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GENERAL
1. MAJOR COMPONENTS IN ENGINE AND ENGINE   
    COMPARTMENT
The electronically controlled advanced D20DT engine that has high pressure fuel system has 
been introduced to this vehicle. It satisfies the strict emission regulation and provides improved 
output and maximum torque.

D20DT (EURO)

D20DT
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1) Engine Assembly Structure

Front View

Top View

Touch idler 
equipped (for A/T)
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Right Side View

Left Side View
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2. SPECIFICATIONS AND PERFORMANCE CURVE
1) Specifications
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2) Engine Performance Curve

(1) Output and Torque

General EU4

(2) Oil Temperature/Pressure and Boost Pressure

General EU4
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3. TIGHTENING TORQUE
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1) Engine Head Bolt Tightening Torque
Head bolt wrench and tightening torque according to the cylinder head bolt changes of the DI 
engine (D20DT)

Cylinder head bolt wrench

Tightening Torque
A. Removal order

Remove the bolts in the order as 
shown in the figure.

:

Installation order (Based on the number 
in the picture)

B.

10 → 9 → 8 → 7 → 6 → 5 → 4 → 3 
→ 2 → 1 → 14 → 13 → 12 → 11 
(Reverse order of removal)

:

W9912 003 0B

I.D. of head bolt head: 14.5 mm
O.D. of head bolt wrench: 13.3 mm
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4. MAJOR CHANGES IN D20DT (EU-IV) ENGINE 
    (COMPARED TO D20DT)
1) Engine Assembly

D20DT (EURO 4) Engine D20DT Engine

Front Side View

Top Side View

Right Side View

Left Side View

Touch idler 
equipped (for A/T)
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2) Major Changes and Summary

D20DT (EURO 4) Engine D20DT Engine Remarks

* Injector label
D20DT: Green (Cap)
(16 digits: C2I value)
D20DT (EURO 4): 
Red (Cap)
(20 digits: C3I value)

-

-

* Diameter increased
D20DT:
ID (2.4 mm), OD (6.0 mm)
D27DT (EURO 4):
ID (3 mm), OD (6.35 mm)

-

-

Diameter expanded due to
 the increased capacity.

:

* D20DT (EURO4): Added
damping orifice.

(Orifice is added to fuel inlet/ 
outlet ports in order to 
dampen the pulsation in fuel 
flow caused by multi-
injections.)

* E-EGR valve:

ECU controls the EGR valve 
directly without any media. It 
provide more precise EGR 
control by transmitting the 
electric signal of EGR valve 
operating position.

Injector

Fuel pipe

Fuel high pressure pipe

Common rail

EGR valve

Damping
orifice

YellowGreen

C3I Label C2I Label

Electric controlled E-EGR valve
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D20DT (EURO 4) Engine D20DT Engine Remarks

* Version up
D27DT: HFM5-CI
(Analog signal)
D27DTP: HFM6-ID
(Digital signal added)

-

-

* D20DT (EURO4) engine uses
electric ally controlled E-
EGR valve. Thus, the 
vacuum modulator for 
controlling EGR valve has 
been deleted.

* Throttle body is for future
regulation requiring emission
reductions. Currently, it is used 
to prevent the engine from 
turning off with fluttering
noise at the moment the air to 
intake manifold is blocked by 
closed flap when the engine is 
switched off.

To enhance EGR function,
coolant EGR cooler is 
adopted to reduce the 
temperature of exhaust gas 
into the intake manifold.

*

* Reason of changes
To satisfy the emission 
regulation, E-EGR valve
and EGR cooler are 
adopted. And the layout 
also has a great difference 
from D27DT.

-

HFM 6.0 HFM 5.0

Throttle body

EGR cooler EGR center pipe

EGR system layoutE-EGR system layout

Vacuum modulator

VGT turbo charger control

Vacuum modulator for 
controlling turbo charger 
actuator

EGR valve for vacuum
modulator

N/A

EGR Gas

Coolant EGR Gas

E-EGR valve

EGR cooler

Throttle
body

EGR center pipe EGR valve
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D20DT (EURO 4) Engine D20DT Engine Remarks

Increase of Oil separator
capacity (approx. 10%)

*

- D20DT (EURO 4): 160 /min
- D20DT: 120 /min

The appearance of intake 
manifold is changed to the 
round type due to the 
throttle body. Also, the 
mounting location of booster 
pressure sensor is changed.

