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4.1 Intake system

4.1.1 Precautions

- Regularly check and clean the air inlet and pay attention to the tightness of the nozzle at the connection part
of the intake duct to check for air leakage, so as to avoid rainwater or car wash water flowing into the intake
system pipeline, causing damage to system assembly.

- Regularly clean or replace the air filter element as required.

- When it is found that the air filter element is damaged, the upper and lower end faces of the element are
warped and uneven, or the rubber seal ring is aging, deformed, hardened or damaged, etc., the air filter
element should be replaced with a new one immediately.

- Before removing each component of the intake system, remove any debris near the parts. Cover the orifice
to prevent debris from entering the intake system pipeline or the range extender.

- During the refitting of some parts, it is necessary to replace the gasket in accordance with the requirements
of the servicing process to avoid causing air leakage in the intake system and affecting the normal operation
of the range extender.

Warning for fuel pressure removal:

- When removing the intake manifold assembly or before servicing the fuel system, the fuel system pressure
must be removed first to reduce the risk of personal injury.

- After the fuel system pressure is removed, a small amount of fuel will overflow when the fuel pipeline joint
and fuel injection rail are removed.

Warning for disconnection of battery:

- Before servicing any electrical components, turn off all electrical appliances, turn off the start switch, and
disconnect the battery negative terminal.

- Failure to follow these safety instructions may result in personal injury or damage to the vehicle.

4.1.2 Introduction to structure and principle

Overview of intake system

- The intake system consists of air filter assembly, intake pressure/temperature sensor, throttle body
assembly, intake manifold assembly, supercharging system pipeline and other parts of complex structures.

Turbocharger

- A turbocharger is a type of compressor that increases the power output of a range extender by increasing
the air intake.

- The turbocharger is mounted on the exhaust manifold, and the turbine is driven by the energy generated by
the exhaust flow.

- The turbine is connected by a shaft to the compressor, which is installed in the intake system of the range
extender. The high-speed rotating impeller raises the intake pressure above atmospheric pressure, thereby
increasing the intake air input.

- The turbocharger is connected to the range extender through the fuel supply pipe and the fuel drain pipe. Oil
is used to lubricate the bearings and also to remove heat from the turbocharger.

- The turbocharger is connected to the cooling system of the range extender through the water supply pipe
and drain pipe, which can further reduce the high temperature of operation.
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4.1.3 Location diagram of range extender assembly

H97-01-01-001
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4.1.4 Exploded view
4.1.4.1 Air filter assembly

1197-04-01-002
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S/IN Part name Loading quantity Remarks
1 Air filter element 1
2 Air filter assembly 1
3 Air filter outlet pipe assembly 1
4 Air filter inlet pipe assembly 1
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4.1.4.2 Intake manifold assembly

H97-04-01-003
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SIN

Part name

Loading quantity

Remarks

Ambient pressure sensor assembly

Throttle front end plastic air inlet pipe

Intake manifold bracket

Intake manifold assembly

Electronic throttle assembly

Intake pressure/temperature sensor

Bracket

0| N[O | Bl W|IDN)| P

Fuel evaporation pipeline pressure sensor

RPlRr|lRr|RP|[RP|[R|[R|FR
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4.1.4.3 Intercooler assembly

H97-04-01-004
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SIN

Part name

Loading quantity

Remarks

Air filter outlet pipe assembly

Intercooler air inlet hose 2#

Pressure relief valve air outlet hose assembly

Intercooler air inlet pipe

RCV assembly

Pressure relief valve air inlet hose assembly

Intercooler air inlet hose 1#

Intercooler air outlet hose

Ol (N | O Bd]|] W] N|PF

Intercooler assembly

RlRr|Rr|Rr|RP|[RP|[RP|[R|FR
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4.1.5 Technical parameters

Tightening Torque

S/N Part name Torque (N.m) Remarks
1 Air filter outlet pipe clamp 61
2 Air filter upper housing bolt 3
3 Intake pressure/temperature sensor 51
4 Ambient pressure sensor assembly 51
5 Electronic throttle assembly 10
6 RCV assembly 12
7 Intake manifold assembly 22+1

4.1.6 Special tools

S/IN Tool Name Tool No. Remarks

1 Special tool for water (flexible) pipe clamp H52205000 Clamp the cooling
system hose
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4.1.7

4.1.7.1 Weak power of ranger extender

Common faults

Fault causes

Countermeasures

1. Fault of intake system

Electronic throttle failure

Check the harness and connector, and replace the
electronic throttle assembly

. . o Check and repair the intake system and

Air leakage of intake system pipeline .
supercharging system

2. Improper mixture composition

Poor gasoline supply Check the fuel supply system

Air leakage of intake system pipeline Check aqd repair - the intake system and
supercharging system

4.1.7.2 Turbocharger failure

Fault causes Countermeasures

Turbocharger failure
Volute side damage caused by metal foreign matter

Impeller rotation interference caused by inflow of
foreign matter on the exhaust side

Blade damage caused by foreign matter process

Bearing burn due to insufficient fuel supply on the
turbine side

Replace the turbocharger
Replace the turbocharger
Replace the turbocharger

Replace the turbocharger
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4.1.8 Air filtering apparatus
4.1.8.1 Removal and refitting of air filter assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.

4. Remove the air filter outlet pipe assembly (refer to
4.1.8.6 Removal and refitting of air filter outlet pipe
assembly)

5. Remove the 2 clips on the air filter inlet pipe
assembly (refer to 4.1.8.5 Removal and refitting of air
filter inlet pipe assembly)

6. Remove the air filter assembly.

a. Unscrew the 2 bolts that secure the air filter
assembly to the bracket.

Tightening torque of bolt: 12+1Nm.

b. Take out the air filter assembly and air filter inlet
pipe assembly.
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c. Remove the air filter assembly (.

H97-01-01-016

Refitting procedure
The refitting procedure is performed in reverse order.
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4.1.8.2 Removal and refitting of air filter body

Removal procedure

1. Remove the air filter assembly (refer to 4.1.8.1
Removal and refitting of air filter assembly)

2. Remove the air filter body.

a. Unscrew the 5 bolts on the air filter assembly
housing.

Tightening torque of bolt: 3Nm.

. HY7-01-01-018

b. Take down the air filter body upper cover .

HY7-04-01-03 1
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c. Take out the air filter element (.

H97-04-01-018

d. Clean the air filter lower housing assembly .

HY7-04-01-032

Refitting procedure
The refitting procedure is performed in reverse order.
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4.1.8.3 Removal and refitting of air filter element

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Remove the air filter element.

a. Loosen the clamp bolts and disconnect the air filter
outlet pipe from the air filter assembly.

Tightening torque of bolt: 4+1Nm.

CAUTION:

- During refitting, adjust the position of the clamp,
rotate it counterclockwise to the vertical state, and
then tighten the clamp bolts to the standard torque.

b. Remove the 5 bolts on the air filter housing.
Tightening torque of bolt: 3Nm.
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c. Remove the air filter upper housing @.

d. Take out the air filter element (.

~ [197 04 01 036 |

Refitting procedure
The refitting procedure is performed in reverse order.
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4.1.8.4 Removal and refitting of air filter rubber
block

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.

4. Remove the air filter assembly (refer to 4.1.8.1
Removal and refitting of air filter assembly)

5. Remove the air filter rubber block.

a. Take down the 2 rubber blocks from the air filter
assembly housing.

b. Take down 1 retaining rubber block from the air
filter assembly base.

Note:

The rubber block of the air filter assembly base is
mounted on the generator bracket.

Refitting procedure
The refitting procedure is performed in reverse order.
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.
! HY7-04-01-037 \‘

== Vam, NN

4.1.8.5 Removal and refitting of air filter inlet pipe
assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.

4. Remove the air filter outlet pipe assembly (refer to
4.1.8.6 Removal and refitting of air filter outlet pipe

assembly)

5. Remove the air filter inlet pipe assembly.

a. Remove the 2 clips on the air filter inlet pipe
assembly.

b. Remove the 2 bolts securing the air filter assembly
to the bracket.

Tightening torque of bolt: 12+1Nm.
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197 04 01 017

c. Take down the air filter assembly and air filter inlet
pipe assembly.

d. Remove the air filter inlet pipe assembly .

Refitting procedure
The refitting procedure is performed in reverse order.
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H97-01-01-020

L

L

d

4.1.8.6 Removal and refitting of air filter outlet
pipe assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the air filter outlet pipe assembly.

a. Disconnect the quick-connect hose from the air
filter outlet pipe.

CAUTION:

- Replace the seal ring when refitting.

b. Loosen the clamp bolt and disconnect the air filter
outlet pipe from the air filter assembly.

Tightening torque of bolt: 4£1Nm.
CAUTION:

- During refitting, adjust the position of the clamp,
rotate it counterclockwise to the vertical state, and
then tighten the clamp bolts to the standard torque.
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c. Loosen the clamp bolt and disconnect the air filter
outlet pipe from the turbocharger air inlet.

Tightening torque of bolt: 6£1Nm.

d. Loosen the clamp bolt connecting the air filter outlet
pipe and the pressure relief valve air outlet pipe.

Tightening torque of bolt: 6£1Nm.

e. Disconnect the air filter outlet pipe from the
pressure relief outlet pipe.
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f. Disconnect the connection clip between the air filter
outlet pipe and the high-pressure desorption tube.

g. Take down the air filter outlet pipe assembly .

