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FUEL SYSTEM

1890-01

GENERAL INFORMATION

1. SPECIFICATIONS

Category Specifications

Fuel Gasoline
Fuel tank Capacity 47 L

Material Plastic
Fuel filter Type Micro paper type

Location Built in the fuel pump

Service interval Inspect every 30000 km (if using poor quality of

fuel, replace every 50000 km)

Low pressure fuel | Type Built in the tank, electric
pump Drive Electric motor

Fuel pressure

3.8 bar (110 L/H)

Current consumption 6.5A (12 V, 3.8 bar)

Fuel pressure Type Built in the fuel pump

regulator Fuel pressure 3.8 £ 0.05 bar
Remaining pressure in 30 2.1 bar or higher
minutes after key OFF:

Injector Injection holes 4 holes
Component resistance 12 Q £ 5%
Rated operating mass flow 2.60 g/sec
Injector type Deka 7
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

The fuel system consists of fuel tank, fuel pipe line, fuel filter, fuel pump, fuel pressure regulator,
injectors, fuel rail. The fuel system is a returnless control type system in which the fuel pressure regulator
is built in the fuel pump. This system is controlled by the engine ECU and each injector of the system
injects the fuel. The system also has a fuel evaporative control system which forces or blocks the vapor
gas stored in the canister to the combustion chamber using the operation of purge control solenoid valve

based on the engine load condition.

2. COMPONENTS

‘ Fuel pump assembly |

Fuel tank module

Fuel line holder
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3. OPERATING PROCESS

The ECU determines fuel injection volume and injection timing based on the engine condition and
optimizes the engine operating conditions to reduce the emissions.

Input Control Output

Crankshaft position Fuel pump relay

sensor Engine rpm

(engine load)
Fuel pump relay

control
T-MAP sensor Measures air
volume to
compensate
injection volume
Fuel pump
drive

Front oxygen sensor

‘ Calibrates fuel
injection volume
\ Fuel pump

Electronic ECU
throttle bOdy Compensates & . l . i'
'Q injection volume e (%
oe, according to TPS e S B
Camshaft position
sensor .
Determines :
* injection timing Injector
Precise fuel
Coolant temperature injection
sensor Compensates volume control
by coolant
temperature

Knock sensor

Detects engine
vibration

Accelerator pedal

P Driver's

\ acceleration will
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» Basic mapping

- Stepped control
The ECU calculates proper injection volume and timing by considering various parameters to
achieve the optimal combustion at each stage of operation.

- Starting injection volume control
The fuel injection volume during initial starting is calculated by considering the temperature and
engine cranking speed. The starting injection means the injection during the period from when the
ignition switch is turned ON until when the engine rpm reaches to the allowable minimum speed.
Driving mode control

- The fuel injection volume during normal driving is calculated based on the accelerator pedal travel
and engine rpm and the drive map is used to match the drivers inputs with optimal engine power.

@

volume correction

)
£
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5 Hb 1. L~ by oxygen sensor
g
S
[ 8] - M.
.GC_J, 2nd slope :
=2 Ha Rpm divided by air volume
E / 1st slope : Injector opening
D time converted from air volume
il | |
_Final injector opening time
Offset
¢ 150 350 450 600 750 950 1059
Intake air volume[mBar]
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4. SYSTEM DIAGRAM

Fuel tank pressure | Canister shut-off Fuel tank assembly
sensor (KOREA) valve (KOREA)

FUEL ENGINE B ENGINE
SYSTEM QASSENBENGENERA
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(fuel gauge, warning lamp)

Fuel level Ty
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5. FUEL EVAP CONTROL SYSTEM

The fuel evaporative control system stores the evaporative gas in the canister to prevent the evaporated
fuel being released into the atmosphere. This system diagnoses the internal system and checks for
abnormalities in the system by using the pressure sensor and canister shut-off valve installed to the fuel
tank. The purge control solenoid valve (PCSV) is operated by the engine ECU control according to the
engine load condition. The fuel evaporative gas, stored in the canister, is drawn into the engine due to
vacuum condition (negative pressure) of the engine when the PCSV is open while the fuel evaporative
gas in the fuel system is sucked and stored in the canister when the PCSV is closed.