*

For D20DT (EURO4) engine:*
Additional connecting port 
for EGR cooler hose

For D20DT (EURO4)*
engine: Additional port for
coolant of EGR cooler

Coolant outlet port

Water pump

Intake manifold

PCV oil separator

PCV
valve

Cylinder
head cover
(oil + gas)

Oil (To oil gage pipe)

Oil 
separator

Blow-by gas
(To air duct
hose)

PCV
valve

Oil
separator

Oil (To oil gage pipe)

Cylinder
head cover
(oil + gas)

Blow-by gas
(To air duct
hose)
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GENERAL

There are some changes in the parts related to the fuel system due to the newly adopted 
D20DT (EURO 4) engine.
The major changes are as follows. Refer to the next pages for further details.

1) Injector
Two nozzle holes are added (currently 7) 
to the tip of the injector to increase the 
amount of fuel injection and to improve 
injection efficiency according to the 
increased engine power.
The existing C2I coding (16 digits) is 
changed to C3I coding (20 digits) to monitor 
fuel injection and follow the target value.
For the D20DT engine, the injector MDP 
(minimum current for the solenoid in the 
injector to lift the nozzle) is leaned only 
when the engine is running. 
However, for the D20DT (EURO 4) engine, 
it is learned when the vehicle is in motion 
and the engine is at idle speed.

-

-

-

2) Common Rail
The orifice is added to the connection to 
the fuel pipe of the HP pump to prevent 
the fuel pulsation by the fuel supply and 
fuel cut according to the increase of 
injected fuel volume. (It is also installed 
on the connection of the high pressure 
fuel supply line of the HP pump.)

-

1. MAJOR CHANGES IN FUEL SYSTEM OF ENGINE
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3) Fuel Rail - Chrome Color
The I.D and O.D of the fuel rail between 
HP pump and common rail are increased 
according to the increased amount of fuel 
injection.
Also, the engine ECU, HFM sensor and 
EGR system are changed to control the 
fuel injection volume and engine more 
precisely.

-Fuel pipe (Common rail → Injector)

Fuel high pressure pipe (HP pump → 

Common rail)
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Fuel Supply Rail (Increase in I.D)

Common Rail (Orifice for Preventing 
Fuel Pulsation Added)

OVERVIEW AND OPERATION PROCESS
1. COMPONENTS OF FUEL SYSTEM

Injector (7-way Injection and C3I Coding)

C3I

Fuel nozzle
holes (7)

Orifice

Orifice for HP pump fuel outlet

Fuel pipe Common rail

High pressure
fuel pipe

Fuel rail
pressure
sensor
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HP Pump

Fuel filter Priming Pump

Fuel filterPriming
pump

Connector
Fuel from
HP pump

Fuel filter

HP pump

Fuel tank

Fuel
tank

Fuel return port

Low pressure
fuel supply port

Venturi

Fuel return
port

Fuel temperature
sensor

IMV
connector

High pressure
fuel supply port

(orifice included)

IMV valve
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2. FUEL FLOW OF D20DT (EU-IV) ENGINE
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1. OVERVIEW
The intake system for the D20DT (EURO 4) engine is equipped with the throttle body that has a 
flap to block the air coming to the engine when the engine is switched off. Therefore, the 
structure of the intake manifold has been changed. Also, the improved HFM sensor (from 
HFM5.0 to HFM6.0) has been installed to control the intake air precisely so that the NOx in the 
exhaust gas can be decreased.

OVERVIEW AND OPERATION PROCESS
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2. INTAKE SYSTEM LAYOUT

Uncompressed air

Compressed air

Ambient air

Air cleaner

VGT Turbo Chargera

HFM Sensor (ver. 6.0)

Air
coeaner

Turbo
charger

Temperature
sensor

Pretension
graph
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Intake Manifold

Intercooler

Turbo charger
Intake manifold
(Throttle body)

Coolant
port

Compress
ed air

EGR gas

To corresponding
cylinders

Booster Pressure Sensor

GroundSupply power

Output
voltage

Throttle body

Normal: flap open Engine stopped:
flap closed

Intake duct

Intake duct
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OVERVIEW AND OPERATION PROCESS