H97-04-01-026

Refitting procedure
The refitting procedure is performed in reverse order.
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H97 04 01 100

4.1.8.7 Removal and refitting of intake manifold
assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the air filter assembly (refer to 4.1.8.1
Removal and refitting of air filter assembly)

6. Disconnect the fuel inlet pipe 3# assembly (refer to
4.3.8.3 Removal and refitting of fuel inlet pipe 3#)

7. Remove the ambient pressure sensor (refer to
4.5.16.7 Removal and refitting of ambient pressure
sensor)

8. Remove the intake pressure/temperature sensor
(refer to 4.5.16.6 Removal and refitting of intake
pressure/temperature sensor)

9. Remove the PCV valve vent pipe 2# (refer to
4.5.18.2 Removal and refitting of PCV valve vent pipe
2#)

10. Remove the high voltage desorption tube

assembly (refer to 4.3.8.6 Removal and refitting of
high voltage desorption tube assembly)

11. Remove the electronic throttle body (refer to
4.5.16.8 Removal and refitting of electronic throttle
body)

12. Disconnect the canister desorption tube 3# (refer
to 4.3.10.10 Removal and refitting of canister
desorption tube 3#)

13. Remove the intake manifold assembly.

a. Unscrew the 4 bolts on the mounting bracket.
Tightening torque of bolt: 12+1Nm.
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b. Take down the intake manifold bracket .

197 04 01 101

c. Disconnect the knock sensor connector.

d. Unscrew the 3 bolts and 2 nuts on the intake
manifold assembly in the order marked.

Tightening torque of bolt: 22+1Nm.
CAUTION:

- There are clips under the intake manifold assembly
to fix the dual check valve vent pipe. Do not forcefully
pull the intake manifold assembly to avoid damage to
the vent pipe.

_ ™ - Nut @ is the same as nut @),
B = -®, @ and ® are bolts.

L. ® j—
M ﬂ'qlﬂ - Nut @ not only fixes the intake manifold assembly,
»

Il but also presses the bracket of the knock sensor
connector harness.
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H‘>7 01— 01 150
e

e. Take down the knock sensor connector bracket.

f. Take out the dual check valve vent pipe.
CAUTION:

- The bolts (nuts) securing the intake manifold
assembly have been removed, and the intake
manifold assembly can move upward for a certain
distance at this time. It helps to observe and
disconnect the lower connector.

- Do not pull the intake manifold assembly upwards
with brute force to avoid damage to the lower pipeline
when the situation below is not fully observed and it is
not completely sure to disconnect the lower pipeline
and the connector.

g. Take out the intake manifold assembly (.
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Refitting procedure

The refitting procedure is performed in reverse order.
CAUTION:

- After disassembly and assembly, it is necessary to
ensure that the joints of each pipeline on the intake
manifold components are in good condition to avoid
breakage of pipeline interface or missed installation of
parts.

- If the pipe interface is broken, it is necessary to
replace the intake manifold assembly.

- Avoid foreign matter entering the intake manifold
assembly and cylinder block.

- Avoid missed installation of the vent pipe under the
intake manifold assembly.

- When refitting the intake manifold assembly, it is
necessary to replace the seal rings of each cylinder
air inlet of the intake manifold to ensure that the
sealing is intact after refitting.

- Refit the intake manifold bolts (nuts) in the order
marked.

Tightening torque of bolt (nut): 22+1Nm.

1 97 04 01 1 01 111

VOYAH FREE



4. Powertrain system

4-37 Intake system

1197 04 01 128

ANA

H97-01-01-120

4.1.9 Intercooler assembly

4.1.9.1 Removal and refitting of intercooler
assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the front bumper assembly (refer to
8.6.3.3 Removal and refitting of front bumper
assembly)

6. Remove the front bumper energy absorption block
(refer to 8.6.3.4 Removal and refitting of front bumper
energy absorption block)

7. Remove the radiator guide frame (refer to 8.6.3.14
Removal and refitting of radiator guide frame (REV))

8. Remove the intercooler assembly.

a. Unscrew the 2 bolts on the intercooler.
Tightening torque of bolt: 9+1Nm.

b. Loosen the pipe clamp bolts and disconnect the left
hose of intercooler from the intercooler assembly.

Tightening torque of bolt: 6x1Nm.
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c. Unscrew the bolts A and B that fix the compressor
inlet and outlet pipes.

Tightening torque of bolt: 10+£1Nm.

CAUTION:

- There are two lifting lugs on the left and right sides

of the intercooler assembly. Be careful not to damage
the intercooler assembly and the lifting lugs.

- If the intercooler assembly is damaged, it must be
replaced with a new one to avoid air leakage in the
intake system.

d. Unscrew the 2 bolts on the A/C condenser and lift
the condenser up to the highest position.

Tightening torque of bolt: 8£1Nm.

CAUTION:

- The top end of the condenser is held up by the front-
end module, and the condenser cannot be pulled out.

e. Pry out the intercooler assembly with slight force
and disconnect the 2 lifting lugs.

CAUTION:

- There are two lifting lugs on the left and right sides
of the intercooler assembly. Be careful not to damage
the intercooler assembly and the lifting lugs.

- If the intercooler assembly is damaged, it must be
replaced with a new one to avoid air leakage in the
intake system.

VOYAH FREE



4. Powertrain system 4-39 Intake system

f. Pull out the intercooler and the connecting hose,
loosen the pipe clamp bolts, and disconnect the right
hose of intercooler from the intercooler assembly.

Tightening torque of bolt: 6x1Nm.

L N
=i
197 04 01 124

g. Take down the intercooler assembly (.

H97-04-01-130

Refitting procedure

The refitting procedure is performed in reverse order.
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4.1.9.2 Removal and refitting of intercooler air
inlet hose 1#
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the front bumper assembly (refer to
8.6.3.3 Removal and refitting of front bumper
assembly)

6. Remove the front bumper energy absorption block
(refer to 8.6.3.4 Removal and refitting of front bumper
energy absorption block)

7. Remove the radiator guide frame (refer to 8.6.3.14
Removal and refitting of radiator guide frame (REV))

8. Remove the front lower protective plate (refer to
8.6.4.3 Removal and refitting of front lower protective

plate (REV))

9. Remove the intercooler air inlet hose 1#.

a. Loosen the pipe clamp bolts and disconnect the
intercooler air inlet hose 1# from the intercooler
assembly.

Tightening torque of bolt: 6£1Nm.
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b. Loosen the pipe clamp bolts and disconnect the
intercooler air inlet hose from the air inlet pipe.

Tightening torque of bolt: 6£1Nm.

c. Take down the intercooler air inlet hose assembly

.

1197 04 01 122

=

Refitting procedure
The refitting procedure is performed in reverse order.
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4.1.9.3 Removal and refitting of intercooler air
inlet hose 2#

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the intercooler air inlet hose 2#.

a. Loosen the pipe clamp bolts and disconnect the

intercooler air inlet hose 2# from the turbocharger
assembly.

Tightening torque of bolt: 6+1Nm.

b. Loosen the pipe clamp bolts and disconnect the
intercooler air inlet hose 2#.

Tightening torque of bolt: 6£1Nm.
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c. Take out the intercooler air inlet hose 2# (1.

1197 04 01 052

Refitting procedure
The refitting procedure is performed in reverse order.
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4.1.9.4 Removal and refitting of intercooler air
outlet hose
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the front bumper assembly (refer to
8.6.3.3 Removal and refitting of front bumper
assembly)

6. Remove the front bumper energy absorption block
(refer to 8.6.3.4 Removal and refitting of front bumper
energy absorption block)

7. Remove the radiator guide frame (refer to 8.6.3.14
Removal and refitting of radiator guide frame (REV))

8. Remove the front lower protective plate (refer to
8.6.4.3 Removal and refitting of front lower protective

plate (REV)

9. Remove the intercooler air outlet hose.

a. Loosen the pipe clamp bolts and disconnect the
intercooler air outlet hose.

Tightening torque of bolt: 6£1Nm.

-
| sl H37-01-01-123 |

Es =
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c. Unscrew the bolts A and B that fix the compressor
inlet and outlet pipes.

Tightening torque of bolt: 10+£1Nm.
CAUTION:
- There are two lifting lugs on the left and right sides

of the intercooler assembly. Be careful not to damage
the intercooler assembly and the lifting lugs.

- If the intercooler assembly is damaged, it must be
replaced with a new one to avoid air leakage in the
intake system.

d. Unscrew the 2 bolts on the A/C condenser and lift
the condenser up to the highest position.

Tightening torque of bolt: 8£1Nm.

CAUTION:

- The top end of the condenser is held up by the front-
end module, and the condenser cannot be pulled out.

e. Pry out the intercooler assembly with slight force
and disconnect the 2 lifting lugs.

CAUTION:

- There are two lifting lugs on the left and right sides
of the intercooler assembly. Be careful not to damage
the intercooler assembly and the lifting lugs.

- If the intercooler assembly is damaged, it must be

replaced with a new one to avoid air leakage in the
intake system.
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f. Pull out the intercooler and the connecting hose,
loosen the pipe clamp bolts, and disconnect the right
hose of intercooler from the intercooler assembly.

Tightening torque of bolt: 6x1Nm.

g. Take down the intercooler air outlet hose assembly

.

