normally
oil pressure reaches 147kpa(1.5kg/m’)

Oil pressure switch is screwed near engine oll
filter. When the oil pressure goes down less
than 0.5kag/w’, oil pressure warning lamp turns
on.
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Return Less Fuel System (RLFS)

FUEL PRESSURE REGULATOR

FUEL TANK

FUEL FILTER \ FUEL PUMP

FUEL DELIVERY PIPE

iln

e
] [E%
: h

h

FUEL INJECTOR

Injector

Resistance measurement

Resistance

Inspection by test lamp

Sound inspection l

Sl
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Fuel Pump

1_ Fuel

' Pump
Relay

= NP Uel
Pump
| Connect Pe

| Voitmeter |

F/CUT
WALWVE

F/REGULATOR
FUEL FUMF

FILTER.

FUEL

SEMNDER PRE-FILTER
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Ignition Coil and Spark Plug
/ r- T - r ECU
/—g . - POWER TRANSISTOR
IGNITION SWITCH { - HSMHON
| Llo.qo. EQQQO, |
\ BATTERYj 0.47uF _Z | 0000 0000 |
ltem Specification = = EESEK
Type Mold Dual Coil cYL.2  CYL.4
CYL. 3 CyL. 1
Ignition Coil Primary 0.82Q+10%
Resistance -
Secondary 15.5KQ+=10%
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Input & Output

INPUT

1.MAP & AIR TEMP.
SENSOR

2. WATER TEMPERATURE
SENSOR

3. THROTTLE POSITION
SENSOR

4. CRANKSHAFT
POSITION SENSOR

5.7DC SENSOR

6. KNOCK SENSOR

7.LAMBDA SENSOR(FR)

8.LAMDA SENSOR(RR)

9. ACCELERATION SENSOR

I10.WHEELSPEED %ENSOR

INPUT

.MAP & AIR TEMP.
SENSOR

2. WATER TEMPERATULRE
SENSOR

2. THROTTLE POSITION
SENSOR

. CRANKSHAFT
POSITION SEN3OR

. 10C SENSOR

.KNOCK SENSOR

EXCEPT LOW OCTANE NATIONS)

/. LAMBDA 5ENSOR

—~ O ~

For European Market

>

ECU

>

For General Market

>

ECU

>

QUTPUT

1.FUEL INJECTOR

2. IGNITION COIL

3.MAIN RELAY

4.FUEL PUMP RELAY

5.PURGE CONTROL
VALVE

6. IDLE SPEED
ACTUATOR

MAIN RELAY

-

Y

| |  o—
=22 ECU POWER

SWITCH

OUTPUT

EL INJECTOR

NITION COIL

IN RELAY

FUEL PUMP RELAY

5. PURCE CONTROL
VALVE

6. IDLE SPEED
ACTUATOR

1.FU
2. 1G
3. MA
4

LAMBDA
SENSOR(FR)

CATALYST

LAMBDA
SENSOR(RR)

IGNITION

ECU

Yivy
A

MAP & AIR

CRANKSHAFT
POSITION SENSOR

!

CANISTER

MUFFLER
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Bosch M7.9.8
Efficiency Demands
- Engine start-up
+ Catalyst heating
* Idle speed control
i Efficiency
External Torque Demands Throttle angle -
‘ Bituae anqu_en demand Torque
. Cruise Control *— coordinator conversion | Injection time
+ Limitation of vehicle speed SR >
: 2 Coordination Torque .
* Vehicle dynamic control S Individual fuel
* Driveability of torque and — | Cul-off
of desired
Torque efficiency > torgue
Internal Torque demands demands Ignition timing -
- Engine start-up ™
» Idle speed control - Eiﬁﬁgl'gﬂte
» Engine speed limitation ™ L.
* Engine protection >
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T _MAP Sensor

T_MAP Sensor

L W =

Piszqfr?sistive IAT Sensor Signal
bsistance < \ 4 Sensor Power

ECM

Intake air temperature sensor is integrated with T_MAP sensor. It produces 0.3 ~ 4.8
voltage range as signal.

