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INTAKE SYSTEM

GENERAL INFORMATION

1. SPECIFICATIONS

Category Specifications Remarks
Intake system Variable control system
Filter type Dry, filter element
Air cleaner Filtering area 0.3 m2
element o Clean every 15000 km, change every
Service interval 30000 km (But, shorten the service interval )
under severe conditions)
Weight 15kg
Air cleaner : o
assembly Operating temperature —-30 to 100°C
Capacity 9L

* Service more frequently under severe conditions, such as driving on a dusty road or off-road.

Modification basis

Application basis L
DIGIAVAL KHODRO.COM

INTAKE SYSTEM

021 62 99 92 92

TIVOLI 2015.03

EXHAUSTE INTAKE RIGNITIONE FUEL ENGINE B ENGINE
SYSTEM j§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

ENGINE B CRUISE
CONTRO § CONTRO




WWW.DIGITALKHODRO.COM 021 62 99 92 92

05-4 T I V 0 L 1
OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

The intake system filters the air and supplies this to the engine. This system assures the engine
performance and the lifetime of the engine. The intake system is equipped with electronic throttle body.
The flap of the electronic throttle body is operated by the electric signals to improve the engine
performance. The system is also equipped with variable induction system (VIS) which improves engine
power across the whole driving conditions by controlling the inlet passage based on the engine rpm and
engine load.

2. COMPONENTS

Intake manifold assembly

T-MAP sensor

T-MAP sensor

INTAKE SYSTEM Modification basis
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Air cleaner assembly & Snorkel Air cleaner element
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Water protector
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VIS solenoid valve VIS actuator

ENGINE B CRUISE g STARTIN
CONTRO § CONTRO G

Modification basis INTAKE SYSTEM

Application basis TIVOLI 2015.03
WWW.[.’(EGMIIKHGURO?COM 021 62 99 92 92




WWW.DIGITALKHODRO.COM

05-6 T

021 62 99 92 92

V 0 L 1

3. INPUT/OUTPUT DIAGRAM

Input Control Output
T-MAP sensor
Calibrate ignition
based on intake VIS solenoid valve
air temperature
Control by
driving conditions
Accelerator pedal
p Driver's
\ acceleration will ECU
t*'-'*
Coolant temperature
sensor Compensates -
by coolant
temperature Electronic throttle body
Controls intake :
Crankshaft position air flow
sensor )
-,ﬁ Engine rpm
fﬂ (engine load)
System diagram
Intake manifold
Air Electronic Cylinder .
cleaner 3 throttle >|Short runner £ head 3 Cg:; %’;2‘:”
assembly body inlet port
| | ONG FUNNE e
T-MAP Blowby Fuel
evaporation
sensor gas
gas
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» Operating process

Low/High speed range (short runner) Moderate speed range (long runner)

ENGINE

Flap open/VIS solenoid valve OFF Flap closed/VIS solenoid valve ON
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STEM j} SYSTEM | SYSTEM j§ SYSTEM JASSEMBLEGENERA

2
W

Runner length: 330 mm Runner length: 610 mm

Negative pressure in Air flow forced Negative pressure in vacuum
vacuum chamber(-80 kPa) || to plenum P chamber supplied
S - l’ - - ) S .

Solenoid
| valve OFF

CHARGINE COOLING | LUBRICA BEXHAUST]
G SYSTEM TION SY:

e - 1 b
VIS valve closed
K ﬂ‘- d ﬂ'q .
] 3 ' N

& /

Actuator not activated with no
negative pressure supplied

Actuator driven by
negative pressure

ENGINE B CRUISE g STARTIN
CONTRO § CONTRO G

& direction of arrow : 5 A : '_ "-I::'.'
VIS § when negative —— / /
actuator pressure is supplied 2

el | - : =~ | (VIS open) I
closed) | T -, ﬁ

H Lever arm position Long runner

1 -
., . y
| valve closed 24| Locus of travel of lever arm (VIS closed)
y L i
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CONFIGURATION AND FUNCTIONS

AIR CLEAR ASSEMBLY

1) Overview

The air cleaner assembly consists of snorkel, 2 resonators, upper and lower air cleaner housings, air
cleaner element. The air cleaner element filters fine dirt and foreign materials in the air before it enters
the combustion chamber. Therefore, it needs to be checked, cleaned, and changed regularly. The air

cleaner element is a dry paper filter type.