HY7-01-01-125

Refitting procedure

The refitting procedure is performed in reverse order.
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4.1.9.5 Removal and refitting of intercooler air
outlet pipe assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the air filter assembly (refer to 4.1.8.1
Removal and refitting of air filter assembly)

6. Remove the high voltage desorption tube assembly
(refer to 4.3.8.6 Removal and refitting of high voltage
desorption tube assembly)

7. Disconnect the intercooler air outlet pipe (refer to
4.1.9.4 Removal and refitting of intercooler air_outlet
hose)

8. Remove the water outlet chamber end cover (refer
to 4.4.8.1 Removal and refitting of water outlet
chamber end cover)

9. Remove the thermostat (refer to 4.4.8.2 Removal
and refitting of thermostat)

10. Remove the water outlet chamber (refer to 4.4.8.3
Removal and refitting of water outlet chamber
assembly)

11. Remove the ranger extender water outlet pipe
(refer to 4.4.8.77 Removal and refitting of ranger
extender water outlet pipe)

12. Remove the throttle front end intake
pressure/temperature sensor (refer to 4.5.16.9
Removal and refitting of throttle front end intake
pressure/temperature sensor)

13. Remove the intercooler air outlet pipe assembly.

a. Loosen the pipe clamp bolts and disconnect the
intercooler air outlet hose from the air outlet pipe.

Tightening torque of bolt: 6£1Nm.
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b. Loosen the pipe clamp bolts and disconnect the
intercooler air outlet pipe from the electronic throttle
valve assembly.

Tightening torque of bolt: 6£1Nm.

X,

[ 1197 04 01 131 .

c. Unscrew the 2 bolts on the intercooler air outlet
pipe.
Tightening torque of bolt: 20+2Nm.

d. Take out the intercooler air outlet pipe .

Refitting procedure
The refitting procedure is performed in reverse order.
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4.2 Exhaust system

4.2.1 Precautions

- Do not operate the exhaust system until the range extender is cooled down naturally, for the exhaust
pipeline temperature is high when the range extender is running or shortly after the range extender is stopped,
S0 as to avoid burns caused by high temperature components to service personnel.

- When refitting the exhaust manifold and three-way catalytic converter assembly, all fasteners should be
replaced with new parts.

- Distinguish the difference between front and rear oxygen sensors: the front oxygen sensor is installed at the
front end of the three-way catalytic converter; the rear oxygen sensor is installed at the rear end of the three-
way catalytic converter.

- Please handle the oxygen sensor carefully to avoid dropping the heated oxygen sensor.

- Electrical connectors and vent ends must not come into contact with grease, dust, or other contaminants. Do
not use any kind of cleaning agent.

- Anti-seize agent must be applied to the threads of all fasteners in the exhaust manifold assembly.

- The heating parts of exhaust pipeline should be kept sufficiently far away from the body and other parts on
body during the refitting of exhaust pipeline, otherwise it is easy to cause friction and damage other parts.

- The connection bending degree of exhaust system parts should not exceed 10 degrees, otherwise it will
cause deformation of related parts and damage the sealing performance of the exhaust system.

- While refitting all the exhaust system assembly to the body, make sure to loosen the bolts/nuts of the
connection parts of the exhaust system again and calibrate them such that the exhaust pipeline can be under
uniform force, and then retighten them in place to the specified torque.
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4.2.2 Introduction to structure and principle

- The exhaust system consists of exhaust manifold, three-way catalytic converter assembly, exhaust pipe,
muffler, gasket and others.

- The three-way catalytic converter is an emission control device installed on the range extender exhaust
system to reduce hydrocarbons (HC), carbon monoxide (CO) and nitrogen oxides (NOX) in the exhaust gas.

- The combustion process of gasoline fuel produces toxic elements such as carbon monoxide, nitrogen oxides
and non-combustible hydrocarbons. These toxic gases are converted into carbon dioxide, water and nitrogen
by chemical reactions in catalytic converters.

- The catalyst in the converter is not serviceable.
Three-way catalytic converter assembly

- The three-way catalytic converter is the most important external purification device installed in the
automobile exhaust system, which can convert harmful gases such as CO, HC and NOx from automobile
exhaust into harmless carbon dioxide, water and nitrogen through oxidation and reduction. When the high-
temperature automobile exhaust gas passes through the purification device, the purifying agent in the three-
way catalyst converter will enhance the activity of the three gases CO, HC and NOx, prompting them to carry
out a certain oxidation-reduction chemical reaction, in which CO is oxidized to a colorless, non-toxic carbon
dioxide gas at high temperature; HC compounds are oxidized to water and carbon dioxide at high
temperature; and NOX is reduced to nitrogen and oxygen. The three harmful gases are turned into harmless
gases, so that the automobile exhaust gas can be purified.

Muffler assembly

- The mobile muffler is a part used to reduce the noise generated when the exhaust gas of the motor vehicle
is discharged, and make the high-temperature exhaust gas to be discharged safely and effectively. As part of
the exhaust pipe, the muffler should ensure smooth exhaust, low resistance and sufficient strength of the
exhaust pipe. The muffler must withstand the high temperature exhaust of 500°C -700°C to ensure that it will
not be damaged or lose the muffling effect within the specified driving mileage of the car.

Oxygen sensor

- Oxygen sensor is an essential element on range extenders that employ three-way catalytic converters to
reduce exhaust pollution. Once the air-fuel ratio of the mixture deviates from the theoretical air-fuel ratio, the
purifying capacity of the three-way catalyst converter for CO, HC and NOx will drop sharply, so an oxygen
sensor is installed in the exhaust pipe to detect the concentration of oxygen in the exhaust and send feedback
signals to the controller for the controller to control the increase or decrease of the fuel injection amount of the
injector, so as to control the air-fuel ratio of the mixture within the theoretical value range.

- Vehicles are now equipped with two oxygen sensors, respectively in the front and rear of the three-way
catalytic converter. The front one is used to detect the air-fuel ratio of the range extender under different
working conditions, and the computer adjusts the fuel injection amount and calculates the ignition time
according to the signal. The rear one is mainly used to detect the working quality of the three-way catalytic
converter, that is, the conversion rate of the catalytic converter. By comparing with the data of the front
oxygen sensor, it is an important basis to detect whether the three-way catalytic converter works normally
(good or bad).
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4.2.3 Position diagram of parts

H97-01-02-001
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4.2.4 Structural exploded view of exhaust system and turbocharger

X H97-01-02-002
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SIN

Part name

Loading quantity

Remarks

Turbocharger

Turbocharger heat shield

Upper heat shield

Gasket

Catalytic converter gasket

Exhaust Manifold

Gasket

Lower heat shield

Ol (N | O Bd]|] W] N|PF

Catalytic converter assembly

=
o

Catalytic converter gasket

[EEN
[ERN

Bellows assembly

RlRr|Rr|Rr|RP|IRP|RP|[RP|[RP|[R]|FR
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4.2.5 Structural exploded view of exhaust system and muffler

H97-01-02-003
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SIN

Part name

Loading quantity

Remarks

Muffler gasket

Lifting ring

Front muffler heat shield

Lifting ring

Front muffler assembly

Lifting ring

Muffler gasket

Fuel tank heat shield

Ol (N | O Bd]|] W] N|PF

Lifting ring

[EEN
o

Lifting ring

[EEN
[ERN

Rear muffler assembly

RlRr|Rr|Rr|RP|IRP|RP|[RP|[RP|[R]|FR
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4.2.6 Technical parameters

Tightening Torque

Fastening position

Specification

Tightening torque: N=m

Catalytic converter assembly and
mid-end exhaust pipeline

assembly Hexagon flange nut M10x1.25 45+5
Middle exhaust pipe assembly
Exhaust Manifold Hexagon flange nut M6x1.25 34+£2
Front muffler heat shield Hexagon flange nut M6 8+2
Fuel tank heat shield Hexagon flange nut M6 812
Hexagon flange nut M10x1.25 505
Catalytic converter assembly Attached M10 bolt of catalyst 505
converter
Clamp assembly 15+1
4.2.7 Special tools
SIN Tool Name Tool No. Description
1 Special tool for removal and refitting H52202000 For removing and refitting oxygen
of oxygen sensor sleeve sensor
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4.2.8

4.2.8.1 Exhaust system failure

Common faults

Fault causes

Countermeasures

1. Obstruction of exhaust system
2. Air leakage of intake manifold

Clean or replace exhaust system parts
Service the exhaust system related pipelines

4.2.8.2 Exhaust system emissions unacceptable

Fault causes

Countermeasures

1. The use of leaded gasoline caused damage to the
oxygen sensor and three-way catalytic converter

2. The misfire caused by failure of the ignition system
and long-term use result in damage to the oxygen
sensor and the three-way catalytic converter

3. The exhaust system is subjected to air leakage, and
the ECU cannot get the correct oxygen sensor signal,
causing the air-fuel ratio to become richer

Use unleaded gasoline, and replace oxygen sensor
and three-way catalytic converter

Service the ignition system, and replace the oxygen
sensor and three-way catalytic converter

Service the exhaust system

4.2.8.3 Exhaust system noisy

Fault causes

Countermeasures

1. Air leakage of intake manifold
2. Obstruction of exhaust system

Service the exhaust system related pipelines
Clean or replace exhaust system parts
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H7-04-02-190

4.2.9 Exhaust hot end

4.2.9.1 Removal and refitting of three-way catalytic
converter
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Lift the vehicle.

6. Remove the front lower protective plate (refer to
8.6.4.3 Removal and refitting of front lower protective
plate (REV)

7. Remove the turbocharger upper heat shield
assembly (refer to 4.5.9.1 Removal and refitting of
turbocharger upper heat shield assembly)

8. Remove the oxygen sensor | (refer to 4.2.9.3
Removal and refitting of oxygen sensor 1)

9. Disconnect the exhaust bellows assembly (refer to
4.2.9.2 Removal and refitting of bellows assembly)

10. Remove the three-way catalytic converter
assembly.

a. Unscrew the three nuts connecting the three-way
catalytic converter assembly and the turbocharger
assembly.