1792-01ENGINE EXHAUST SYSTEM

1. COMPONENTS
The components of the exhaust system for the D20DT (EURO4) engine have been changed as 
follows:

E-EGR valve - Controlling the EGR valve electrically and sends the valve location signal to 
ECU (vacuum modulator control has been deleted)

▶

EGR cooler - Decreasing EGR gas (NOx) efficiently by cooling the EGR gas and let it flow 
to the intake pipe

▶

EGR coolerE-EGR valve

To EGR
cooler

Exhaust
manifold

E-EGR
valve

Coolant

Intake
manifold

Intake manifold

EGR gas
(From EGR

cooler)

Turbocharger
intercooler

(Intake 
compressed air)

Exhaust manifold

EGR pipe

EGR pipe

VGT
Turbocharger Throttle bod
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1. OVERVIEW FOR CDPF (EU-IV)

The CDPF (Catalyst & Diesel Particulate Filter) was installed to the Rexton II D27DTP engine 
previously. However, it is now installed to the all 2009 DI engine models, except the Actyon 
Sports. The DI engine type sinstalled to Rexton are D27DTP, D27DT and D20DT, and their 
CDPF, related sensor and operation logic are the same.This section describes the CDPF
system (based on Euro IV) which is installed to the Rexton II D27DTPengine (older model).

1) General Description

GENERAL INFORMATION

2) Compatibility of CDPF System by Vehicle Model
Rexton II: Same CDPF system for D27DTP and D27DT engines (including its components)
Kyron & Actyon: Same CDPF system for D27DT and D20DT engines (including its 
components)

The CDPF assemblies installed to the Euro IV D27DTP Rexton II and 2009 
Rexton II are different in their mounting layout, but their front/rear exhaust 
temperature sensors and differential pressure sensors are same.

-

3) System Met with EURO IV Regulations
The Ssangyong vehicles installed with the D27DT engine manufactured from July 2007 to 
December 2007 comply with the EURO IV regulations. Modified components from the old 
engine model are as follow:

- E-EGR valve
- EGR cooler
- Engine ECU (Ver. 3.2)
- HFM senso
- C3I injector
- Electronic throttle valve (body)
- Other engine mounting components

For details about the modified components and system related to the EURO IV regulations, 
refer to the 2008 Rodius engine service manual.
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2. CDPF (EU-IV) SYSTEM
The CDPF system is only installed to the D27DT engine, and the major changes comparing to 
the previous D27DT engine is as follows:

CDPF (Catalyst & Diesel Particulate Filter) and Sensors

Differential Pressure Sensor (ΔP sensor)

Under air cleaner in right side 
of engine compartment

Front exhaust gas 
temperature sensor

CDPF Exhaust Gas Temperature Sensor

The two temperature 
sensors in-side the CDPF 
are installed inexhaust 
manifold (front exhaustgas 
temperature sensor) and 
inDOC (rear exhaust gas 
tempera-ture sensor), and 
perform the fol-lowing 
functions.

Front Exhaust Gas Tempera-
ture Sensor:
Measures the exhaust gas tem-
perature of the exhaust manifold. 
As it is installed in front of the VGT 
turbocharger, it also monitors the 
exhaust gas tempera-ture coming 
to the turbocharger. If the 
temperature of the exhaust gas 
flowing to the turbocharger is 
higher than the specification, the 
engine lowers the exhaust gas 
temperature.

Rear Exhaust Gas 
Tempera-ture Sensor:
Measures the increased ex-
haust gas temperature after 
the oxidation process of 
DOC. If the temperature is 
below 600°C, the post 
injection amount is 
increased to increase the 
temperature.

As the soot is filtered in the CDPF, the pressure between the front side and the rear side of 
the filter is different from each other. If the amount of soot is over 28 g, the soot is burnt in 
the CDPF. The combustion is determined depending on the pressure difference, temperature 
of exhaust gas and EGR ratio. According to these, the soot filtered by post injection of 
injector is burnt at 600°C.
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CDPF system controls the amount of intake air by controlling 
the electronic throttle body. The electronic throttle body has 
the following main functions.

CDPF control - added a function that increases the exhaust 
gas temperature by closing the throttle valve flap to minimize 
the intake air amount by the fuel injection amount during the 
CDPF regeneration range with the low engine load range.