Air filter
Throttle J 1 Air filter

body PCSV |

Engine Canister

|| — Shut-off valve
||= (KOREA)
Oxygen sensor
T‘ ——
Tank pressure
ECU sensor (KOREA) || Roll-over valve

[

i<
9

Fuel tank
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CONFIGURATION AND FUNCTIONS
EEEE INJECTOR

1) Overview

The injector is controlled by the ECU. The ECU receives the piston position signal and engine speed signal
from the crankshaft position sensor and camshaft position sensor, and controls the injector at the ignition
timing for each cylinder.

The fuel is injected when the solenoid valve in the injector is powered by the ECU and magnetized.

The fuel is converted from the liquid to gaseous state at the time of injection, and this gas goes into the
combustion chamber with the air to be burned. The operating time of the injector is controlled by the ECU
based on the engine rpm and information from various sensors. The fuel is injected in the sequence of
cylinder No. 1, 3, 4, and 2.

2) Mounting Location and Components

EXHAUSTH INTAKE BIGNITIONE FUEL ENGINE B ENGINE
[ SYSTEM §§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

Mounting holes on the intake manifold

Fuel rail and injector

ﬂ . )

"ii('l' |l|l_+PI_ '?I
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¥

Upper O-ring

Injector

ENGINE B CRUISE
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Housing

Valve body

Lower O-ring

Clip
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Category Specifications
Injection holes 4 holes
Internal component resistance 12 Q + 5%
Rated operating mass flow 2.60 g/sec
Injector type Deka 7
3) Connector
To component To wiring

Pin No. Function
1 Ground (ECU)
2 Power supply
4) Circuit Diagram
B+
Injector
1 2 3 4
== I~="7 I~="7 1= "7
i I o I !
oo oY oY
bl I J by Aoy 4o h
1 2 1 2 1 2 1 2
LB BrY GBr LW
....... A5 LAG0_ | _[AS0  _ IAdS L
f #1 #2 #3 #4 |
Injector Injector Injector Injector .
1 Control(-) Control(-) Control(-) Control(-) 1
I .
; ECU !
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5) Waveform

Injector :
waveform K

Measuring
injector current | |
EEER | G g S g O T S I -, W —
Measur_e.ment Atidling
condition
No. 1 injector No. 1 channel No. 2 channel
Measuring method Measuring probe (+) A15 Small current measuring (No. 2
Measuring probe (-) Body ground injector wiring)
CoRbaneaL 12Q + 5%
resistance
- Itis normally supplied with battery power. However, its voltage gets close
to 0V (theoretically) and fuel is sprayed through the injector when the ECU
drives (grounds) the injector. When the engine control module does not
Service check ground the injector, the injector is closed and peak voltage is generated in

a moment.

- Place the injector into a transparent container (such as a beaker) and
operate the injector forcibly to check the injection pattern and droplet in
order to find a cause of misfire.
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FUEL RAIL

1) Overview

The fuel rail is installed on top of the intake manifold and is equipped with a pulsation damper which
reduces fuel pulsation. Four injectors are mounted to the fuel rail holes. The supply pipe connected to

the fuel pump is fitted to the No. 4 injector side.

- Specified fuel pressure: 3.8 £ 0.05 bar
- Remaining pressure in 30 minutes after key OFF: 2.1 bar or higher
- Measured value of fuel pump operating performance: 35 sec/1 £ or more

2) Mounting Location and Components

The fuel rail is secured by the mounting bolts on
the intake manifold.

Fuel rail

Injectors fitted Component
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BIEE FUEL PUMP ASSEMBLY

1) Overview

The fuel pump assembly is installed in the fuel tank. It draws in the fuel stored in the fuel tank and
supplies the fuel to the injectors fitted to the fuel rail through the built-in fuel filter. The fuel pressure
regulator integrated to the fuel pump regulates the fuel pressure so that the fuel with constant pressure is
supplied to the fuel rail and the remaining fuel is re-circulated. This type of control is called "returnless”
control. The fuel pump is operated for 1 to 2 sec. when the ignition is turned ON to raise the low
remaining pressure to the correct pressure.