Tightening torque of nut: 50+5Nm.
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b. Take out the three-way catalytic converter
assembly (.

c. Take out the gasket (O between the three-way
catalytic converter assembly and the turbocharger
assembly.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION!

- Each time the exhaust system assembly is removed,
the bolts and nuts need to be replaced.

- When removing the exhaust system assembly, the
old gaskets need to be scrapped and replaced with
new ones.

- Wear goggles and gloves when removing exhaust
system parts. Otherwise, rust and sharp edges falling
from worn exhaust system parts can cause serious
personal injury.

- To avoid burns, do not service the exhaust system
when it is hot. Please allow the exhaust system to
cool before servicing.
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4.2.9.2 Removal and refitting of bellows assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Lift the vehicle.

6. Remove the front lower protective plate (refer to
8.6.4.3 Removal and refitting of front lower protective

plate (REV)

7. Remove the range extender assembly (refer to
4.5.8.1 Removal and refitting of range extender

assembly)

8. Remove the bellows assembly.

a. Unscrew the 2 nuts connecting the three-way
catalytic converter assembly and the exhaust bellows
assembly.

Tightening torque of nut: 20£2Nm.

b. Take out the bellows gasket (U and discard it.
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c. Unscrew the 2 nuts connecting the rear end of the
range extender cylinder block with the exhaust
bellows assembly.

Tightening torque of nut: 20+2Nm.

d. Unscrew the 2 bolts connecting the exhaust
bellows assembly to the exhaust mid-section muffler
assembly.

Tightening torque of bolt: 20+2Nm.

e. Disconnect the exhaust bellows assembly O from
the range extender assembly.
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f. Take out the exhaust bellows assembly .
CAUTION!

- The exhaust bellows assembly can only be taken out
after the range extender assembly is lifted out.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION!

- After the exhaust bellows assembly is removed, it
may not be possible to take it out of the vehicle and
the range extender assembly will need to be removed.

- Each time the exhaust system assembly is removed,
the bolts and nuts need to be replaced.

- When removing the exhaust system assembly, it is
necessary to discard the old gaskets; when refitting
the exhaust system assembly, it is necessary to
replace the gaskets with new ones.

- Wear goggles and gloves when removing exhaust
system parts. Otherwise, rust and sharp edges falling
from worn exhaust system parts can cause serious
personal injury.

- To avoid burns, do not service the exhaust system
when it is hot. Please allow the exhaust system to
cool before servicing.
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4.2.9.3 Removal and refitting of oxygen sensor |

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the turbocharger upper heat shield
assembly (refer to 4.5.9.1 Removal and refitting of
turbocharger upper heat shield assembly)

6. Remove the oxygen sensor |.

a. Disconnect the connector of oxygen sensor |I.

b. Disconnect the clip of the oxygen sensor |
connector.
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c. Remove the connecting bolts between the oxygen
sensor | assembly and the three-way catalytic
converter assembly.

Tightening torque of oxygen sensor | assembly:
42+2Nm.

|
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d. Take out the oxygen sensor | assembly.

1197 04 02 040

e o

Refitting procedure
The refitting procedure is performed in reverse order.
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4.2.9.4 Removal and refitting of oxygen sensor II

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the intercooler air inlet hose 2# (refer to
4.1.9.3 Removal and refitting of intercooler air inlet

hose 2#)

6. Remove the air filter outlet pipe assembly (refer to
4.1.8.6 Removal and refitting of air filter outlet pipe

assembly)

7. Remove the oxygen sensor 1I.

a. Disconnect the connector of oxygen sensor 1I.

b. Remove the oxygen sensor I assembly .
Tightening torque of bolt: 42+2Nm.

Refitting procedure
The refitting procedure is performed in reverse order.
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4.2.9.5 Removal and refitting of exhaust manifold
lower heat shield

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the turbocharger upper heat shield
assembly (refer to 4.5.9.1 Removal and refitting of
turbocharger upper heat shield assembly)

6. Remove the turbocharger metal water return pipe
assembly (refer to 4.5.9.6 Removal and refitting of
turbocharger metal water return pipe assembly)

7. Remove the turbocharger metal water inlet pipe
assembly (refer to 4.5.9.7 Removal and refitting of
turbocharger metal water inlet pipe assembly)

8. Remove the three-way catalytic converter assembly
(refer to 4.2.9.1 Removal and refitting of three-way
catalytic converter assembly)

9. Remove the exhaust manifold lower heat shield.

a. Unscrew the 1 bolt connecting the front end of the
exhaust manifold lower heat shield to the exhaust
manifold.

Tightening torque of bolt: 10+1Nm.
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b. Unscrew the 2 bolts connecting the bottom of the
exhaust manifold lower heat shield to the exhaust
manifold.

Tightening torque of bolt: 10+1Nm.

c. Take out the exhaust manifold lower heat shield .

AJ_

Refitting procedure
The refitting procedure is performed in reverse order.
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4.2.9.6 Removal and refitting of exhaust manifold
upper heat shield
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the cylinder head heat shield (refer to
4.5.12.1 Removal and refitting of cylinder head heat

shield)

6. Remove the turbocharger assembly (refer to
4.5.9.10 Removal and refitting of turbocharger
assembly)

7. Remove the exhaust manifold upper heat shield.

a. Unscrew the 4 bolts connecting the exhaust
manifold upper heat shield to the exhaust manifold,
and take down the gasket.

Tightening torque of bolt: 10+2Nm.

b. Take down the exhaust manifold upper heat shield

©.

()

Refitting procedure
The refitting procedure is performed in reverse order.
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4.2.9.7 Removal and refitting of exhaust manifold
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the cylinder head heat shield (refer to
4.5.12.1 Removal and refitting of cylinder head heat
shield)

6. Remove the turbocharger assembly (refer to
4.5.9.10 Removal and refitting of turbocharger
assembly)

7. Remove the exhaust manifold upper heat shield
(refer to 4.2.9.6 Removal and refitting of exhaust
manifold upper heat shield)

8. Remove the exhaust manifold assembly.

a. Unscrew the 9 nuts connecting the exhaust
manifold assembly to the cylinder head body in the
order marked.

Tightening torque of nut: 34+2Nm.

-
7—
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b. Take out the exhaust manifold assembly (.

JE’J‘!“‘;’T?W,_ =
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4. Powertrain system

Refitting procedure
The refitting procedure is performed in reverse order.

CAUTION:

- Refit the 9 bolts connecting the exhaust manifold
assembly to the cylinder head block in the order
marked.

- When refitting the exhaust manifold, replace the nuts
and washers with new ones.

- When refitting the exhaust manifold, replace the
exhaust manifold gasket with a new one.
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4-71 Exhaust system

H97-01-02-085

4.2.9.8 Removal and refitting of exhaust manifold
gasket

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the cylinder head heat shield (refer to
4.5.12.1 Removal and refitting of cylinder head heat
shield)

6. Remove the turbocharger assembly (refer to
4.5.9.10 Removal and refitting of turbocharger
assembly)

7. Remove the exhaust manifold upper heat shield
(refer to 4.2.9.6 Removal and refitting of exhaust
manifold upper heat shield)

8. Remove the exhaust manifold assembly (refer to
4.2.9.7 Removal and refitting of exhaust manifold

assembly)

9. Remove the exhaust manifold gasket

a. Take down the exhaust manifold gasket.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- When refitting the exhaust manifold, replace the nuts
and washers with new ones.

- When refitting the exhaust manifold, replace the
exhaust manifold gasket with a new one.
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4.2.10 Muffler assembly

4.2.10.1 Removal and refitting of front muffler
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

. Open the engine hood.
. Remove the engine compartment trim panel.

. Lift the vehicle.

2
3
4. Disconnect the battery negative terminal.
5
6. Remove the front muffler assembly.

a. Unscrew the 2 bolts and nuts at the connection
between the front muffler assembly and the bellows
assembly.

Tightening torque of bolt: 20+2Nm.

b. Unscrew the 2 bolts and nuts at the connection of
the front and rear mufflers.

Tightening torque of bolt: 20+2Nm.

\
\ 1197 04 02 051
|
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c. Disconnect the 2 lifting ears connecting the front
muffler assembly to the body.

1197 04 02 052

b. Take down the front muffler assembly @.

~
H97-04-02-053

Refitting procedure
The refitting procedure is performed in reverse order.

CAUTION:

- When refitting exhaust system assembly, bolts, nuts
and corresponding gaskets must be replaced with
new ones.

- When refitting the front and rear muffler assemblies,
it is necessary to check whether the front insulation
pads are in good condition. If they are damaged, they
must be replaced with new ones.

.
H97-01-02-061
o i -, —/
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4.2.10.2 Removal and refitting of rear muffler
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Disconnect the battery negative terminal.
4. Lift the vehicle.

5. Remove the rear lower protective plate (refer to
8.6.4.6 Removal and refitting of rear lower protective

plate (REV) )

6. Remove the rear muffler assembly.

a. Unscrew the 2 bolts and nuts at the connection
between the front muffler assembly and the rear
muffler assembly.

Tightening torque of bolt/nut: 20+2Nm.

b. Disconnect the rubber lifting lug.
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4-75 Exhaust system
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c. Disconnect the 2 rubber lifting lugs of the rear
muffler.

d. Remove the rear muffler assembly (.

Refitting procedure
The refitting procedure is performed in reverse order.

CAUTION:

- When refitting exhaust system assembly, bolts, nuts
and corresponding gaskets must be replaced with
new ones.