At ignition on condition, it shows 3.8 ~ 4.2 V which is converted to atmospheric pressure.
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IAT Sensor
1.4 SIMU-SCaAN
F
* |MAP SENSOR 34.4 kPa
* [MAP SENSOR( UULT) 3.4 U
INT.AIR TEHP.SHSE 39.8 °C

IAT Sensor

Resistance

NTC : Negative Temperature Coefficient

When IAT fault is detected, current data shows -40°C an a default

LA FNGINE SPEED

SIMULATION

Z. 26

OF UOLTAGE

U

¢ CH B ONLY 2}

[METR| |SINL |

L+ [ = J[FIx |

value.
Checl_qng Temperature Current Data Remarks
Condition

0°C 4.0~ 4.4V

20°C 3.3~3.7V
IG On NTC type

40°C 25~29V

80°C 1.0~1.4V
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TP Sensor (Lever type)

FR [ 1.8 V 288 nS

It's better check TPS waveform with MAP
signal’s together. Both signals are similar and
signal trend has to be compared together.

[:} .
Zoom 1x

[zoom]| [curs| [MEMO] [RECD]| [MENU]
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ECT Sensor
ECT Sensor ECM
5y
=
% Sensing
Sender - —TI—
ﬁ_ﬂ [

This sensor has 4 terminals. 2 are for ECT sensor. These two terminals are gold coated.
Another 2 are for engine temperature indicator in cluster.

1.4 SIMU-SCAN
o A Checking .
% . T Temperature Current Data Resistance (KQ)
% TARGET IDLE RPH 858 rpm
% |A/F CLOSED LOOP ON 0°C 4.27+0.3V 5.18 ~ 6.60
% [FAN-LOW SPEED ON 20°C 3.44 0.3V 2.27~2.73
IG On
SIMULATION OF UOLTAGE 40°C 2.7240.3V 1.059 ~ 1.281
80°C 1.25%0.3V 0.298 ~ 0.322
ZZ8 mU

( CH B ONLY )

METR| [SINL| [ + || — |[FIx |
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CKP Sensor

Hall IC type CKP sensor is used. ECM
No. 15 is used for sensor signal.

Unlike other general target wheel which
is composed with 60 teeth including 2
missing teeth, it has 30 teeth with 2
missing. Except tis tooth unit, all logical
processing in ECM is the same

Hall IC Type

rr [N 2.0 v

MIN:- 84.8mV AVE:
FREQ: 4AA.H8 H=

CHB 1.8V
4.5 U HMaX: 2.9 VY
DUTY: 52 %

Reference Point

-Missing Tooth

iA

Z00N

CURS

MEMO

RECD

MENU
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CMP Sensor

CMP sensor is also used from Hall IC.

It distinguishes the cylinder No. by
comparing with CKP sensor.

It is located near ignition coil. Camshaft
target wheel shape is as shown on the
picture.

CH A: 8.8 V DT: Z8.8B8m= CH B: 3Z23.

B8ml)

iy "'|"_‘"“'_'|'I r] " B 7 171 “l"r’_
I{:_ L RENERE| EpEyEpipERE HNIREpERNpENIpEEREpEpFpE
ZOOM MEMO | [RECD]| [MENU

[CMP with CKP Sensor Waveform]
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Oxygen Sensor

Sensor

Control Relay L s s L...|..

Heater Ground Signal
ECM

Zirconia type oxygen sensor is used.

The Zirconia oxygen sensor generates a small voltage depending on the exhaust gas
condition.

The normal voltage range is 0.2 ~ 0.8 volts. 0.2 volts indicates a lean mixture and a
voltage of 0.8v indicates a richer mixture.
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Knock Sensor

Engine knock control is used to constrain the knocking.
Knock sensor detects knocking generated in engine and
retard ignition timing.

The knock sensor is installed at between No2. and No.3
cylinder. Like other piezo type sensors, this is made by piezo
material. Tightening torque is 20+£5Nm.

= 1vOoC1@s1 E 10voOFF1@o:1
L lmssDIN TRIGE=ALD -Z0IN L. MarHUAL
Basic Ignition Angle Basic Ignition Angle
without Knock with Knock

Knock Tendency Point

WawveForm A:=

Ymine = SEE0 mY
YmazpE = =

dt
7.00..- BRoS: ((255w0e)

LUSE E=IT FREEYIOUS HEXT
SETUF SCREEEH SCREEEH SCREEEH

Safety Margin * Maximum Retard Limit : 12°

T

» When knocking is detected : Initially retard 3°
5 . and increase step by step with 0.75°

v
v
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Wheel Speed Sensor
n »;,.G" ‘

The main role of wheel speed sensor is detecting the rough load
condition which allows misfire monitoring inhibition (EOBD:Euro3/Euro4).
When the vehicle is running on rough load condition, the CKP angular
speed is affected from this road condition. It can signal to ECM as a
misfiring. In this case wheel speed sensor detects this kind of rough

load condition and order ECM not to consider this situation as a
misfiring.