2) Mounting Location and Components

EXHAUSTH INTAKE BIGNITIONE FUEL ENGINE B ENGINE
SYSTEM §§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

Fuel pump assembly

Fuel tank pressure
sensor (KOREA)

Fuel filter

Fuel sender

ENGINE B CRUISE
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Fuel pressure regulator

Y
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Exploded View

—O

1. Extension wiring

2. Housing bracket

3. Fuel pump motor

4. Retaining pin

5. Plate assembly

6. Mount rubber

7. Assist valve

8. Fuel pressure regulator cover
9. Fuel filter

10.Reservoir cup
11.Pre-filter

12.Fuel pressure regulator
13.Fuel sender

» Fuel filter

The fuel filter is built in the fuel pump. This filer is a micro paper filter type.

Service interval: Inspect every 30,000Km(if using poor guality of fuel, replace every 50,000Km.

Fuel filter
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» Fuel pressure regulator

The fuel pressure regulator is installed on the bottom of the fuel filter in the fuel pump assembly.
This component keeps the fuel pressure in the fuel system at about 3.8 £+ 0.05 bar when the
engine is running.

Fuel filter fitted Fuel pressure regulator

FUEL ENGINE B ENGINE
SYSTEM QASSENBENGENERA

Fuel pressure regulator pressure gradient

Tolerance: + 5Kpa
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400 —
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» Fuel sender

The fuel sender is installed to the fuel pump assembly in the fuel tank. It measures the fuel level. The
float of the fuel sender moves up and down according to the fuel level in the fuel tank when the ignition is
turned ON. The fuel sender detects the resistance which changes as the float moves up and down and
sends this value to the instrument cluster module. The instrument cluster module calculates using this
resistance value and illuminates the fuel level indicator.

Fuel sender
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Data output of fuel sender

Fuel sender

Converts resistance variation
created by floater position into
voltage value and sends it to
instrument cluster and ECU

Receives remaining fuel value
from fuel sender to control OBD
diagnosis

Display on cluster

FUEL ENGINE B ENGINE
SYSTEM QASSENBENGENERA

! elte}

265649 |

Check fuel

SERTETEY

EXHAUSTR INTAKE NIGNITION
SYSTEM j§§ SYSTEM j§§ SYSTEM

N

Fuel gauge

7.5 liters.

gradient of ground.)

- Low fuel level warning lamp ON : Warning lamp comes
on when remaining fuel quantity is about 7.5 liters and
1 fuel gauge segment blinks when between 5.5 and

- Low fuel level warning lamp OFF : Low fuel level
warning lamp goes out when fuel level is about 11
liters or more.(However, it may vary depending on
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Fuel sender resistance by fuel level
-o- Resistance Q - Fuel level L
300 60
250 50 <5
\.\
200 40 ®
150 30
100 20 /
50 10 T —o—
O 0 T T T T T T T 1
O QZ © o [e0] 0] o0} o0} 0] =
D EO0OSNS S SN S S > - 2
T 87 - N o ¥ 10w O~ 7
> 2 2
= 8
=
1/8
No gauge Warning 2/8 3/8 4/8 5/8
OFF
lamp ON
Sender
. 266.7+3 ~ 283.0+£3 250.33 225.8+2 201.32 176.8+2 152.3+2 127.842
resistance(Q)
Sender 24.242 ~ 41,042 53.842 754+2 | 106.1%2 | 136.8+2 | 156.4%2 | 171.4%2
height(mm)
Fuel level(f) 3.0~55 7.5 11.0 16.0 21.0 26.0 31.0
6/8 7/8 Gauge full
Sender resistance(Q) 103.3+2 78.812 54.3+2 ~ 38.0+2
Sender height(mm) 186.212 202.9+2 217.612 ~ 221.842
Fuel level({) 36.0 41.0 45.0 ~46.0
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3) Connector and Circuit Diagram