- When refitting the front and rear muffler assemblies,
it is necessary to check whether the front insulation
pads are in good condition. If they are damaged, they
must be replaced with new ones.
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4.2.10.3 Removal and refitting of front muffler
gasket
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Disconnect the battery negative terminal.
4. Lift the vehicle.

5. Remove the front muffler assembly (refer to
4.2.10.1 Removal and refitting of front muffler

assembly)

6. Remove the front muffler gasket.

a. Remove the front muffler gasket (.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- When refitting the exhaust system assembly, bolts
(nuts) and corresponding gaskets must be replaced
with new ones.

- When refitting the front and rear muffler assemblies,
it is necessary to check whether the front insulation
pads are in good condition. If they are damaged, they
must be replaced with new ones.
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4-77 Exhaust system

4.2.10.4 Removal and refitting of rear muffler
gasket
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Disconnect the battery negative terminal.
4. Lift the vehicle.

5. Remove the front muffler assembly (refer to
4.2.10.1 Removal and refitting of front muffler

assembly)

6. Remove the rear muffler gasket.

a. Remove the rear muffler gasket (.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- When refitting the exhaust system assembly, bolts
(nuts) and corresponding gaskets must be replaced
with new ones.

- When refitting the front and rear muffler assemblies,
it is necessary to check whether the front insulation
pads are in good condition. If they are damaged, they
must be replaced with new ones.
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H97-01-02-057

4.2.10.5 Removal and refitting of front muffler heat
shield
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Disconnect the battery negative terminal.
4. Lift the vehicle.

5. Remove the front muffler assembly (refer to
4.2.10.1 Removal and refitting of front muffler

assembly)

6. Remove the front muffler heat shield.

a. Unscrew the 5 bolts on the front muffler heat shield.
Tightening torque of bolt: 8£2Nm.

b. Remove the front muffler heat shield .

Refitting procedure
The refitting procedure is performed in reverse order.
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4.2.10.6 Removal and refitting of fuel tank heat
shield

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Disconnect the battery negative terminal.
4. Lift the vehicle.

5. Remove the fuel tank heat shield.

a. Unscrew the 4 bolts on the fuel tank heat shield.
Tightening torque of bolt: 8£2Nm.

1197 04 02 054

\

b. Take down the fuel tank heat shield (.

Refitting procedure
The refitting procedure is performed in reverse order.
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4.3 Fuel system

4.3.1 Precautions

Warning about actions to take when handling the fuel system:

Fuel vapors can build up when servicing fuel system parts in confined work areas such as the passenger
compartment.

To avoid the risk of fire and vapor build-up, forced ventilation is required by opening the door and placing a
fan unit.

Plug or cover all fuel system pipeline openings to reduce the evaporation of fuel vapors.
Clean up spilled fuel immediately and avoid sparks and any ignition sources.

Use signs to alert others in the work area that the fuel system is being serviced.
Warning about fuel and evaporative discharge pipes:

- All cracked, scratched or damaged fuel pipes should be replaced during refitting and no attempt should be
made to repair the fuel pipelines.

- When removing or refitting the fuel pipe, do not directly hit the fuel pipe clamp with a hammer or hard tool.

- A few drops of clean range extender lubricating oil can be applied to the male fitting before connecting the
fuel pipe joint. This ensures proper reconnection and prevents possible fuel leaks.

- Never inhale air from evaporative discharge pipes or hoses. Fuel vapors in evaporative exhaust components
can cause personal injury.

- Gasoline or gasoline vapors are highly flammable and can cause a fire in the presence of an ignition source.
- To prevent fire or explosion hazards, do not use open containers to discharge or store gasoline.

- Please prepare corresponding fire extinguishers and fire hydrant facilities (which can provide a large amount
of water) in the service site.

Warning about removing fuel pressure:

- Before servicing the fuel system, it is necessary to remove pressure from the fuel system to reduce the risk
of personal injury.

- A small amount of fuel may spill when servicing fuel pipelines, fuel injection pumps or connections after
removing pressure from the fuel system.

Matters concerning the fuel pressure relief of VOYAH FREE REV:

- Turn off the start switch, open the engine compartment fuse box, and follow the fuse instructions inside the
box cover to unplug the fuel pump fuse or relay.

- Turn on the start switch, and READY will be displayed on the vehicle meter, then select outing mode, the
vehicle will start the range extender to consume the remaining fuel in the fuel pipe, and the fuel pressure relief
will be completed.

- Turn off the start switch, wait for 10 minutes, disconnect the negative pole of the battery, and then carry out
subsequent servicing operations.

- The fuel pressure relief for VOYAH FREE REV applies to all the operations before the servicing of the fuel
system in this chapter.
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4.3.2 Introduction to structure and principle

Fuel System Overview

- The fuel system consists of fuel tank, fuel pump, fuel inlet pipe, fuel rail, injector nozzle, fuel tank clean air
filter, etc.

- The fuel system undertakes fuel filling and transportation, which ensures that the fuel reaches the range
extender smoothly so that the range extender works. At the same time, it is responsible for collecting gasoline
vapor, and introducing gasoline vapor into the intake manifold to mix with air, and then press it into the
combustion chamber of the range extender for combustion.

- The adsorption and desorption principle of the evaporation system is that the fuel in the fuel tank produces
fuel vapor due to the change of ambient temperature.

- When the steam pressure is greater than the set pressure of the system, the two-way valve of the system is
opened, and the fuel vapor enters the carbon canister and is adsorbed by the activated carbon.

- When the internal pressure of the system is lower than the set pressure, the two-way valve opens, and the
external air enters the system through the carbon canister for supplementation; when the range extender is
running, the controller detects the opening condition of the canister solenoid valve, the canister solenoid valve
opens, and the fuel vapor enters the range extender under the action of supercharging in the intake manifold
and participates in combustion.

Fuel pump assembly

- The gasoline pump is used to pump gasoline out of the tank and generate the working pressure required by
the range extender. Gasoline passes through the fuel line and is sent to the fuel rail.

- The fuel pressure regulator is integrated into the fuel pump assembly to regulate the fuel pressure in the
pipeline.

- The fuel level sensor is integrated in the fuel pump assembly to measure the fuel level in the fuel tank.
Injector nozzle

- The injector nozzle itself is a normally closed valve (normally closed valve means that the valve is always
closed when no control signal is input; and the normally open valve means that the valve is always open
when no control signal is input), of which the opening and closing are controlled by a valve needle moving up
and down.

- When the controller issues a fuel injection command, the current flows through the coil in the injector nozzle,
and a magnetic field is generated to suck up the valve needle, allowing the gasoline to be ejected from the
hole of the injector nozzle. The biggest advantage of the electronically controlled injection system is that the
controller accurately controls the fuel injection, so that the engine can have the correct air-fuel ratio in any
state, save fuel, and make the fuel used efficiently. Not only does it keep the engine running smoothly, but its
exhaust complies with environmental regulations.

Fuel rail

The fuel rail is the oil line pipe in front of the injector that supplies fuel to the cylinders of the internal
combustion engine. It contains a fuel inlet and a seat cover that connects multiple injectors.

PCV valve

PCV is the abbreviation of Positive Crankcase Ventilation in English, which means crankcase (or oil sump)
active ventilation control system in Chinese. It is mainly used to introduce the gas in the crankcase into the
intake manifold through the PCV valve, which avoids insufficient combustion and deterioration of emissions.
This prevents blow-by of crankcase exhaust gases from entering the atmosphere and prevents oil
deterioration.
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4.3.3 Position diagram of parts

H97-04-03-001
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4. Powertrain system

4-83 Fuel System

4.3.4 Exploded view

197-04-03-002
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4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Fuel inlet pipe 3# assembly

Fuel inlet pipe 2# assembly

Canister desorption tube 3#

Canister desorption tube 2#

Al b ] O[N] PF

High-pressure desorption tube assembly

el
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H97-04-03-003
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S/N Part name Loading quantity Remarks
1 Fuel pump pressure plate 1
2 Fuel pump seal ring 1
3 Fuel pressure sensor assembly 1
4 Electronic fuel pump assembly 1
5 Fuel tank assembly 1
6 Fuel tank mounting strap II 1
7 Fuel tank heat shield
8 Fuel filler hose 1
9 Fuel tank cap assembly 1
10 Fuel tank mounting strap 1 1
11 Fuel filler pipe 1
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H97-04-03-004
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4. Powertrain system

SIN

Part name

Loading quantity

Remarks

DMTL

Air filter

Air filter bracket

DMTL bracket

AIr filter conduit 1#

Fuel vapor pipe assembly

Fuel tank isolation valve assembly

Fuel tank isolation valve guide

Ol (N | O Bd]|] W] N|PF

Clean air conduit

[EEN
o

Canister desorption tube 1#

[EEN
[ERN

Canister & accessories assembly

RlRr|Rr|Rr|RP|IRP|RP|[RP|[RP|[R]|FR
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H97-04-03-005
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4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Vent pipe 1

Cylinder head cover assembly

Vent pipe 2

PCV valve assembly

Dual check valve vent pipe assembly

Canister control valve assembly

N oo b~ WOW|IDN| P

Intake manifold assembly

L
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4-91 Fuel System

4.3.5 Technical parameters

S/N Name Fuel specifications Capacity
1 Fuel tank 92 # above gnleaded oL
gasoline

4.3.5.1 Tightening torque

Fastening position Specification Tightening torque (N=m)
Fuel tank strap fastener Hexagon flange bolt 22+3
Canister Hexagon flange nut 812
Fuel filler pipe Worm drive hose clamp 35+£05
Fuel vapor pipe assembly Hexagon flange bolt 8+2
Fuel supply steel pipe fixing Hexagon flange bolt M5x8 51
bracket
Fuel pipe fixing bracket Hexagon flange nut M6 812
Fuel rail injector assembly Hexagon flange bolt M8x50 12+1
4.3.6 Special tools
S/IN Tool Name Tool No. Remarks
1 Fuel pump cover plate removal tool H971101A00
2 Hydraulic lifter H51202001
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4. Powertrain system