M/T Input Variable ECU PIN NO.
With ABS ABS Signal K 64
With EOBD _ K 79, K 58
Without ABS Wheel Speed Sensor (K 64 open)
With ABS K 64
Without EOBD Vehicle Speed Sensor
Without ABS K 64
AT Input Variable PCM PIN NO.
With ABS ABS Signal K 20
With EOBD -
Without ABS Wheel Speed Sensor A 60, A 45
With ABS K 20
Without EOBD From TCM
Without ABS K 20



http://www.cargeek.ir/

www.cargeek.ir

&b PA - ENGINE N

HYUNDAI

Vehicle Speed Sensor

- Vehicle speed sensor is applied on MT only.

- In the case of AT, the vehicle speed sensor is eliminated.
Instead, ECM receives a corresponding vehicle speed from others.

Hall IC Type (refer to the table below)
T/M Type Vehicle speed from ECU PIN NO.
With ABS ABS unit K64
With EOBD
Without ABS Wheel Speed Sensor K79, K58
MT (K 64 open)
_ With ABS _
Without EOBD - Vehicle Speed Sensor K64
Without ABS
_ With ABS ABS unit K20
With EOBD :
AT Without ABS Wheel Speed Sensor K60, K45
_ With ABS
Without EOBD - From TCM K20(from A49)
Without ABS
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ISA (Idle Speed Actuator)

1. The ISA controls the proper intake air mass in every engine

operating conditions.

2. The ECU controls the ISA (double coil of open/close) with

frequency of 250Hz.

3. The ISA duty is determined by basic map and compensation
of ATS, WTS, altitude and A/CON compressed load etc.

Coil assembly

NTT 17T

Stopper

Magnet

Drive unit
Housing
Ring
AXis
// X7
TR
2/ Jr:::"m/
| ///‘
.&j}

Maintaining
screw

Cushion
ring Ball
bearing
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PCSV

MANIFOLD PRESSURE & IDLE SPEED
AIR TEMPERATURE SENSOR ~ CONTROL ACTUATOR

]

SURGE TANK /

AIR CLEANER
PURGE CONTROL é

SOLENOID VALVE

For Evaporative gas monitoring. ECU

PCSV is installed between the canister and the intake manifold, it
delivers or shuts the vapor gas to intake manifold, which is stored in
the canister. The ECM controls the purge control solenoid valve.

1.2 FLIGHT RECORD

7588 | ENGINE SPEED rpn | &
6375

i m L
S ENEEEEREE . . O S G T e e
99.6 | XEVAP.PURGE VALVE % - FUEL TANK /

CANISTER

e N

LIST|[[T-21 [1.3 31 FIX | |HONE

¥
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U engine

Feature

Engine U-11VGT
Di
isplacement 1120
(cc)
Max. Power
75/ 4000
(PS / RPM)
Max. Torque 15.5 / 2000
(kgf-m / RPM)
* VGT Turbo Charger
* Timing Chain

* Electrical EGR & EGR cooler
* Lambda Sensor

* Throttle flap

« Serpentine belt

 Bed Plate

* In-line 3 cylinders
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System Overview

E.G.R cooler
Electrical E.G.R
A sensor

VGT

DOC (Diesel
Oxidation Catalyst)

4 valve DOHC Timing chain

Throttle flap

CRDi system
v'EURO-4: 1600bar

Serpentine belt
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Timing System € DOHC 4 Valve

Timing Chain

€ VALVE operating type:
- END PIVOT ROLLER SWING ARM

et

¢ CAM operating type : 2 Chains

€ Hollow camshaft

Balance shaft €4 Balance shaft is operated by gear

-> for reducing vibration
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Balance Shaft

“K‘

Timing Mark

Balance Shaft
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Intake / Exhaust manifold @ Electrical EGR Valve

& VGT - Valve type : linear solenoid type
- Control voltage : 13.5V (Duty control)

- Coil resistance : 7.3 ~ 8.3 Q (at 20°C)
€ EGR COOLER
Vane - Coolant cooling type
- Reduced intake air temperature

and increased intake air
To cylinder

Exhaust — Reduced NOx and PM

From cylinder € WCC (Warm-up Catalytic Converter)
€ Lambda sensor

£ ‘v y
:é@
;

High Speed Low Speed o g
E / EGR Valve EGR cooler
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Fuel system — location / component

