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1. COMPONENT LOCATOR
1) Front View
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NO. FUNCTION NO. FUNCTION

1 HFM sensor 12 Intake manifold

2 Intake air duct 13 Connecting rod

3 Resonance flap 14 Exhaust manifold

4 Cylinder head cover 15 Crankshaft

5 Exhaust camshaft 16 Engine mounting

6 Intake camshaft 17 Starter

7 Cylinder head 18 Crankcase

8 Spark plug connector 19 Oil pump sprocket

9 Valve tappet 20 Oil strainer

10 Injector 21 Oil pan

11 Exhaust valve 22 Drain plug

Front View▶
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2) SIDE VIEW

NO. FUNCTION NO. FUNCTION

23 Camshaft adjuster 27 Oil pump drive chain

24 Cooling fan and viscous clutch 28 Oil return pipe

25 Piston 29 Timing chain

26 Flywheel of drive plate
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2. DESCRIPTION AND OPERATION
1) Cleanliness And Care
An automobile engine is a combination of many machined, honed, polished and lapped 
surfaces with tolerances that are measured in the ten-thousanths of an inch. When any internal 
engine parts are serviced, care and cleanliness are important. A liberal coating of enigne oil 
should be applied to friction areas during assembly, to protect and lubricate the surfaces on 
initial operation.
Proper cleaning and protection of machined surfaces and friction areas is part of the repair 
procedure. This is considered standard shop practice even if not specifically stated.
Whenever valve train components are removed for service, they should be kept in order.
They should be installed in the same locations, and with the same mating surfaces, as when 
they were removed. Battery cables should be disconnected before any major work is performed 
on the engine. Failure to disconnect cables may result in damage to wire harness or other 
electrical parts.

2) On-Engine Service

Disconnect the negative battery cable before removing or installing any electrical unit, or 
when a tool or equipment could easily come in contact with exposed electrical terminals.
Disconnecting this cable will help prevent personal injury and damage to the vehicle. 
The ignition must also be in LOCK unless otherwise noted.
Notice Any time the air cleaner is removed, the intake opening

-

Any time the air cleaner is removed, the intake opening should be covered. This will 
protect against accidental entrance of foreign material, which could follow the intake 
passage into the cylinder and cause extensive damage when the engine is started.g

-
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GENERAL

1. SPECIFICATIONS
1) ENGINE SPECIFICATIONS



02-4

KYRON 2010.01

1113-01

ENGINE ASSEMBLY

2) PERFORMANCE CURVE
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2. SPECIAL TOOLS AND EQUIPMENT
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Name and Part Number

A9917 0012B (DW110-120)Holding Pin
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3. FASTENER TIGHTENING SPECIFICATIONS
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4. FASTENER TIGHTENING SPECIFICATIONS (CONT' D)
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ENGINE FUEL SYSTEM
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OVERVEIW AND OPERATION PROCESS

2211-22ENGINE FUEL SYSTEM

1. FUEL SYSTEM SPECIFICATION
Use Only Unleaded Fuel Rated at 89 Octane or Higher▶

Fuel quality and additives contained in fuel have a significant effect on power output, drivability, 
and life of theengine. Fuel with too low an octane number can cause engine knock.

- Use of fuel with an octane number lower than 89 may damage engine and exhaust system.

- To prevent accidental use of leaded fuel, the nozzles for leaded fuel are larger, and will not 
   fit the fuel filler neck of your vehicle.

Do Not Use Methanol▶

Fuels containing methanol (wood alcohol) should not be used in vehicle. 
This type of fuel can reduce vehicle performance and damage components of the fuel system.

- Use of methanol may damage the fuel sys-tem.

Vehicle Fueling from Drums or Storage Containers▶

For safety reasons (particularly when using noncommercial fueling systems) fuel containers, 
pumps and hoses must be properly earthed. Static electricity build up can occur under certain 
atmospheric and fuel flow conditions if unearthed hoses, particularly plastic, are fitted to the 
fuel-dispensing pump.
 It is therefore recommended that earthed pumps with integrally earthed hoses be used, and 
that storage containers be properly earthed during all noncommercial fueling operations.
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temperature vs resistance▶
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2420-01ENGINE EXHAUST SYSTEM
GENERAL 
1. OVERVIEW OF EXHAUST SYSTEM

When you are inspecting or replacing exhaust system components, make sure there is 
adequate clearance from all points on the underbody to avoid possible overheating of the 
floor panel and possible damage to the passenger compartment insulation and trim 
materials.
Check the complete exhaust system and the nearby body areas and trunk lid for broken, 
damaged, missing or mispositioned parts, open seams, holes, loose connections, or other 
deterioration which could permit exhaust fumes to seep into the trunk may be an indication 
of a problem in one of these areas. Any defects should be corrected immediately.