4.3.7 Common faults
SIN Fault phenomenon: Possible causes Troubleshooting methods
1 The fuel injector is blocked, sealed | Check the injector, and replace it
improperly and damaged. if necessary
Unstable idle speed and )
e : . . Overhaul or replace the electronic
2 difficult starting of range | The fuel pressure is too high or low.
fuel pump
extender
3 Range extender control unit faulty Checkorredacethergnge
extender control unit
4 The fuel pressure regulator is faulty. Overhaul or replace the electronic
fuel pump
High fuel pressure .
5 The fuel return pipe is blocked. Overhaul or replace the electronic
fuel pump
6 The fuel pump fuse has poor contact Overhaul the fuel pump fuse.
or is damaged.
7 Theﬂmlpwnprdayhaspoor Overhaul the fuel pump relay.
contact or is damaged.
The fuel pipeline is sealed .
8 Low fuel pressure improperly and leaky. Overhaul the fuel pipelines.
9 Fuel filter blocked (integrated) Replace the fuel pump assembly.
The fuel pressure regulator is
10 damaged. Replace the fuel pump assembly.
11 The fuel pump is worn or damaged. | Replace the fuel pump assembly.
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4-93 Fuel System

L

LR

HY7-04-03-010

H97-04-03-011

4.3.8 Fuel sender

4.3.8.1 Removal and refitting of electronic fuel
pump assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Disconnect the battery negative terminal.
3. Remove the engine compartment trim panel.
4. Pull out the fuel pump fuse.

5. Remove the rear seat cushion assembly (refer to
8.1.5.1 Removal and refitting of rear seat cushion

assembly)

6. Remove the electronic fuel pump assembly.

a. Take out the fuel tank access cover.

b. Disconnect the 2 connectors on the fuel pump
assembly.
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4. Powertrain system

1197 04 03 012
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197 04 03 013

H97-01-03-011
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c. Disconnect the connecting pipe clamp between the
fuel pump assembly and the fuel inlet pipe 2#.

CAUTION:

- Fuel sprayed under pressure can cause serious
damage to skin and eyes.

- Before removing pressurized fuel system assembly,
be sure to depressurize the fuel system prior to
servicing.

d. Unscrew the oil pump pressure plate.
CAUTION:
- Use special tools for removal and refitting.

e. Take out the fuel pump assembly @.

CAUTION:

- Use special tools for removal and refitting.

- Lift the fuel tank fuel pump module slightly upwards.
Note the fuel level sensor.

- There will be some residual fuel inside the fuel pump
assembly, so be careful not to leak it into the car.

Refitting procedure
The refitting procedure is performed in reverse order.
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4-95 Fuel System

H97-04-03-015

CAUTION:

- When refitting the fuel pump assembly, the fuel
pump seal ring must be replaced with a new one.

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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4. Powertrain system

4.3.8.2 Removal and refitting of fuel inlet pipe 2#
assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the high voltage (refer to 3.1.7.2 High
voltage removal)

6. Remove the fuel pump assembly (refer to 4.3.8.1
Removal and refitting of electronic_ fuel pump

assembly)

7. Remove the fuel tank assembly (refer to 4.3.9.1
Removal and refitting of fuel tank assembly)

8. Remove the battery pack assembly (refer to 5.1.5.1
Removal and refitting of battery pack assembly

(REV))

9. Remove the fuel inlet pipe 2# assembly.

a. Disconnect the 2 clips of the canister desorption
tube 2# and the fuel inlet pipe 2# assembly.

b. Disconnect the 4 pipe clamps that fix the fuel inlet
pipe 2# assembly on the body.
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c. Take down the fuel inlet pipe 2# assembly .

1197 04 03 064

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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4. Powertrain system

4.3.8.3 Removal and refitting of fuel inlet pipe 3#
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Disconnect the fuel inlet pipe 2# assembly (refer to
4.3.8.2 Removal and refitting of fuel inlet pipe 2#
assembly)

6. Remove the range extender controller (refer to
4.5.8.3 Removal and refitting of range extender
controller)

7. Remove the engine compartment high voltage box
assembly (refer to 4.5.8.2 Removal and refitting of
engine compartment high voltage box assembly)

8. Remove the generator controller assembly (refer to
4.5.8.4 Removal and refitting of generator controller

assembly)

9. Remove the fuel inlet pipe 3# assembly.

a. Disconnect the 1 clip connecting the fuel inlet pipe
3# assembly to the fuel rail.

b. Disconnect the 2 pipe clamps connecting the fuel
inlet pipe 3# assembly to the body.
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c. Take out the fuel inlet pipe 3# assembly (.

Refitting procedure

The refitting procedure is performed in reverse order.
CAUTION:

- Remove high voltage (refer to 3.1.7.2 High voltage
removal)

- After disconnecting the fuel pipeline, the exposed
pipeline interface must be well protected to prevent
debris from entering the fuel system.

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.

VOYAH FREE



4-100 Fuel System
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H97-04-03-031

4.3.8.4 Removal and refitting of canister
desorption tube 1#

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the electronic fuel pump assembly (refer to
4.3.8.1 Removal and refitting of electronic fuel pump

assembly)

6. Remove the fuel tank assembly (refer to 4.3.9.1
Removal and refitting of fuel tank assembly)

7. Remove the canister desorption tube 1#.

a. Disconnect the 1 pipe clamp that connects the
canister desorption tube 1# to the canister &
accessories assembly.

b. Disconnect the 2 clips connecting the canister
desorption tube 1# to the fuel tank assembly.
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c. Take down the canister desorption tube 1# (.

1197 04 03 052

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.

VOYAH FREE



4-102 Fuel System
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|

H97-01-03-039 I
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» . . . HH7-04-03-040

4.3.85 Removal and refitting of canister
desorption tube 2#

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the high voltage (refer to 3.1.7.2 High
voltage removal)

6. Remove the fuel pump assembly (refer to 4.3.8.1
Removal and refitting of electronic_ fuel pump
assembly)

7. Remove the fuel tank assembly (refer to 4.3.9.1
Removal and refitting of fuel tank assembly)

8. Remove the battery pack assembly (refer to 5.1.5.1
Removal and refitting of battery pack assembly)

9. Remove the canister desorption tube 2#.

a. Disconnect the 2 clips connecting the canister
desorption tube 2# and the fuel inlet pipe 2#
assembly.

b. Disconnect the 4 pipe clamps that secure the
canister desorption tube 2# to the body.
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c. Take down the canister desorption tube 2# (D.

11970403 041

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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4.3.8.6 Removal and refitting of high-pressure
desorption tube assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the air filter assembly (refer to 4.1.8.1
Removal and refitting of air filter assembly)

6. Remove the high-pressure desorption tube
assembly.

a. Disconnect the 1 clip connecting the high pressure
desorption tube assembly and the fuel evaporation
pipe assembly.

-y

el L

o il
B H97-01-03-220
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T

b. Disconnect 1 clip on the high pressure desorption
tube assembly and the range extender bracket.

B 1197 04 03 221 é
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c. Disconnect 1 pipe clamp connecting the high
pressure desorption tube assembly to the
turbocharger air inlet pipe.

d. Take out the high pressure desorption tube
assembly @.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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P

H97-01-03-080

4.3.8.7 Removal and refitting of fuel rail assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Depressurize the fuel system.

6. Remove the air filter assembly (refer to 4.1.8.1
Removal and refitting of air filter assembly)

7. Remove the ambient pressure sensor (refer to
4.5.16.7 Removal and refitting of ambient pressure
sensor)

8. Remove the PCV valve vent pipe 2# (refer to
4.5.18.2 Removal and refitting of PCV valve vent pipe
2#)

9. Remove the high-pressure desorption tube
assembly (refer to 4.3.8.7 Removal and refitting of
high-pressure desorption tube assembly)

10. Remove the fuel rail assembly.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.

a. Disconnect 1 pipe clamp connecting the fuel inlet
pipe 3# to the fuel rail assembly.
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b. Disconnect the connectors for the 4 injectors.

ey 1197 04

g

c. Unscrew the 2 bolts on the fuel rail assembly.

Tightening torque of bolt: 12+2Nm.

d. Remove the fuel rail assembly (including 4
injectors).

HS7-01-03-083 l
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e. Disconnect the clips of the 4 injectors.

L
L {
RC {

HY97 04 03 085

f. Take out 4 injector nozzles.

L B T |

1197 04 03 086

g. Fuel rail assembly .

11970403084

Refitting procedure
The refitting procedure is performed in reverse order.
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4.3.8.8 Removal and refitting of injector nozzle

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the fuel rail assembly (refer to 4.3.8.7
Removal and refitting of fuel rail assembly)

6. Remove the injector nozzle.

a. Disconnect the connection clip between the injector
nozzle and the fuel rail assembly.

§y 3§ 3 3
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b. Take out 4 injector nozzles.

H97-01-03-087

VOYAH FREE



4-110 Fuel System

4. Powertrain system

1197 04 03 088

Refitting procedure

The refitting procedure is performed in reverse order.
CAUTION:

- When refitting the injector nozzle, the seal ring must
be replaced with a new one.

CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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4.3.9 Fuel tank assembly
4.3.9.1 Removal and refitting of fuel tank assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Pull out the electric fuel pump fuse.