To component To wiring
Pin No. Function
1 Sender ground (ECU)
2 -
3 Sender signal (ECU)
4 Pump power supply
5 Ground
30(B+) T o 30(B+)
15(IGN1) 15(IGN1)
SB11 | ME
30A 1 C101 20A
il T
15AEf23 Fuel Pump
L i LH: ;] |
B ) O 00 IR S .
3 TENG | T \TiFue Pt TP
BRI -, | . .
L. |._.1._J]__IRelay ._.1l._—Relay
85 |87 |87a 85 |8 029 10 Moo po—me e — - -,
l 16] e !
oaop o 18—4sIG P :
q7\C214 |_ _________ Z
@[7.--.-.---?.1 ..... D204
R — Brs o Ba7 1B25 _ . _ |
B21 Relay GND Fuel 1
B+ Control(-) Level 1
I SIG '
S ECU !
| B74Relay |
«Control(-) !
I s o o m h e mm o mm o mm o omm r omm r ommr ommr omm r mm o omm o omm e omm o o=
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FUEL TANK ASSEMBLY

1) Overview

The fuel tank is made of plastic and installed at the bottom of the vehicle. Its capacity is 47 £. The
fuel tank consists of fuel pump, canister, roll-over valve, and fuel tank pressure sensor, etc.

2) Mounting Location and Components

Fuel tank assembly

Fuel filler assembly

Fuel tank pressure

Fuel filler vent hose sensor (KOREA)

Fuel pump

Roll-over valve

Canister shut-off valve

Canister (KOREA)
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» Roll-over valve

The roll-over valve is integrated with the two-way check valve. The roll-over valve is mounted on top of
the fuel tank and is part of the fuel evaporative control system.

Roll-over valve

CHARGINE COOLINGH LUBRICA BEXHAUSTR INTAKE N IGNITION FUEL ENGINE B ENGINE
(€ SYSTEM TION SYSTEM |§ SYSTEM g SYSTEM f§ SYSTEM QASSEMBLEGENERAI

EEM ENGINE @ CRUISE W STARTIN
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KRN CANISTER

1) Overview

The canister is installed to the side of the fuel tank and stores fuel vapor in the fuel system. fuel vapor is
drawn in the canister and absorbed in the activated carbon in the canister. The activated carbon recovers
its absorption capacity after the gas is drawn into the intake system while the engine is running. Also, it is

equipped with the air filter (air tank) to dilute Hydrocarbon (HC) in the canister and filter any foreign
material.

Canister

KOREA only

Canister shut-off valve

Vent hose
(Fuel filler neck)

Air filter

PCSV

Roll-over valve
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REMOVAL AND INSTALLATION

EEEE INJECTOR

Mol el - Disconnect the negative battery cable.

Injector
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1. Disconnect the fuel supply tube from the fuel
rail.

A\ cauTion
Be careful not to fold the fuel supply tube to
prevent damage to the tube.

2. Disconnect the blowby hose from the cylinder
head cover.

3. Disconnect the connectors and disengage the
wiring clamps to free the engine main wiring.

A. OCV connector to intake side
B. T-MAP sensor connector

C. Wiring clamp

D. Injector connector

E. PCSV connector

4. Disconnect the 2 hoses to the PCSV.
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5. Unscrew the PCSV mounting bolt (10 mm).

O ERCCTEI10 £ 1,0 Nm

6. Remove the PCSV.

EXHAUSTH INTAKE NIGNITION FUEL ENGINE B ENGINE
SYSTEM |§ SYSTEM [§ SYSTEM @ SYSTEM RASSEMBLRGENERA

7. Unscrew the 2 mounting bolts (13 mm)
securing the fuel rail assembly on the top of
the intake manifold.

[T 25 + 25 Nim

-, T

L —

ENGINE § CRUISE
M M

8. Remove the fuel rail assembly from the intake E
manifold by grasping and pulling it with both
hands as shown in the picture.

A\ cAuTION
Make sure to use both hands to pull it out as
the fuel rail and injector can break.
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9. Remove the injector retaining key from the

removed fuel rail assembly.

Injector retaining key

= =

10.Remove the injector from the fuel rail.