2) Mounting Location and Components
Y 2
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Air cleaner assembly
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Resonator
(High frequency)

I

Resonator
(Low frequency)

L

Snorkel

Air cleaner hose

Air cleaner element

* Service more frequently under excessive use
or severe conditions, such as driving on a
dusty road or off-road, or driving in the rain for
a long period of time.
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» Configuration

Resonator
(High frequency)

Spring clamp

Air cleaner hose to
engine hose

Air cleaner assembly

Air cleaner element

Bolt

Snorkel

Water protector

Mounting insulator

~ | Resonator duct

|

Resonator (Low frequency)
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INTAKE MANIFOLD ASSEMBLY

1) Overview

The intake manifold assembly transmits the air drawn by the air cleaner to the intake port. It has a tilted
electronic throttle body (about 16.8°) to minimize the inertia and pulsation, resulting in optimized
performance. The intake manifold is equipped with variable induction system (VIS) which improves
engine power across the whole driving conditions by controlling the inlet passage based on the engine
rpm and engine load. Also, the intake manifold is equipped with a vacuum reservoir tank. This tank holds
the vacuum enough to operate VIS actuator 4 to 5 times.

2) Mounting Location and Components

A\ cAuTION
Never disassemble the intake manifold since it
is sealed with sealing.
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Vacuum tank

Intake manifold gasket

VIS actuator

VIS check valve

Intake manifold gasket

VIS solenoid valve

VIS actuator
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» Configuration

1. Upper shell 9. Standard bushing 17.Leverarm
2. Middle shell 10.Dowel bushing 18.Nylon nut
3. Lower shell 11.Lower mount busing 19.Intake manifold gasket
4. Runner shell 12.VIS valve assembly 20.Throttle body gasket
5. Brake vacuum hose nipple 13.VIS busing 21.Check valve
6. Blowby hose nipple 14.Ball bearing 22.VIS solenoid valve
7. T-MAP sensor insert nut (M6) 15.Shaft seal 23.VIS actuator
8. T-MAP sensor insert nut (M4) 16.VIS cap 24 Flange bolt
INTAKE SYSTEM Modification basis
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REMOVAL AND INSTALLATION

IR AIR CLEANER ELEMENT
g

Air cleaner element

1. Remove the mounting clips for the air cleaner

upper cover.

-3
f
ENGINE B CRUISE j STARTIN §CHARGINgCOOLINGH LUBRICA BEXHAUSTR INTAKE RIGNITIONE FUEL ENGINE B ENGINE
CONTRO g CONTRO G (€ SYSTEM TION SYSTEM j§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

) o Mounting clip [%
Ry 4 :

Modification basis INTAKE SYSTEM

Application basis TIVOLI 2015.03
[ﬁGJMIIKHﬁURﬁ?COM 021 62 99 92 92




WWW.DIGITALKHODRO.COM 021 62 99 92 92

SNV 2313-04 T I V O L I

2. Lift off the air cleaner upper cover, and remove
the air cleaner element.

3. Install in the reverse order of removal.

A\ cauTioN
Check if the air cleaner element is clogged,
contaminated, or damaged. If the element is
clogged a little bit, remove the foreign
materials by blowing the compressed air
from the back side of the element. Replace
the element if it is excessively contaminated.
Do not allow any foreign matters to enter into
the system when replacing.

A\ cauTiON
When installing, make sure that the
mounting bosses of the air cleaner upper
cover (A) are engaged correctly on the
mounting brackets of the air cleaner lower
cover (B).
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IZEEEEEE AIR CLEANER ASSEMBLY
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Air cleaner assembly

l—— Air cleaner hose

Resonator

(High frequency) |

Resonator
(Low frequency)

Snorkel 4|

ENGINE B CRUISE
CONTRO § CONTRO

1. Remove the 2 screw rivets securing the
snorkel assembly.
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2. Remove the snorkel assembly.