4 Component
Injector - High Pressure Pump
- Common Raill
- Injector

Cylinder
Head

C/ Rail

High
gLens];ure Cylinder
Block

€ Max. Pressure : 1600 bar
€ Duel pressure control (2 Governor control) : FPV + RPV
* FRV : Fuel Pressure regulator Valve , RPV : Rail Pressure regulator Valve
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Fuel system — High Pressure Pump / Common Rail
€ High Pressure Pump ¢ Common Rail
- Type : CP1H - Allowed pressure : 1,600 bar
- Max. Pressure : 1600 bar :
- Rail Pressure Sensor
- Max. Measurement : 1,800 bar
- Applied RPV
- Throttle
: Reduced fluctuation of fuel pressure
FPV to injector
(Fuel
Pressure
regulator Throttle
Valve)
High
Pressure
Plunger
RPV Rail Pressure Sensor

(Rail Pressure
regulator Valve)
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Fuel system — Injector

€ Injector
- compensates fuel amount

: Applied IQA (Injector Quantity Adjustment) code for compensating fuel amount of each injectors
- Type : CRI2.2

- Max. Pressure : 1600 bar Controlled
by ECM

Ampere for solenoid control A '

=]
©
=
[¥3]
i —

Lift of armature B |

H/pressure
[0.20C ms

IQA-Code <A
, Fuel pressure of injector inside =~ © fuel

Injection pattern
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Current Data
1.2 CURRENT DaTnA A1-954 1.2 CURRENT DATA #8154 1.2 CURRENT DATA A1%54
i A A
IGHITION SW-IG = 0N n IGHNITION SW-1IG 2 ON u IGHNITION SW-1IG 2 ON u
BATTERY UWOLTAGE 14.1 U BATTERY UVOLTAGE i4.1 v BATTERY UVOLTAGE i4.2 U
FUEL QUANTITY 4.Y nm3 FUEL QUANTITY 9.5 mn3 FUEL QUANTITY 6.7 mn3
FUEL PRESSURE HEASURED 27 HPa FUEL PRESSURE HEASURED 45 MPa FUEL PRESSURE HEASURED 68 MPa
FUEL PRESSURE SETPOINT 27 HPa FUEL PRESSURE SETPOINT 45 MPa FUEL PRESSURE SETPOINT 68 MPa
RAIL PRESS. REGULATOR 23.5 % RAIL PRESS. REGULATOR 29.5 % RAIL PRESS. REGULATOR 5.1 %
INJ. PUHP REGULATOR 38.4 % INJ. PUHP REGULATOR 38.8 % INJ. PUHP REGULATOR 3Ir.3
FUEL TEHPERATURE 43. 14" C FUEL TEHPERATURE 43.53°C FUEL TEHPERATURE 43.92°C
¥ ¥ ¥

[F1% | [SCEN| |FULL| |PART | |GRPH| [HELP | |FI% | [SCBN| |[FULL| [PART | |GRPH| [HELP|

Idle condition 1500 rpm

Conditions

-No Electrical Load

-Neutral (Manual Transaxle)
-No DTC

|FI% | [SCBN| |[FULL| [PART | |GRPH| [HELP|

3000 rpm
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Current Data

1.2 CURRENT DATA A9./54 1.2 CURRENT DATA @954 1.2 CURRENT DATA A9%54
i i A
FUEL TEMP.SENSORCU) 2647 nU FUEL TEMP.SENSORCU) 2568 nU FUEL TEMP.SENSORCU) 2589 mU
AIR MASS FLOW 23.5 Kgsh | H AIR MASS FLOW 31.4 Kgsh |® AIR MASS FLOW 133. 3Kgsh | H
AIR MASS PER CYLINDER  346.9mg-st AIR MASS PER CYLINDER 218.4ng-st AIR MASS PER CYLINDER  488.2mg/st
AIR TEMPERRATURE SNSR  43.3 °C AIR TEMPERRATURE SNSR  47.3 °C AIR TEMPERRATURE SNSR 52.8 °C
AIR TEHPE.UOLTAGE 2254 nU AIR TEHPE.UOLTAGE 2117 mU AIR TEMPE.UOLTAGE 1921 mU
EGR ACTUATOR 4.8 % EGR ACTUATOR 43.4 % EGR ACTUATOR 34.7 %
ATMOSPHERIC PRESS.SNSR 1881 hPa ATMOSPHERIC PRESS.SNSR 1881 hPa ATMOSPHERIC PRESS.SNSR 1881 hPa
WATER TEMP. SENSOR 67.6 °C WATER TEMP. SENSOR 73.9 °C WATER TEMP. SENSOR 82.5 °C
¥ ¥ Y
[F1% | [SCEN| |FULL| |PART | |GRPH| [HELP | [F1% | [SCEN| |FULL| |PART | |GRPH| [HELP | |FI% | [SCBN| |[FULL| [PART | |GRPH| [HELP|
Idle condition 1500 rpm 3000 rpm
Conditions