11 - 11.Install in the reverse order of removal.
Upper O-ring
Lower O-ring
FUEL SYSTEM Modification basis
TIVOLI 2015.03 Application basis
WWW.DIGITALKHODRO.COM Affected VIN

0216299 92 92




WWW.DIGITALKHODRO.COM 021 62 99 92 92

T I V 0 L I 1890-02 03-27

Installation of injector

1. Fit the injector retaining key to the injector.

N

A\ cAuUTION
Make sure that the retaining key is aligned and positioned correctly in the groove for the
retaining key.

2. Fit the injector to the fuel rail.

A\ cAuTION
Make sure that the upper O-ring of the injector
is inserted in the fuel rail correctly.

ENGINE B CRUISE j STARTIN §CHARGINgCOOLINGH LUBRICA BEXHAUSTR INTAKE WIGNITIONE FUEL ENGINE B ENGINE
CONTRO § CONTRO G G SYSTEM TION SYSTEM §§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA
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FUEL PUMP ASSEMBLY

..........................

1. Remove the rear seat cushion.

9

FUEL SYSTEM Modification basis
TIVOLI 2015.03 Application basis
WWW.DIGITALKHODRO.COM Affected VIN 0216299 92 92




WWW.DIGITALKHODRO.COM 021 62 99 92 92

T I V 0 L I 2211-02 03-29

2. Remove the fuel pump dust cover using a
hand remover.

3. Disconnect the fuel supply tube (A), fuel pump
connector (B), and fuel pressure tank sensor
connector (C) from the top of the fuel pump
assembly.

EXHAUSTH INTAKE BIGNITIONE FUEL ENGINE B ENGINE
SYSTEM §§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

0

| ® (KOREA)

4. Remove the fuel pump cover using the fuel
pump cover installer/remover.

| TR 50 to 120 Nim

Fuel pump cover
installer/remover

ENGINE B CRUISE
CONTRO § CONTRO
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5. Remove the fuel pump assembly from the vehicle.

s [ ) g

A\ cauTION
Remove the fuel pump assembly, being careful not to damage the fuel sender (A).

P DID | 2

6 6. Install in the reverse order of removal.

-~

| 3 3
8 ﬂji
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B2 JEEQE FUEL FILTER

1. Remove the rear seat cushion.

ENGINE § CRUISE W STARTIN QCHARGINRCOOLING LUBRICA REXHAUSTR INTAKE [ IGNITION FUEL ENGINE B ENGINE
CONTRO g CONTRO G (€ SYSTEM TION SYSTEM [§ SYSTEM [ SYSTEM @ SYSTEM RASSEMBLEGENERA
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2. Remove the fuel pump assembly from the
vehicle.

8

3 3. Remove the fuel sender connector from the
removed fuel pump assembly.

Retaining hook

FUEL SYSTEM Modification basis
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5. Remove the fuel pump motor connector (A) and fuel supply tube cap retaining key (B) from the plate
assembly.

5

A\ cAuUTION
Check the O-ring of the fuel supply tube
cap.

EEM ENGINE § CRUISE W STARTIN QCHARGINRCOOLING LUBRICA BEXHAUSTR INTAKE [ IGNITION FUEL ENGINE B ENGINE
CONTRO j§ CONTRO (€] G SYSTEM TION SYSTEM j§ SYSTEM [§ SYSTEM @ SYSTEM BASSEMBLRGENERA

Modification basis FUEL SYSTEM

Application basis TIVOLI 2015.03
WWW.lii}GJIAIIKHOURﬁ?COM 021 62 99 92 92




WWW.DIGITALKHODRO.COM 021 62 99 92 92

03-34 i) T I V 0 L 1I

6. Remove the plate assembly from the reservoir cup by separating the 2 cushion pipe retaining hooks.

Cushion pipe retaining hook

o, . &

2N

l

7. Remove the fuel filter assembly from the reservoir cup by prying off the 3 reservoir cup retaining
hooks.

Reservoir cup retaining hook

8 8. Remove the ground wire (A) and assist valve
(B) from the fuel filter assembly.
FUEL SYSTEM Modification basis
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11

9. Disengage the mounting clip to remove the
assist valve.

A\ cauTioN
Be careful not to lose the clip.