-

2. OVERVIEW OF MUFFLER
Aside from the exhaust manifold connection, the exhaust system uses a flange and seal joint 
design rather than a slip joint coupling design with clamp and U-bolts. 
If hole, open seams, or any deterioration is discovered upon inspection of the front muffler and 
pipe assembly, the complete assembly should be replace, the complete assembly should be 
replaced. 
The same procedure is applicable to the rear muffler assembly. Heat shields for the front and 
rear muffler assembly and catalytic converter protect the vehicle and the environment from the 
high temperatures that the exhaust system develops.

3. OVERVIEW OF CATALYTIC CONVERTER

When jacking or lifting the vehicle from the body side rails, be certain that the lift pads do 
not contact the catalytic converter, as this could damage the catalytic converter.

-

Use of anything other than unleaded fuel will damage the catalyst in the catalytic converter.-
The catalytic converter are emission-control devices added to the exhaust system to 
reduce pollutants from the exhaust pipes.
The oxidation catalyst is coated with a catalytic material containing platinum and 
palladium, which reduces levels of hydrocarbon (HC) and carbon monoxide (CO) from 
the exhaust gas. The three-way catalyst has coatings which contain platinum and 
rhodium, which additionally lower the levels of oxides of nitrogen (NOx).

·

·
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4. FASTENER TIGHTENING SPECIFICATIONS
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9210-01ENGINE LUBRICATION SYSTEM
OVERVIEW AND OPERATION PROCESS

1. OIL CIRCULATION



06-4

KYRON 2010.01

9210-01

LUBRICATION SYSTEM

NO. FUNCTION NO. FUNCTION

1 Oil pump 18 Oil supply (to exhaust camshaft)

2 Oil gallery (to oil filter) 19 Oil supply (to intake camshaft)

3 Oil filter 20
Oil supply 
(to exhaust camshaft bearing)

4 Oil pressure switch 21
Oil supply 
(to intake camshaft bearing)

5 Main oil gallery 22
Oil gallery 
(oil supply to exhaust valve tappet)

6 Cylinder head closing cover 23
Oil gallery 
(oil supply to intake valve tappet)

7 Oil gallery (at chain tensioner) 24 Camshaft closing cover

8 Oil non-return valve 25 Ball (φ 8 mm)

9 Chain tensioner 26 Screw plug

10 Vent (chain tensioner) 27 Camshaft adjuster

11 Front closing cover (φ 17 mm) 28
Front closing cover 
(intake camshaft)

12
Oil gallery 
(perpendicular to the shaft) 29

Front treaded bushing 
(exhaust camshaft)

13 Ball (φ 6 mm) 30 Valve tappet

14 Oil spray nozzle (timing chain) a
Oil gallery 
(from oil pump to oil filter)

15 Oil gallery (at cylinder head) b Main oil gallery

16 Ball (φ 15mm) c
Oil return line 
(oil returns to the oil pan when 
replacing the filter element)

17 Oil restriction inner (φ 4mm)

OIL CIRCULATION▶
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GENERAL
1. GENERAL SPECIFICATIONS
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2. SPECIAL TOOLS AND EQUIPMENT
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3. FASTENER TIGHTENING SPECIFICATIONS
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OVERVIEW AND OPERATION PROCESS

1. GENERAL DESCRIPTION
The cooling system maintains the engine temperature at an efficient level during all engine 
operating conditions. When the engine is cold, the cooling system cools the engine slowly or 
not at all. This slow cooling of the engine allows the engine to warm up quickly. The cooling 
system includes a radiator and recovery subsystem, cooling fans, a thermostat and housing, a 
water pump, and a water pump drive belt. The timing belt drives the water pump. All 
components must function properly for the cooling system to operation. The water pump draws 
the coolant from the radiator.
The coolant then circulates through water jackets in the engine block, the intake manifold, and 
the cylinder head. When the coolant reaches the operating temperature of the thermostat, the 
thermostat opens. The coolant then goes back to the radiator where it cools. This system 
directs some coolant through the hoses to the heat core. This provides for heating and 
defrosting. The coolant reservoir is connected to the radiator to recover the coolant displaced 
by expansion from the high temperatures. The coolant reservoir maintains the correct coolant 
level. The cooling system for this vehicle has no radiator cap or filler neck. The coolant is 
added to the cooling system through the coolant reservoir.
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2. COMPONENT LOCATOR
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Radiator
Electric fan
Shroud
Deaeration tube
Clamp
Deaeration hose (radiator)
Electric fan mounting bracket
Bolt (M6, 8 pieces)
Bolt (M6, 4 pieces)
Bolt (M6, 4 pieces)
Upper radiator insulator
Lower radiator insulator
Plate
Clip

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.