-No Electrical Load
-Neutral (Manual Transaxle)
-No DTC
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Current Data

1.2 CURRENT DATA 1754 1.2 CURRENT DATA 1754 1.2 CURRENT DATA 17754
i i i
CLUTCH SWITCH ON CLUTCH SWITCH ON CLUTCH SWITCH ON
NEUTRAL OR 1ST GEAR ON NEUTRAL OR 1ST GEAR ON NEUTRAL OR 1ST GEAR ON
REDUNDANT BRAKE SWITCH OFF m REDUNDANT BRAKE SWITCH OFF m REDUNDANT BRAKE SWITCH OFF n
BRAKE SWITCH OFF BRAKE SWITCH OFF BRAKE SWITCH OFF
ACCEL PEDAL POS. SNSR 8.8 X% ACCEL PEDAL POS. SNSR 12.8 % ACCEL PEDAL POS. SNSR  13.5 %
ACCEL PEDAL UOLT-1 764 U ACCEL PEDAL UOLT-1 1215 mU ACCEL PEDAL UOLT-1 1235 mU
ACCEL PEDAL UOLT-2 352 U ACCEL PEDAL UOLT-2 588 mnU ACCEL PEDAL UOLT-2 687 mU
STATUS OF SIG APP/BRK  GOOD STATUS OF SIG APP/BRK  GOOD STATUS OF SIG APP/BRK  GOOD
¥ ¥ ¥
[F1% | [SCEN| |FULL| |PART | |GRPH| [HELP | [F1% | [SCEN| |FULL| |PART | |GRPH| [HELP | [F1% | [SCEN| |FULL| |PART | |GRPH| [HELP |
Idle condition 1500 rpm 3000 rpm
Conditions

-No Electrical Load
-Neutral (Manual Transaxle)
-No DTC
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Current Data
1.2 CURRENT DaTnA 2994 1.2 CURRENT DaTnA 29%54 1.2 CURRENT DATA Z9% 04
F F A
A-C ON SIGHAL SWITCH OFF A-C ON SIGHAL SWITCH OFF AsC O SIGMAL SWITCH OFF
A-C COMPRESS0OR RELAY OFF A-C COMPRESS0OR RELAY OFF A-C COMPRESS0OR RELAY OFF
A-C PRESSURE SENSOR 1372 nml A-C PRESSURE SENSOR 1392 nml A-C PRESSURE SENSOR 1411 mU
BLOWER SWITCH OFF - BLOWER SWITCH OFF - BLOWER SUWITCH OFF -
FaAN-LOUW SPEED OFF FaAN-LOUW SPEED OFF FAN-LOW SPEED OFF
FAN-HIGH SPEED OFF FAN-HIGH SPEED OFF FAN-HIGH SPEED OFF
GLOW RELAY OFF GLOW RELAY OFF GLOW RELAY OFF
GLOW CONTROL LAHP OFF GLOW CONTROL LAHP OFF GLOW CONTROL LAHP OFF
¥ ¥ ¥

[F1% | [SCEN| |FULL| |PART | |GRPH| [HELP |

Idle condition

Conditions

-No Electrical Load

-Neutral (Manual Transaxle)
-No DTC

[F1% | [SCEN| |FULL| |PART | |GRPH| [HELP |

1500 rpm

|FI% | [SCBN| |[FULL| [PART | |GRPH| [HELP|

3000 rpm
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Current Data
1.2 CURRENT DaTnA 33754 1.2 CURRENT DaTnA 33%54 1.2 CURRENT DATA 33%54
F F A
AUXKILIARY HEATER OFF AUXKILIARY HEATER OFF AUXILIARY HEATER OFF
BOOST PRESSURE SENSOR 974 hPa BOOST PRESSURE SENSOR 988 hPa BOOST PRESSURE SENS0OR 1843 hPa
BOOST PRESS.VOLTAGE 1549 nl BOOST PRESS.VOLTAGE 1549 nl BOOST PRESS.UVOLTAGE 1647 mU
UGT ACTUATOR 71.8 % UGT ACTUATOR 58.8 % UGT ACTUATOR 54.1 %
UASUIRL ACTU. (USDAS ) a s UASUIRL ACTU. (USDAS ) a s U/SWIRL ACTU. (U-/DAS 2 a o
INLET THROTTLE ACTU. 94.5 % " INLET THROTTLE ACTU. 94.9 % " INLET THROTTLE ACTU. 94.9 % "
CHECK ENGINE LAHP OFF CHECK ENGINE LAHP OFF CHECK ENGIME LAHP OFF
025 SUBTRAC. VOLTAGE A ml 025 SUBTRAC. VOLTAGE gad U 025 SUBTRAC. VOLTAGE 858 my
¥ ¥ ¥