3. Remove the spring clamp (A, 10 mm) for the
air cleaner hose and 2 mounting bolts (B, 12
mm) for the air cleaner assembly.

L CHIRERGIEITEY (A) 6t0 7 Nm

(B) 25 £ 2.5 Nm

4. Remove the air cleaner assembly.

5. Install in the reverse order of removal.

5
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Cautions for fitting air cleaner assembly

- When installing the air cleaner housing, make sure that the retaining key at the bottom of the
housing is seated correctly on the recessed area of the engine compartment.

—

o

Mountings
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WATER PROTECTOR

1. Remove the 7 front end cover mounting screw
rivets.

2. Remove the front end cover.
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ENGINE

3. Remove the 3 screw rivets securing the water
protector.

ENGINE
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4. Remove the water protector.

SYSTEM j§ SYSTEM g SYSTEM @ SYSTEM RASSEMBLRGENERA

EXHAUST]

5 5. Install in the reverse order of removal.
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BEEZZZEl INTAKE MANIFOLD ASSEMBLY

Heechel el - Disconnect the negative cable from the battery.

INTAKE SYSTEM
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1. Remove the rear under cover under the vehicle.

ENGINE

e 13.8 to 17.6 Nm

A\ cAuTION
Tighten the mounting bolt to the specified
torque. Excessive tightening torque can
cause damage to the rear under cover.

FUEL
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E
4
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2. Disconnect the 2 battery positive cable wiring
cables connected to the intake manifold from
the underside of the vehicle.

SYSTEM j§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA
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3. Remove the air cleaner assembly from the
engine compartment.

9
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4. Remove the blowby hose clamp.

5. Disconnect the blowby hose.

Exploded view - blowby
hose

6. Disconnect the fuel supply tube from the fuel
rail.

<> NOTE

A\ cAuTION
Be careful not to fold the fuel supply tube to
prevent damage to the tube.
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7. Disconnect the connectors and disengage the wiring clamps to free the engine main wiring.

A. OCV connector to intake side
B. Injector connector

C. T-MAP sensor connector

D. PCSV connector

E. Electronic throttle body connector
F. Wiring clamp
G. VIS solenoid valve connector
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9. Unscrew the PCSV mounting bolt (10 mm).

EERTNERGIGEE 10 = 1,0 Nm

10.Remove the PCV.

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

ighteningtoraue LR XA

-,

-

12.Remove the fuel rail with injectors from the
intake 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.

INTAKE SYSTEM
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13.Unscrew the 4 mounting bolts (10 mm) for the
electronic throttle body.

Tightening torque j [¢ == 0N \\[1}]

14.Remove the electronic throttle body.

A\ cauTiON

- When installing the electronic throttle body, replace the gasket (A) with a new one.

- Cover the opening of the intake manifold by using, for example, a rag to prevent dirt from
entering.
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15.Disconnect the brake vacuum hose from the
intake manifold.

L;,n ) - \ - .imﬂ :
a. Position the floor jack under the oil pan. b. Remove the 4 mounting bolts/nuts

(17 mm) for the RH engine mounting
insulator bracket.

I EET68.6 to 88.2 Nm

c. Remove the RH engine mounting insulator

bracket.
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Tightening GIGIE25 + 2.5 Nm

.” ‘-

e T

ENGINE

17.Unscrew the 4 mounting bolts/nuts (13 mm)
for the intake manifold from the outside to the
inside in sequence.

ENGINE
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SYSTEM j§ SYSTEM [ SYSTEM J§ SYSTEM JASSEMBLEGENERA

CHARGINE COOLING | LUBRICA BEXHAUST]
G SYSTEM TION

19.Remove the intake manifold assembly.

A\ cauTION
Make sure that the lines including the fuel
hose, PCV pipe, A/C pipe do not interfere
with other parts.

ENGINE B CRUISE g STARTIN
CONTRO § CONTRO G
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20.Install in the reverse order of removal.

9

Removing intake manifold damper mounting

Remove the intake manifold damper mounting by rotating it counterclockwise using a 24 mm spanner.
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