Inlet hose
Outlet hose
3 way hose
Deaeration hose (reserver tank)
Clamp
Clamp
Make up hose holder
Reserver tank
Bolt (M6, 2 piece)
Cooling fan
Viscous clutch
Bolt (M6, 1 piece)
Bolt (M6, 3 piece)

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
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GENERAL

1. GENERAL SPECIFICATIONS
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2. FASTENER TIGHTENING SPECIFICATIONS
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OVERVIEW AND OPERATION PROCESS

1. CHARGING SYSTEM OPERATION
Alternators use a new type of regulator that incorpo-rates a diode trio. A Delta stator, a rectifier 
bridge, and a rotor with slip rings and brushes are electrically similar to earlier alternators. 
A conventional pulley and fan are used. There is no test hole.

1) CHARGING TIME REQUIRED
The time required to charge a battery will vary depending upon the following factors:

▶ Size of Battery

A Completely discharged large heavy-duty battery required more than twice the 
recharging time as a completely discharged small passenger car battery.

-

▶ Temperature

A longer time will be needed to charge any battery at -18°C (0°F) than at 27°C 

(80°F). When a fast charger is connected to a cold battery, the current accepted 
by the battery will be very low at first. The battery will accept a higher current rate as the 
battery warms.

-

▶ Charger Capacity

A charger which can supply only 5 amperes will require a much longer charging period 
than a charger that can supply 30 amperes or more.

-

▶ State-of-Charge

A completely discharged battery requires more than twice as much charge as a onehalf 
charged battery. Because the electrolyte is nearly pure water and a poor conductor in a 
completely discharged battery, the current accepted by the battery is very low at first. 
Later, as the charging current causes the electrolyte acid content to increase, the 
charging current will likewise increase.

-

2. STARTING SYSTEM OPERATION
The engine electrical system includes the battery, the ignition, the starter, the alternator, and all 
the related wiring. Diagnostic tables will aid in troubleshooting system faults. When a fault is 
traced to a particular component, refer to that component section of the service manual. The 
starting system circuit consists of the battery, the starter motor, the ignition switch, and all the 
related electrical wiring. All of these components are connected electrically.
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3. IGNITION SYSTEM OPERATION
This ignition system does not use a conventional distributor and coil. It uses a crankshaft 
position sensor input to the Engine Control Module (ECM). 
The ECM then determines Electronic Spark Timing (EST) and triggers the electronic ignition 
system ignition coil. 
This type of distributorless ignition system uses a "waste spark" method of spark distribution. 
Each cylinder is paired with the cylinder that is opposite it (2.3L DOHC: 2 - 3 or 1 - 4, 3.2L 
DOHC: 1 - 6 or 2 - 5 or 3 - 4). 
The spark occurs simultaneously in the cylinder coming up on the compression stroke and in 
the cylinder coming up on the exhaust stroke. 
The cylinder on the exhaust stroke requires very little of the available energy to fire the spark 
plug. 
The remaining energy is available to the spark plug in the cylinder on the compression stroke. 
These systems use the EST signal from the ECM to control the EST. 
The ECM uses the following information: Engine load (mass air flow sensor, manifold air 
pressure sensor).
Engine coolant temperature.
Intake air temperature.
Crankshaft position.
Engine speed (rpm).

1) Electronic Ignition System Ignition Coil
The Electronic Ignition (EI) system ignition coil is located on the cylinder head cover. 
The double ended coils re ceive the signal for the ECM which controls the spark advance. 
Each EI system ignition coil provides the high voltage to two spark plugs simultaneously;
3.2L DOHC
T1/1: cylinder 2 and 5
T1/2: cylinder 3 and 4
T1/3: cylinder 1 and 6
The EI system ignition coil is not serviceable and must be replaced as an assembly.
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4. STARTING AND CHARGING SYSTEM
    (GASOLINE ENGINE) CIRCUIT
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ENGINE CONTROL SYSTEM
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1522-16ENGINE CONTROL SYSTEM

1. ENGINE DATA DISPLAY TABLE

GENERAL
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2. FASTENER TIGHTENING SPECIFICATIONS

1) TEMPERATURE VS RESISTANCE
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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.



10-5

CRUISE CONTROL SYSTEM
KYRON 2010.01

8510-23

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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