[F1% | [SCEN| |FULL| |PART | |GRPH| [HELP |

Idle condition

Conditions

-No Electrical Load

-Neutral (Manual Transaxle)
-No DTC

[F1% | [SCEN| |FULL| |PART | |GRPH| [HELP |

1500 rpm

|FI% | [SCBN| |[FULL| [PART | |GRPH| [HELP|

3000 rpm
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Current Data
1.2 CURRENT DaTnA 4154 1.2 CURRENT DaTnA 41%54 1.2 CURRENT DaTnA 41%54
F F F
LAMDAL 025 ) 4 LAMDAL 025 ) 2 LAMDAL 025 ) 3
025 TEMPERATURE 574.7°C 025 TEMPERATURE 772" C 025 TEMPERATURE 772" C
025 HEATER DUTY 1.6 = 025 HEATER DUTY 38.4 % 025 HEATER DUTY 47.1 %
025 STATE OF ADAPTION ON 025 STATE OF ADAPTION ON 025 STATE OF ADAPTION ON
UEHICLE SPEED SENMSO0OR A KEm~h UEHICLE SPEED SENMSO0OR A KEm~h UEHICLE SPEED SENMSO0OR A KEm~h
ACTUAL VEHICLE ACCELE. BA.1 n/sZ2 ACTUAL VEHICLE ACCELE. BA.1 n/sZ2 ACTUAL VEHICLE ACCELE. BA.1 n/sZ2
GEAR POSITION A u GEAR POSITION A u GEAR POSITION A u
ENGIHE SPEED 888 rpn ENGIHE SPEED 1468 rpmn ENGIHE SPEED 3857 rpm
¥ ¥ ¥

[F1% | [SCEN| |FULL| |PART | |GRPH| [HELP |

Idle condition

Conditions

-No Electrical Load

-Neutral (Manual Transaxle)
-No DTC

[F1% | [SCEN| |FULL| |PART | |GRPH| [HELP |

1500 rpm

[F1% | [SCEN| |FULL| |PART | |GRPH| [HELP |

3000 rpm
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Current Data
1.2 CURRENT DaTnA 4754 1.2 CURRENT DaTnA 47594 1.2 CURRENT DATA 47%04
F F A
GEAR POSITION A GEAR POSITION A GEAR POSITION A
ENGIHE SPEED 881 rpnm ENGIHE SPEED 1585 rpn ENGINE SPEED 3858 rpmn
CALCULATED LOAD VALUE 18.8 = CALCULATED LOAD VALUE 39.2 % CALCULATED LOAD VALUE 27.5 %
CURRENT INMNER TORQUE i8.6 = CURRENT INMNER TORQUE 12.9 = CURRENT INMER TORQUE 14.5 =
DESIRED INNER TORQUE i8.6 = DESIRED INNER TORQUE 12.9 = DESIRED INMER TORQUE 14.5 =
STATE OF IHHO PRESEMCE ON STATE OF IHHO PRESEMCE ON STATE OF IMHO PRESENCE ON
IHMOBILIZER LAHP OFF IHMOBILIZER LAHP OFF IHHOBILIZER LAHFP OFF
AT~HT INFORHATION HT n AT~HT INFORHATION HT n AT~MT INFORHATION MT u
¥ ¥ ¥

[F1% | [SCEN| |FULL| |PART | |GRPH| [HELP |

Idle condition

Conditions

-No Electrical Load

-Neutral (Manual Transaxle)
-No DTC

[F1% | [SCEN| |FULL| |PART | |GRPH| [HELP |

1500 rpm

|FI% | [SCBN| |[FULL| [PART | |GRPH| [HELP|

3000 rpm
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Injector specific data (IQA)

1. HYUNDAI VEHICLE DIAGNOSIS ¥

MODEL : Pa
SYSTEM @ ENGINECDIESEL)