ON/OFF control - prevents the engine from turning off with 
vibration and noise by closing the throttle body flap to block 
the intake air when the engine is stopped.

Duty control - controls the valve inside the throttle body to 
burn more EGR gas in the EGR valve operating range.

VGT Turbocharger and Front Exhaust Gas Temperature Sensor

Turbocharger may become weaker if high tem-
perature exhaust gas passes through the tur-
bocharger for DPF regeneration process.
The front exhaust gas temperature sensor moni-
tors the temperature of the exhaust gas that flows
 into the turbocharger.
If the temperature of the exhaust gas that passes
 through the exhaust manifold is higher than the
 specification, the ECU decreases the fuel injection
 amount and increases the EGR gas intake amount
 to decrease the exhaust gas temperature.

Front exhaust gas 
temperature sensor
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OVERVIEW AND OPERATION PROCESS

1. OVERVIEW
As the solution for environmental regulations and PM
(Particla Material) of diesel engine, the low emission 
vehicle is getting popular. This vehicle is equipped with 
an extra filter to collect the soot and burn it again so that 
the amount of PM in the exhaust gas passed through the 
DOC (Diesel Oxydation Catalyst) is reduced. The CDPF
(Catalyst & Diesel Particulate Filter) is anintegrated filter 
including DOC (Diesel Oxydation Catalyst) and DPF 
(Diesel Particulate Filter).

Comparison of throttle body functions based on exhaust emission regulation▶

Regulated parts are carbon monoxide (CO), nitrogen oxide (NOx), particular matter (PM) and 
soot in the exhaust emission, and the particulars of the regulations are prescribed in the 
following table.
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2.CDPF (EU-IV) SYSTEM CONTROL
1) General Description
As the soot is filtered in the CDPF, it is burnt and removed, and the CDPF is returned to the 
initial state to collect the soot. Therefore, the burning procedures in the CDPF can be called as 
regeneration.
The CDPF assembly is integrated with DOC (at front side) and DPF (at rear side).
The DPF burns the soot with high-temperature exhaust gas (over 600°C). The rear 
exhaust gas temperature sensor monitors the temperature of DPF section. If this temperature is 
below the regeneration temperature, the ECU increases the post injection period to increase the 
fuel injection amount, and consequently to increase the exhaust gas temperature.

Front exhaust gas temperature sensor
(Measuring temperature of exhaust gas in 
exhaust manifold)

Rear exhaust gas temperature sensor
(Measuring temperature of exhaust gas 
escaping DOC)

Normally, when the vehicle is driven for 600 ~ 1,200 km, the enough amount of soot to be 
burnt is filtered and accumulated in the CDPF. The ECU increase the amount of post 
injection to increase the tempeature of exhaust gas up to 600°C so that the soot is 
burnt. The soot is burnt for 15 ~ 20 minutes.

-
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2) System Composition for Soot Combustion
When the engine is running in low load range, the temperature of exhaust gas is decreased as 
the amount of fuel supplied is decreased. To burn the soot filtered in the CDPF, the control 
system should be installed to check the operating range and increase the temperature of 
exhaust gas by controlling the amount of fuel supplied and intake air.
Two temperature sensors and one differential pressure sensor monitor the CDPF's operating 
range. According to these sensors' information, the throttle flap decreases the intake air 
entered to the throttle body. Also, the fuel injection pattern is added to increase the temperature 
of exhaust gas for soot combustion.
There are three fuel injection patterns (pilot injection, pre-injection and main injection). As the 
CDPF is installed, the post injection pattern is added.

3) Post Injection and Air Mass Control
When the differential pressure sensor detects the pressure difference between the front and the 
rear side of CDPF, the sensor sends signal indicating the soot is acumulated and the post 
injection is performed to raise the temperature of exhaust gas. The amount of fuel injected is 
determined according to the temperature of exhaust gas detected by the rear temperature 
sensor. If the temperature is below 600°C, the amount of fuel injected is increased to 
raise the temperature. If the temperature is over 600°C, the amount of fuel injected is 
decreased or not controlled.
When the engine is running in low load range, the amount of post injection and the amount of 
intake air are controlled. It is to raise the temperature by increasing the amount of fuel while 
decreasing the amount of intake air.