6. Remove the pipeline and harness on the fuel pump
(refer to 4.3.8.1 Removal and refitting of electronic
fuel pump assembly)

7. Lift the vehicle.
8. Remove the fuel tank assembly.

a. Loosen 1 pipe clamp bolt of the fuel filler pipe and
disconnect 1 pipe clamp.

HY7-04-03-026

b. Disconnect the 1 pipe clamp connecting the
canister desorption tube 1# and the -canister
desorption tube 2#.

H97-01-03-027
|
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c. Disconnect the 1 clip connecting the canister
desorption tube 1# to the fuel tank assembly.

d. Disconnect 1 pipe clamp connecting the clean air
conduit to the canister & accessories assembly.

e. Unscrew the 5 bolts that fix the fuel tank assembly
to the body, and take down the fuel tank mounting
strap | @ and the fuel tank mounting strap Il @.
Tightening torque of bolt: 22+2Nm.

CAUTION:

- When removing the fuel tank, a lifting device must
be used to support the bottom of the fuel tank.

- It is recommended that 2-3 people work together to
complete the lifting operation of the fuel tank.

HY7-01-03-033
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f. Take down the fuel tank assembly (.

197 04 03 034

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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4. Powertrain system

HY7-04-03-015

4.3.9.2 Removal and refitting of fuel pump seal
ring
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Disconnect the battery negative terminal.
4. Pull out the electronic fuel pump fuse.

5. Remove the electronic fuel pump assembly (refer to
4.3.8.1 Removal and refitting of electronic fuel pump
assembly)

6. Remove the fuel pump seal ring.

a. Take down the fuel pump seal ring (.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.

VOYAH FREE



4. Powertrain system

4-115 Fuel System

L,
e M 119 7-01~03-016

HY7-04-03 017

4.3.9.3 Removal and refitting of fuel filler pipe

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the fuel tank assembly (refer to 4.3.9.1
Removal and refitting of fuel tank assembly)

6. Remove the fuel filler pipe.

a. Unscrew the filler cap.

b. Unscrew the 2 bolts connecting the filler pipe to the
body.

Tightening torque of bolt: 6£1Nm.

VOYAH FREE



4-116 Fuel System 4. Powertrain system

c. Unscrew the 1 bolt that secures the filler pipe to the
body.

Tightening torque of bolt: 10+2Nm.

-y
197 04 03 018

d. Take out the fuel filler pipe assembly (.

HY7-04-03-019

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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4-117 Fuel System

H97-04-03-059

H97-04-03-060

4.3.9.4 Removal and refitting of fuel filler hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the fuel tank assembly (refer to 4.3.9.1
Removal and refitting of fuel tank assembly)

6. Remove the fuel filler hose.

a. Disconnect 1 pipe clamp connecting the fuel tank
assembly to the fuel filler hose.

CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.

b. Take down the fuel filler hose (.

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

H97-01-05-015

197 04 03 046

4.3.9.5 Removal and refitting of fuel tank mounting
strap |

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the fuel tank mounting strap I.

a. Unscrew the 2 bolts on the fuel tank mounting strap
l.

Tightening torque of bolt/nut: 22+2Nm.

b. Take down the fuel tank mounting strap | .
CAUTION:

- When removing the fuel tank mounting strap, a lifting
device is required to hold the bottom of the fuel tank.

Refitting procedure
Refit in reverse order of removal.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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HY7-04-03-048

4.3.9.6 Removal and refitting of fuel tank mounting
strap Il

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the fuel tank mounting strap II.

a. Unscrew the 2 bolts on the fuel tank mounting strap
.

Tightening torque of bolt/nut: 22+2Nm.

b. Take down the fuel tank mounting strap Il (D.
CAUTION:

- When removing the fuel tank mounting strap, a lifting
device must be used to support the bottom of the fuel
tank.

Refitting procedure
Refit in reverse order of removal.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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4. Powertrain system

4.3.10 Fuel evaporator
4.3.10.1 Removal and refitting of air filter

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the left rear wheel.

6. Remove the left rear wheel housing fender (refer to
8.6.4.2 Removal and refitting of rear wheel housing
fender assembly)

7. Remove the air filter.

a. Unscrew 1 bolt of air filter and bracket.
Tightening torque of bolt: 10+1Nm.

b. Disconnect 1 pipe clamp connecting the air filter to
air filter conduit #1.
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c. Take down the air filter .

Refitting procedure
Refit in reverse order of removal.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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4.3.10.2 Removal and refitting of air filter conduit
1#

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the fuel tank assembly (refer to 4.3.9.1
Removal and refitting of fuel tank assembly)

6. Remove the air filter conduit 1#.

a. Disconnect 1 securing strap on air filter conduit #1.

HY7-01-03-012 |

b. Disconnect 1 pipe clamp connecting the air filter
conduit #1 to the DMTL.

L

=

1197 04 03 043 |

b
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c. Disconnect the pipe clamp that connects the air
filter to air filter conduit #1.

d. Take down the air filter conduit 1# (.

-
G
(]

_

;‘
- 1197 04 03 044

Refitting procedure
Refit in reverse order of removal.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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b

|

|

HY7-04-03-043

HG7-04-03 024

4.3.10.3 Removal and refitting of DMTL

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the fuel tank assembly (refer to 4.3.9.1
Removal and refitting of fuel tank assembly)

6. Remove the DMTL.

a. Disconnect 1 pipe clamp connecting the air filter
conduit #1 to the DMTL.

b. Unscrew the 2 bolts that secure the DMTL to the
body.

Tightening torque of bolt: 10+1Nm.
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c. Take down the DMTL (D.

1197 04 03 025

Refitting procedure
Refit in reverse order of removal.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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4.3.10.4 Removal and refitting of clean air conduit

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the fuel tank assembly (refer to 4.3.9.1
Removal and refitting of fuel tank assembly)

6. Remove the clean air conduit.

a. Disconnect 1 pipe clamp connecting the clean air
conduit to the DMTL.

b. Disconnect 1 pipe clamp connecting the clean air
conduit to the body.
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c. Take down the clean air conduit @.

s
L7 0403 02

Refitting procedure
Refit in reverse order of removal.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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4.3.10.5 Removal and refitting of canister &
accessories assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the fuel tank assembly (refer to 4.3.9.1
Removal and refitting of fuel tank assembly)

6. Remove the canister & accessories assembly.

a. Unscrew the 3 bolts connecting the canister &
accessories assembly to the fuel tank assembly.
Tightening torque of bolt: 10+1Nm.

b. Take down the canister & accessories assembly (.

Refitting procedure
Refit in reverse order of removal.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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{197 04 03 054

4.3.10.6 Removal and refitting of fuel tank
isolation valve guide
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the fuel tank assembly (refer to 4.3.9.1
Removal and refitting of fuel tank assembly)

6. Remove the fuel tank isolation valve guide.

a. Disconnect the 2 pipe clamps attached to both
ends of the fuel tank isolation valve conduit.

b. Take down the fuel tank isolation valve guide (.

Refitting procedure
Refit in reverse order of removal.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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H97-01-03-061

H97-01-03-062

4.3.10.7 Removal and refitting of fuel tank
isolation valve assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the fuel tank assembly (refer to 4.3.9.1
Removal and refitting of fuel tank assembly)

6. Remove the fuel tank isolation valve assembly.

a. Disconnect the 2 pipe clamps attached to both
ends of the fuel tank isolation valve assembly.

b. Unscrew the 2 bolts on the tank isolation valve
assembly.

Tightening torque of bolt: 10+1Nm.
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c. Take down the fuel tank isolation valve assembly

.

197 04 03 063

Refitting procedure
Refit in reverse order of removal.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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4. Powertrain system

HY7-01-03-0538

4.3.10.8 Removal and refitting of fuel vapor pipe
assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the fuel tank assembly (refer to 4.3.9.1
Removal and refitting of fuel tank assembly)

6. Remove the fuel vapor pipe assembly.

a. Disconnect the 2 pipe clamps attached to both
ends of the fuel vapor pipe assembly.

b. Take down the fuel vapor pipe assembly .

Refitting procedure
Refit in reverse order of removal.
CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.
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4.3.10.9 Removal and refitting of canister control
valve assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the intake manifold assembly (refer to
4.1.8.7 Removal and refitting of intake manifold

assembly)

6. Disconnect the canister desorption tube 3# (refer to
4.3.10.10 Removal and refitting of canister desorption
tube 3#)

7. Remove the canister control valve assembly.

a. Disconnect the dual check valve vent pipe from the
canister control valve assembly.

CAUTION:

- After disconnecting the carbon canister desorption
tube, there may be leakage of fuel vapor. Pay
attention to sealing the relevant pipeline interfaces to
avoid the volatilization of fuel.

- Keep away from sources of ignition.

a. Take out the canister control valve assembly @.

Refitting procedure
Refit in reverse order of removal.
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4.3.10.10 Removal and refitting of canister
desorption tube 3#

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the high voltage (refer to 3.1.7.2 High
voltage removal)

6. Release any residual pressure in the fuel system
pipelines.

7. Remove the windshield lower trim panel (refer to
8.6.6.22 Removal and refitting of windshield lower trim
panel)

8. Remove the water bottle assembly and accessories
(refer to 4.4.8.79 Removal and refitting of water bottle
assembly and accessories)

9. Remove the engine compartment combination rod
(refer to 4.5.15.6 Removal and refitting of engine
compartment combination rod assembly)

10. Remove the range extender controller (refer to
4.5.8.3 Removal and refitting of range extender

controller)

11. Remove the engine compartment high voltage box
assembly (refer to 4.5.8.2 Removal and refitting of
engine compartment high voltage box assembly)

12. Remove the generator controller assembly (refer
to 4.5.8.4 Removal and refitting of generator controller
assembly)

13. Remove the high voltage battery (refer to 5.1.5.1
Removal and refitting of battery pack assembly)

14. Remove the intake manifold assembly (refer to
4.1.8.7 Removal and refitting of intake manifold
assembly)

15. Remove the canister desorption tube 3#.

a. Disconnect the pipe clamps 2# and 3# of the
canister desorption tube, and disconnect the pipe
clamps 2# and 3# of the fuel inlet pipe.