Al1. DIAGHNOSTIC TROUBLE CODES

A2. CURRENT DATA

A3. FLIGHT RECORD

A4. ACTUATION TEST

A3. SINU-5CAN

A6. IDENTIFICATION CHECK
A7. ENGINE TEST FUNCTION
A8. INJECTOR SPECIFIC DATA

1. HYUNDAI VEHICLE DIAGNOSIS ¥

MODEL : PA
SYSTEH : ENGINECDIESEL)

A1. DIAGNOSTIC TROUBLE CODES
BZ. CUBRRENT DATA

A3. FLIGHT RECORD

A4. ACTUATION TEST

A5. SIMU-S5CAN

A6. IDENTIFICATION CHECK

A7Y. ENGINE TEST FUNCTION

Ag8. INJECTOR SPECIFIC DATA

1.8. INJECTOR SPECIFIC DATnaA

INJECTOR 1

INJECTOR 2

INJECTOR 3

INJECTOR 4

1.8. INJECTOR SPECIFIC DATA

- SELECT THE CYLINDER BY SHIFT+aARROW
KEY AND INPUT THE DATaA BY FI~F6
KEY AND PRESS [ENTER]1 KEY.

|aBcp | [EFGH| [1JKL| [mNoP]| [qR-U] [uu-Z ]

INJECTOR 1 E?HICID

INJECTOR 2 8PANCIF

INJECTOR 3 TYAT4NE

INJECTOR 4 AAAAAAA

- BREAD IWa CODE OR INPUT THE DATA BY
FI~F& KEY AND PRESS [ENTER] KEY.

|ABCD | |[EFGH| [IJKL| [nNOP | [QR-U| [VW-Z|
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Engine Test Function

1. HYUNDAI VEHICLE DIAGNOZIS ¥

1.7. COMPRESSION TEST

¥

MODEL : Pa
SYSTEM @ ENGINECDIESEL)

A1. DIAGNOSTIC TROUBLE CODES
A2. CURRENT DATA

A3. FLIGHT RECORD

A4. ACTUATION TEST

A5. SIMU-3CAN

B6. IDENTIFICATION CHECK

AY. ENGINE TEST FUNCTION

A8. INJECTOR SPECIFIC DaAThA

Syztem Information

ECU H-W:39181-2A818
ROHM ID :BAPA4MZEIP1S

THIS FUNCTION IS AVAILABE.

If you ready, Press[ENTERI].

Engine Test Function is consist of 3 tests, which are tested by Hi-scan.

Those are test for mechanical condition of engine, mechanical condition of injectors and

electrical compensated by ECM
- Compression test
- Idle speed comparison

- Injection quantity comparison
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Engine Test Function — compression test
1.7. COMPRESSION TEST ¥.1 COMPRESSION TEST 7.1 COMPRESSION TEST

Thiz test i= used for detecting CYLINDER ENGINE EPEEIDM RPH )
cylinder specific engine speed 1 #tz #t2 ft4
A2. IDLE SPEED COMPARISON without injection. 241 245 243 a
B3. INJECT. QUANTITY COMPARIZON ¥Test condition Z4A 243 243 a
=5hift level :Por N 248 243 243 a
=Engine : Stop(IGN. ON) 248 243 242 a
=Electrical Load : OFF 238 243 242 a
238 243 242 a
If you ready, now cranking, and stop 238 243 243 A

cranking when stop message appear on
the =zcreen. Pressz[ENTER].

ANALYZE THE TEST RESULT.

7.1 COMPRESEION TEST

[AnaL]

CYLINDER ENGINE SPEEDM RPH)

CYLINDER ENGINE SPEED(RPHM)

SPEEDCEPHM ) 288 258 388 358 AVG.

¥.1 COMPRESEION TEST

®*The higher cylinder engine speed:

f1 gz #3 fa 24@ =>*The low compreszion pressure.
241 245 243 a 244 ®*It can help to identify the
248 245 243 a 243 mechanical defects.
Z48 Z43 Z43 a A
248 243 242 a
Z38 Z43 242 a
238 243 242 a
Z38 Z43 Z43 a
ANALYZE THE TEST RESULT.
[ << || >> |||ave | HELFP [PREV | | HELP | | PREY |
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Engine Test Function — Idle speed comparison

1.7. COMPRESSION TEST ¥.2 IDLE SPEED COHMPARISON ¥.2 IDLE SPEED COMPARISON

Thiz test i= used for detecting CYLINDER ENGINE ESFEEDC RFH)
B81. COMPRESSION TEST cylinder specific engine speed with i ftz = H4
BZ. IDLE SPEED COMPARIZON injector energizing. 888 891 898 a
A2. INJECT. QUANTITY COMPARISON (Cylinder balancing function is 884 889 888 a
deactivated. ) 886 g8g 898 8
*Test condition 888 889 89a a
=Conpression test | Mormal 889 888 888 A
=3hift level ForHN g88 g88 g88 8
=Engine Idle a87v g8g a87v 8

=Electrical Load OFF ANALYZE THE TEST RESULT.