05-9

CDPF
undefined

1881-09

Throttle bodies by engine type
The throttle valve is controlled by electric signals sent from the engine ECU for optimal 
fuel injection volume, engine load and effective combustion of EGR gas according to the 
Euro 4 regulations. It has following functions by the engine type.

-
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3. SOOT FILTERING AND BURNING PROCEDURES
1) Operating Procedures of CDPF
The most efficient and practical technology for now is adopted to the diesel particulate filter 
(DPF).
This system collects the soot from the diesel engine to the filter and burns the soot so that over 
than 95% of soot can be removed from the exhaust gas. However, the durability and the cost of 
additional system remainas problems.

Firstly, the exhaust gas is passed through the DOC and its temperature is increased as it is 
oxidized. The ECU detects the temperature change with two temperature sensors. The CO, HC
and partial particulate material are removed from the exhaust gas (this procedures are the 
sames as the ones for the conventional DOC and no sensor is required).

After the exhaust gas is passed through the DOC and oxidized, most of the harmful material is 
removed from the exhaust gas. However, to meet the environmental regulations in the future, 
the soot is filtered and burnt again in DPF to decrease the particulate material further.

The filtered soot is burned whenever the vehicle is driven for 600 ~ 1200 km. The driving 
distance can be differed depending on the vehicle's driving conditions. The soot is burnt 
for 15 ~ 20 minutes.

-

Exhaust
gas

Rear exhaust gas temperature 
sensor(Measuring temperature of 
exhaust gas escaping DOC)
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Front temperature sensor
(Measuring the temperature of 

exhaust gas passedthrough 
exhaust manifold)

Rear temperature sensor
(Measuring the temperature of exhaust 

gas passed through DOC)

Differrential pressure sensor
(Front pressure port)

Differrential pressure sensor
(Rear pressure port)

The engine ECU detects 
the amount of particulate 
material colected by the 
information from 
temperature sensors and 
differential pressure 
snesor. When the soot is 
accumulated, the pressure 
difference be-tween the 
front and the rear side 
occurs. Then, the 
engineECU performs the 
post injec-tion to raise the 
exhaust gas temperature 
and burn the collected soot 
at approx. 600°C.

The exhaust gas enters 
intoCDPF assembly after 
passing through the 
exhaust manifold. (Normal 
temperature of ex-haust 
gas: approx. 250°C)

When the exhaust gas 
enters into the CDPF 
assembly, its CO, HC 
and particulate mate-rial 
are reduced as it is oxi-
dized in DOC. The 
remaining particulate 
material is filtered and 
collected in DPF and the 
temperature of exhaust 
gas is increased to 
approx. 450  ~500°C.
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2) Fuel Injection During CDPF Regeneration

3) Warning Lamp Related To CDPF
CDPF regeneration process (warning lamp NOT illuminated)▶

The CDPF system enters the regeneration mode when 
the driving distance becomes approx. 600 to 1,200 km 
(may differ by the driving condition and driving style). 
Then, the engine ECU performs the CDPF regeneration 
operation. However, the driver is not in-formed with this 
operation by any engine warning lamp or vehicle signal, 
so he/she may not detect this operation. The control 
logic at the post-injection dur-ing the regeneration 
process is to increase the fuel injection volume and 
control the intake air volume (by the throttle body) in 
order to increase the tem-perature of the exhaust gas. 
The driver may not feel any particular difference from 
the vehicle.
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Overload of CDPF (warning lamp blinking)▶

Excessive overload of CDPF (warning lamp illuminated)▶

If the CDPF cannot reach the regeneration tem-
perature due to low speed driving or other reason 
during the regeneration process, the soot is con-
tinuously accumulated in the CDPF. When this 
condition continues and the CDPF is overloaded with 
soot, the engine warning lamp blinks to in-form this 
situation to the driver.
In order to solve this problem, drive the vehicle at a 
speed of approx. 80 km/h for 15 to 20 minutes to 
perform the CDPF regeneration process.
If the engine warning lamp on the instrument clus-ter 
blinks, the CDPF is overloaded. In this case, perform 
the step 2.

1.

2.

3.