Assist valve

10.Remove the pre-filter (A) and the mount
rubber (B).

11.Remove the fuel pump motor from the fuel
filter assembly.

Fuel pump motor

O-ring

12.Remove the mounting bracket from the fuel filter
assembly by prying off the 3 retaining hooks.

Mounting bracket
retaining hook

Modification basis

COM

[ AEpIication basis

FUEL SYSTEM
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13.Remove the fuel pressure regulator cover (A)
and fuel pressure regulator (B).

A\ cauTioN
Check the fuel pressure regulator O-ring on
the fuel filter.

O-ring

14 14.Install in the reverse order of removal.
| \ -
\ ‘\ >
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FUEL FILLER ASSEMBLY

Fuel filler assembly

EXHAUSTH INTAKE NIGNITION FUEL ENGINE B ENGINE
SYSTEM |§ SYSTEM [§ SYSTEM @ SYSTEM RASSEMBLRGENERA

1. Remove the rear LH wheel house cover.

2. Disconnect the 3 fuel filler assembly hoses
from the fuel tank located under the vehicle.

ENGINE § CRUISE
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3. Open the fuel filler cap and unscrew the 3
mounting bolts (10 mm) on top of the fuel filler
assembly.

Tightening IGIEI6 to 7 Nm

4. Unscrew the middle mounting nut (A, 10 mm)
and lower mounting bolt (B, 10 mm) for the
fuel filler assembly.

T4 to 6 Nm

5. Remove the fuel filler assembly.

6. Install in the reverse order of removal.

FUEL SYSTEM
TIVOLI 2015.03
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FUEL TANK ASSEMBLY

FUEL ENGINE B ENGINE
SYSTEM QASSENBENGENERA

Fuel tank assembly

1. Remove the center muffler from the vehicle.

g

CHARGINE COOLINGH LUBRICA BEXHAUSTR INTAKE N IGNITION
G SYSTEM TION SYSTEM j§§ SYSTEM j§§ SYSTEM

2. Disconnect the 3 fuel filler assembly hoses
from the fuel tank located under the vehicle.

ENGINE B CRUISE g STARTIN
CONTRO § CONTRO G
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3. Disconnect the fuel supply pipe (A), PCSV
pipe (B), extension wiring connector (C) from
the fuel tank.

4. Securely support the fuel tank by placing a
transmission jack or equivalent under the fuel
tank.

5. Remove the 4 fuel tank assembly mounting
nuts (12 mm).

G

6. Remove the fuel tank assembly. Pay close
attention to interferences.

FUEL SYSTEM
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10.Install in the reverse order of removal.

FUEL ENGINE B ENGINE
SYSTEM QASSENBENGENERA

CHARGINE COOLINGH LUBRICA BEXHAUSTR INTAKE N IGNITION
G SYSTEM TION SYSTEM j§§ SYSTEM j§§ SYSTEM

ENGINE B CRUISE g STARTIN
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B2EEEN CANISTER

Heechel el - Disconnect the negative cable from the battery.

Canister

Vent hose (fuel filler neck)

PCSV T s 4=

vehicle.

8

1. Remove the fuel tank assembly from the

FUEL SYSTEM
TIVOLI 2015.03
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2. Disconnect the canister shut off valve
connector on the top of the air filter of the
removed fuel tank assembly. (KOREA)

FUEL ENGINE B ENGINE
SYSTEM QASSENBENGENERA

3. Remove the canister pipe connected to the
roll-over valve.

EXHAUSTH INTAKE NIGNITION
I SYSTEM j§ SYSTEM g SYSTEM

4. Tilt the canister in the direction show in the
picture.

CRUISE

ENGINE
CONTRO § CONTRO

5. Remove the canister from the fuel tank
assembly.
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6 6. Disconnect the hose (A) to the fuel filler and
(:‘ pipe (B) to the PCSV and remove the canister
® (KOREA) \'\_Q shut off valve (C).
=
—o
ﬁ
7 7. Install in the reverse order of removal.
FUEL SYSTEM
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