IF you readuy, Presz[ENTER]. |ﬁHﬁL|

V.2 IDLE EPEED COMPARISON

CYLINDEE ENGINE SPEEDCRPH)

7.2 IDLE EPEED COMPARISON

CYLINDEE ENGINE SFPEED{ EFH) SFEED( EFH Y608 ¥o8 858 958 AVG. *The lower engine speed:
i | iz i3 Ha 1 cyL. 888 =»>The injector injects less quantity
888 891 898 a ftz cyL. 898 than other injectors.
884 889 888 a 2 cyL. 889 *The higher engine speed:
886 888 894 A 4 cyYL. A =»*The injector injects more quantity
888 889 894 A than other injectors.
889 888 888 5]
888 888 888 5]
887 888 887 5]
ANALYZE THE TEST RESULT.
[ << || > ||||'-‘|UG | HELP [PREV | | HELP | | PREV |
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Engine Test Function — Injection quantity comparison

1.7. COMPRESSION TEST 7.3 INJECT. QUANTITY COMPARISON 7.3 INJECT. QUANTITY COMPARISON
This test iz used for detecting ENG. SPEEDCRPHM)|INJECTION QUANITY(HM3)

BA1. COMPRESSION TEST cylinder specific guantity with #1 #2z #3 H#4 | #1 gz g3 g4
82. IDLE SPEED COMPARISON individual energizing of injector. g79/ 908/ 88| A|A.1 |-A.1 |-8.8 |-BA.8
B3. INJECT. QUANTITY COMPARISON {Cylinder balancing function is 868m@) 86808 881 @A|A.1 |-A.1 |-8.8 | -8.8
activated.) ge@ 879/ 881 A|A.1 |-A.1 |-8.8 |-BA.8

*Test condition 879 888/ 888 @A|A.1 |-A.1 |-8.8 | -8.8

=Conpresszion test ! MNormal 879 888 879 alAa.1 -A.1 |-A.8 | -A.A

-Shift level : PorN 879/ 879/ 888] @A|A.1 |-A.1|-8.8 |-8.8

-Engine 1 Idle ge@) 988 881 A@|A.1 |-A.1 |-8.8 | -BA.8

-Electrical Load : OFF
IF you ready, Press[ENTER].

ANALYZE THE TEST RESULT.

[anaL]|

7.3 INJECT. QUANTITY COMPARISON CYLINDER ENGINE SPEED( RPM)
ENG. SPEEDCRPM)|INJECTION QUANITYCHMM3) SPEED(RPM)6SB 758 858 958  AUG.
B1 #Hz H3 H4 | M1 194 1] Ha #1 cyL. 878
870/ 880/ 886| @|8.1 |-8.1 |-08.8 | -8.8 fiz cyL. 878
ge@) 9808/ 881 A|A.1 |-A.1 |-8.8 | -A.8 #3 cYL. 879
868M@) 879/ 881 A|A.1 |-A.1 |-8.8 | -8.8 4 cyL. a
g79/ 988/ 888| A|A.1 |-A.1 |-8.8 |-BA.8 QUANT.(MM3)-4 -2 @A Z AvG.
879 8808 879 @A|A.1 |-A.1 |-8.8 | -8.8 1 cyL. A.a8
g79/ 879/ 888 A|A.1 |-A.1 |-8.8 |-BA.8 #iz cYL. -@. A5
868@) 86808 881 A|A.1 |-A.1 |-8.8 | -8.8 3 cyL. -@.083
AMALYZE THE TEST RESULT. 4 cyL. -A. 6A

7.3 INJECT. QUANTITY COMPARISON

*The positive correction wvalue:
=>*The fuel injection of the cylinder
i less than that of other cylinder.
*The negative correction value:
=»*The fuel injection of the cylinder
iz more than that of other cylinder.
*Extreme correction value identifies a
probhlematic injector.
After replacing a injector with newone

, retest & confirm the engine condition

[ << ][ » ||[ava | |HELP | [PREV| || HELP |

| PREV |
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