If the vehicle is driven at a speed of 5 to 10 km/h for 
an extended period of time, the soot accumu-lated in 
the CDPF cannot be burnt as the CDPF cannot reach 
the regeneration temperature. Then, an excessive 
amount of soot can be accumulated in the CDPF.
This case is much worse than the simple over-load of 
the CDPF. To inform this to the driver, the engine 
warning lamp comes on and the engine power is 
decreased to protect the system.
To solve this problem, blow soot between the en-gine 
and exhaust system several times and erase the 
related DTC. Then, check if the same DTC is 
regenerated again. If so, check the DTC related to the 
differential pressure sensor.

1.

2.

3.

Actually, the DTC for the CDPF is generated more often by the component related to the CDPF
system, such as the differential pressure sensor, than by excessive soot in the CDPF.
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4. COMPONENTS OF CDPF SYSTEM
1) Mounting Condition and Location

Differential Pressure Sensor

Engine compartment 
(RH)

Rear exhaust gas
temperature sensor

Throttle BodyFront Exhaust Gas 
Temperature Sensor

Front exhaust gas 
temperature 
sensor

Rear 
pressure port

CDPF 
assembly

Front pressure port
Differential 
pressure 
sensor



06-3

ENGINE LUBRICATION SYSTEM
undefined

0000-00

0000-00LUBRICATION SYSTEM
OVERVIEW AND OPERATION PROCESS
1. OVERVIEW OIL SEPARATORS
For the D20DT (EURO4) engine, the PCV oil separator's capacity has been increased by 10% 
compared to the conventional PCV oil separator for D20DT engine to separate the oil and the 
gas more efficiently.

PCV Oil Separator (High Capacity Type) PCV Oil Separator

The first separation will happen when blowby gas passes through baffle plates in cylinder head 
cover. Then oil and gas will be separated due to cyclone effect after entering the oil separator 
inlet port. Separated oil returns to oil pan via oil drain port and the gas will be burnt again after 
entering the combustion chamber through air duct hose via PCV valve that opens/closes due to 
pressure differences between the intake side and crankcase.

PCV valve

Oil separator

PCV valve

Oil separator

Blow-by gas
(To air duct hose)

Cylinder head
cover

(Oil + Gas)

Oil (To oil dipstick
gauge pipe)

Blow-by gas
(To air duct hose)

Cylinder
head cover
(Oil + Gas)

Oil (To oil dipstick
gauge pipe)

Oil separator

Blow-by gas
(Air duct hose)

Cylinder head cover (Oil + Gas)

Oil dipstick gauge

Oil (Oil dipstick gauge pipe)

Intake air duct



06-4

undefined

0000-00

ENGINE LUBRICATION SYSTEM

0 Performance of PCV Separator and Oil/Carbon Accumulation in Intake Manifold

It is not possible to separate the blowby gas (oil and unburned gas) completely from the 
crankcase.
This problem is related to the engine control and the PCV oil separator is designed to 
recirculate approx. 70% of blowby gas.

When servicing the intake system, you can find that oil and carbon is accumulated in the 
intake pipe.
It is normal for the vehicle that is normally used in city. Because of the engine control 
problem, the 100% of blowby gas cannot be recirculated and EGR and PCV oil separator's 
operating ranges are overlapped in normal driving mode. These are the cause of oil and 
carbon accumulated in the intake pipe.

When the EGR system is operated, the particulate material in the exhaust gas is drawn into 
the intake pipe and the oil not filtered in the PCV oil separator is also drawn into the intake 
pipe.

However, unless the particulate material or oil are accumulated excessively in the pipe, 
they do not affect the intake/exhaust valve or related components.

On the contrary, if they are removed using carbon cleaner or chemicals, the engine system 
may not function properly.

If too much oil or particulate material is accumulated, check the followings:

1. Engine oil level

2. EGR valve (exhaust gas leak and operating condition)

3. Turbocharger (oil/gas leak and operating condition)

4. PCV oil separator (installation condition and leak)

5. PCV oil separator (some functions)
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1. COMPARISON IN COOLING SYSTEM 
    FOR EACH ENGINE...............................

WATER PUMP

1. OVERVIEW............................................

3

4
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1. COMPARISON IN COOLING SYSTEM FOR EACH ENGINE
For the D20DT (EURO4) engine, the cooling system is equipped with E-EGR cooler and the 
water pump which its capacity is improved according to the additional coolant line in the cylinder 
block.

1) Cooling System for Engine
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1520-00WATER PUMP
1. OVERVIEW
The belt-driven centrifugal water pump consists of an impeller, a drive shaft, and a belt pulley. 
The impeller is supported by a completely sealed bearing. The water pump is serviced as an 
assembly and, therefore, cannot be disassembled.
The capacity of water pump has been increased due to the EGR cooler, increased engine 
power and additional coolant port in the cylinder block.

For D20DT (EURO4) engine For D20DT engine

Port to EGR cooler
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1) Structure of Water Pump for D20DT Engine
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1491-01ENGINE ELECTRIC DEVICES
OVERVIEW AND OPERATION PROCESS
1. OVERVIEW OF ENGINE ECU
The engine ECUs are various according to the engine model (D20DT engine, D20DT (EURO4)
engine). For the D20DT (EURO4) engine, one connector is added to the engine ECU (2 
connectors total) to control the additional sensor, actuator and exhaust gas control function.

For the D20DT (EURO4) engine, the connector pin is added and DTC is changed as the 
following components are added. the functions of engine ECU pin for D20DT (EURO4) engine 
and D20DT engine are not same. For more details, refer to the respective section.

E-EGR (Electric-Exhaust Gas Recirculation) Valve▶

It is electrically controlled by the ECU for precise control. Old version was controlled by the 
vacuum modulator.

Throttle Body▶

It is electrically controlled by ECU as E-EGR valve.

AQGS (Advanced Quick Glow System) Unit▶ 

The glow control relay (K-line communication with engine ECU) is deleted. The unit 
communicates via CAN communication with engine ECU. Also, the number of pins is 
increased as glow plug's performance has been improved (1000 C increase in approx. 2 
seconds).

D20DT (EURO4) Engine ECU - Ver. 3.2 D20DT Engine ECU - Ver. 3.1
Connector A Connector B

°
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ENGINE ELECTRICAL SYSTEM

2. D20DT (EU-IV) ENGINE'S ECU CIRCUIT
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1. CRUISE CONTROL SWITCH 

8510-23CRUISE CONTROL SYSTEM

The purpose of the cruise control system is to automatically maintain a vehicle speed set by the 
driver, without depressing the accelerator pedal. The cruise control switch is located under the 
right side of the steering wheel, and when this switch is operating "AUTO CRUISE" lamp comes 
on.
The minimum speed for setting the cruise control system is 36 km/h (22.37 mph). Pay constant 
attention to the distance between the vehicles and the traffic conditions when using the cruise 
control system.

The cruise control system is a supplementary system, which helps the driver to drive the 
vehicle at a desired speed without using the accelerator pedal under the traffic condition 
where the vehicle-to-vehicle distance meets the legal requirement.

OVERVIEW AND OPERATION PROCESS
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1) When To Use
Use the cruise control system only when (a) the traffic is not jammed, (b) driving on motorways 
or highways where there is no sudden change in the driving condition due to traffic lights, 
pedestrian, etc.

Use the cruise control system only when driving on motorways or highways. Do not use the 
cruise control system where the road conditions are as follows:
- When there is strong wind or cross wind.
- Heavy traffic.
- Slippery roads or steep decline.
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2. CIRCUIT DIAGRAM

1) Configuration
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3. HOW TO OPERATE CRUISE CONTROL SWITCH
1) How To Set Speed

To operate the cruise control system, accelerate the vehicle to the speed within the specified 
range below with depressing the accelerator pedal.
- Cruise control operating range: between 36 km/h (22.37 mph) and 150 km/h (93.207 mph)
When the desired speed is reached, which should be within the above range, push up the 
cruise control switch lever to ACCEL side (upwards arrow), or push down the switch lever to 
DECEL side (downwards arrow).
And then release the accelerator pedal slowly.
Now the vehicle is cruised by this system with the set speed. You don't need to use the 
accelerator pedal.
Refer to the following pages for details of operation.

1.

2.

3.

4.

Never use the cruise control system until you get used to it.
Improper use or not fully aware of this function could result in collision and/or personal 
injuries.
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2) Accelerating with the Cruise Control System

(1) While the cruise control system is running
To increase the set speed, push up the cruise control switch lever to ACCEL side and hold it 
until the desired speed is reached without depressing the accelerator pedal.
When the desired speed is set, release the switch lever.

1.

2.

(2) When the cruise control system is not running

Accelerate the vehicle to more than 36 km/h (22.37 mph) using the accelerator pedal.
Push up the cruise control switch lever to ACCEL side and hold it.
When the desired speed is reached, release the accelerator pedal and the switch lever.

1.

2.

To increase the speed with the cruise control system while the system is not running, follow the 
procedures below.

(3) Tap-up while the cruise control system is running

Push up the cruise control switch lever to ACCEL side for less than 0.5 second per one 
switching while the cruise control system is running; the speed increases each time by 1.3 
km/h (0.81 mph).
For example, if you want to increase the speed 13 km/h (81 mph) more than the previous set 
speed, tap up the switch lever to ACCEL side ten times without using the accelerator pedal.

1.

2.

To increase the vehicle speed in stages while the cruise control system is running, follow the 
procedures below.
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3) Decelerating with the Cruise Control System

(1) While the cruise control system is running
To decrease the set speed, push down the cruise control switch lever to DECEL side and 
hold it until the desired speed is reached without depressing the brake pedal.
But the cruise control system cannot maintain the cruise function at less than 34 km/h 
(21.13 mph).
When the desired speed is set, release the switch lever.

1.

2.

(2) When the cruise control system is not running

Push down the cruise control switch lever to DECEL side and hold it until the desired speed 
is reached while the vehicle speed is over 36 km/h (22.37 mph).
When the desired speed is reached, release the switch lever.
But the cruise control system cannot maintain the cruise function at less than 34 km/h (21.13 
mph).

1.

2.
3.

To decrease the speed with the cruise control system while the system is not running, follow 
the procedures below.

(3) Tap-down while the cruise control system is running

Push down the cruise control switch lever to DECEL side for less than 0.5 second per one 
switching while the cruise control system is running; the speed decreases each time by 1.0 
km/h (0.62 mph).
For example, if you want to decrease the speed 10 km/h (62 mph) lower than the previous 
set speed, tap down the switch lever to DECEL side ten times without using the brake pedal.

1.

2.

To decrease the vehicle speed in stages while the cruise control system is running, follow the 
below procedures.
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4) Recovery of Set Speed (RESUME)

Even if the cruise control is cancelled, the previous set cruise speed can be recovered by
operating the cruise control switch lever like below:
- Pull the switch lever in the arrow direction shown in the illustration.
This RESUME function works only when the vehicle speed is more than 36 km/h (22.37 mph) 
without using the accelerator or brake pedal.

But the driver should know the previous set speed to react to the changed vehicle speed 
properly. If the vehicle speed increases abruptly, depress the brake pedal to adjust the 
vehicle speed properly.
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5) Normal Cancellation of the Cruise Control

The cruise control system will be cancelled when the button on the side of the switch is pressed, 
or when one of the following conditions is met:

Put the cruise control switch lever in the neutral position when not using the cruise control 
system.

When the brake pedal is depressed or ESP is activated.
When the vehicle speed is less than 34 km/h (21.13 mph).
When the parking brake is applied while driving.
When the clutch pedal is depressed for shifting (M/T only).

1.
2.
3.
4.

(1) Abnormal Cancellation of the Cruise Control
When the rapid deceleration or acceleration occurs.
When the cruise control lever is faulty.
When the brake switch is malfunctioning or has an open circuit.

1.
2.
3.

When the cruise control function is cancelled abnormally or intermittent problems occur, stop 
the vehicle and turn off the ignition switch and remove the key to reset the system. After a while, 
turn on the ignition switch again to operate the cruise control system.

Do not move the shift lever to Neutral position while driving with the cruise control turned 
on. Otherwise, it may result in system malfunction or accidents.
Always be prepared to use the brake or accelerator pedal for safe driving while the cruise 
control system is running.
The actual speed can be different from the set speed momentarily when driving on a uphill 
or downhill. So, it is recommended to disable the cruise control function on a uphill or 
downhill. hen driving on a steep hill use the engine brake and foot brake properly to protect 
the vehicle system and for a safe driving.
Ensure that the braking distance is maintained and use the brake pedal if needed.

-

-

-

-

(OFF ↔ ON)
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