CAUTION:

- It is recommended to disengage 2 pipe clamp
interfaces at the same time;

- The plastic pipe clamps must be removed and
refitted gently. If the pipe clamps are damaged, the
corresponding pipe assembly must be replaced.

1197 04 03 039
T
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b. Disconnect 1 connection clip between the body and
the canister desorption tube 3#.

CAUTION:

- For the fuel pressure relief of VOYAH FREE REV,
please follow the steps in 4.3.1 Precautions at the
beginning of this chapter.

/ O c. Disconnect 1 connection clip between the body and
””“-ia h——l . .
— - the canister desorption tube 3#.

”"M“Jy—/w

d. Disconnect 1 connection clip between the body and
the canister desorption tube 3#.
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e. Disconnect the canister control valve from the
canister desorption tube 3#.

CAUTION:
- Disconnect the canister control valve connector.

;
o2
&, = o]

f. Take out the canister desorption tube 3# (.

Refitting procedure
Refit in reverse order of removal.
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4.4 Cooling system

4.4.1 Precautions
- Before removing any part of the cooling system, verify that the range extender coolant is cool enough that it
can be touched by hands.

- Be sure to use the type of coolant specified by the manufacturer. The use of the coolant not specified will
cause corrosion of the cooling system components, resulting in cooling system malfunction or failure.

- The cooling fan will be started at any time when the range extender is in running.
- The coolant is toxic and inedible. In case of skin contact, clean the skin timely.

- After the vehicle runs for a period of time, the cooling system will be subjected to high temperature and
certain pressure. When the coolant is not cooled and at high pressure, opening the water bottle cap will cause
the solution to spray on the range extender, the body and the service personnel, which can lead to serious
injury.

- Cooling system of REV: range extender cooling system; drive motor (including high voltage battery
assembly) cooling system.

- Cooling system of EV: drive motor (including high voltage battery assembly) cooling system.

- During maintenance or repair, if the coolant needs to be added or replaced, pay attention to the difference of
the cooling system to prevent misoperations.

- The coolant discharged during vehicle servicing should be collected in a centralized manner to avoid
pollution to water and environment. Technicians should test whether the collected coolant meets the
requirements for continued use:

- If the requirements for continued use are met, after servicing, add new coolant with the same specifications
and drain the air;

- If the requirements for continued use are not met, after servicing, it is necessary to replace the coolant of the
same specifications in the whole cooling system, and drain the air.

Coolant volume for VOYAH FREE.

- For VOYAH FREE (REV), the battery motor cooling system contains 12.5L coolant;

- For VOYAH FREE (REV), the cooling system of the range extender contains 6.5L coolant;

- For VOYAH FREE (EV), the battery motor cooling system contains 21L coolant;

- The coolant shall be replaced regularly according to the maintenance cycle specified by the manufacturer.
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4.4.2 Introduction to structure and principle

Overview of cooling system

- When the range extender works, the gas mixture is burned in the cylinder combustion chamber to generate
high temperature, and the heat is transmitted through the cylinder block. Without cooling, the range extender
will not work, so a range extender coolant passage is provided in the cylinder block. The heat exchange with
the outside world through the circulation of the range extender coolant can keep the operating temperature of
the range extender within a certain range, so that the range extender can work effectively in all working
conditions. When the range extender is in cold state, the cooling system controls the circulation amount of the
range extender coolant through the thermostat, so that the range extender can be quickly warmed up.

- The cooling system consists of radiator, water bottle assembly, electronic fan assembly, thermostat and its
housing, water pump and water pump drive belt. The mechanical water pump is driven by the accessory drive
pulley. The cooling system can work normally only when all parts are functioning properly. When the range
extender coolant reaches the working temperature of the thermostat, the thermostat is fully opened, and the
coolant flows through the cooling system for a large circulation.

- The water bottle assembly is connecting the radiator, and is used to recover the range extender coolant
discharged by expansion due to temperature rise. The water bottle assembly is used to maintain the correct
liquid level of the range extender coolant.

- When the range extender is shut down, the range extender coolant cools and contracts automatically, and
the range extender coolant that was previously drained is sucked back into the radiator and range extender.
Thereby, the coolant in the radiator improves the cooling efficiency.

- When the cooling system is in cold state, the range extender coolant level should be maintained between
the MIN and MAX marks on the water bottle assembly.

- The cooling fan control module changes the operating frequency of the cooling fan motor through the pulse
width modulation (PWM) signal, so that the cooling fan can run at a variable speed. The cooling fan speed is
affected by different operating conditions, and the range extender control module will adjust the duty cycle
according to the requirements of the cooling system.

Radiator assembly

- The radiator is a heat exchanger. It consists of a radiator core and 2 water chambers. The aluminum radiator
core employs a tube-and-fin cross-flow design, extending from the water inlet chamber to the water outlet
chamber. The cooling fins are arranged around the outside of the pipes to facilitate the conduction of heat to
the atmosphere. The flange edge of the water chamber and the aluminum radiator core are sealed with a high
temperature resistant rubber gasket. The radiator also has a drain valve located at the bottom of the right
water chamber. The drain valve unit consists of a drain valve and a drain valve seal ring. The radiator
dissipates heat from the coolant flowing through it. The coolant flowing through the pipes is dissipated by the
fins on the radiator core. As the air flows over the fins, it absorbs heat and reduces the coolant temperature.

Water bottle assembly

- The water bottle is a plastic jar with a threaded pressure cap. It is mounted higher than all other coolant
passages. The water bottle provides a space in the cooling system that allows the coolant to expand and
contract. There is a coolant filling point and a centralized bleed point on the water bottle cap. When the
vehicle is operating, the coolant is heated and expands. The increased coolant flows into the water bottle. As
the coolant circulates, the air is expelled as air bubbles. Coolant without bubbles is far more endothermic than
coolant with bubbles.

Thermostat assembly

- The thermostat automatically adjusts the amount of water entering the radiator according to the temperature
of the coolant, and changes the water circulation range to adjust the heat dissipation capacity of the cooling
system and ensure that the range extender works within a suitable temperature range.

- The thermostat must be kept in good working condition, otherwise it will seriously affect the normal operation
of the range extender. If the main valve of the thermostat is opened too late, the range extender will be
overheated; if the main valve is opened too early, the warm-up time of the range extender will be prolonged
and the temperature of the range extender will be too low.
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Range extender water pump

- The water pump is a component of the range extender cooling system used to circulate the coolant from
each cooling circulation component.

- The water pump consists of seals, bearings, pulleys and housing, and is driven by a drive belt to reduce the
noise of the water pump pulley. The water pump seals the drain hole groove to prevent coolant leakage.

Range extender coolant temperature sensor

- The range extender coolant temperature sensor is used to determine the operating temperature of the range
extender.
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4.4.3 Position diagram of parts
4WD pipeline for REV

1197-04-04-001
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RWD pipeline for REV

1197-04-04-002
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4AWD pipeline for EV

H97-01-01-003
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4.4.4 Exploded view

H97-01-01-001
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4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Water bottle assembly and accessories

Water bottle vent hose

Water tank hose 2#

Radiator outlet hose

Radiator inlet hose

ol | | W] DN|PF

Radiator assembly
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4. Powertrain system

S/N Part name Loading quantity Remarks
1 Turbocharger metal water return pipe 1
assembly
2 Water outlet chamber end cap 1
3 Water outlet chamber assembly 1
4 Thermostat assembly 1
5 Water outlet chamber gasket 1
6 Turbocharger water return hose 1
7 Turbocharger metal water inlet pipe assembly 1
8 Turbocharger water inlet hose 1
9 Water outlet pipe assembly 1
10 Heater water return pipe assembly 1
11 Water temperature sensor 1
12 Water pump gasket 1
13 Water pump inlet end cover 1
14 Water pump assembly 1
15 Turbocharger oil return pipe gasket II 1
16 Cooler metal water inlet pipe assembly 1
17 Cooler metal water return pipe assembly 1
18 Oil cooler water inlet hose 1
19 Oil cooler water return hose 1
20 Oil cooler assembly 1
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H97-01-01-006
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4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Low temperature radiator

Radiator upper bracket

Cooling module sealing strip (upper)

Radiator upper bracket bushing

Radiator assembly

Water temperature sensor

Radiator lower bracket bushing

Cooling module sealing strip (lower)

Ol o | N[O O | W] N|PF

Radiator lower bracket
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H97-01-01-007
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4. Powertrain system

S/IN Part name Loading quantity Remarks
1 Radiator fan motor assembly 1 (REV)
2 Radiator fan motor assembly 1 (EV)
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4. Powertrain system

S/IN Part name Loading quantity Remarks
1 Range extension controller water inlet hose 1
2 Charger water pipe assembly 1
3 Auxiliary water bottle assembly 1
4 Water pump assembly 1
5 Range extension controller water outlet hose 1
6 Range extender water outlet pipe 1
7 Water bottle outlet hose 1
8 Generator water outlet pipe 1
9 Water bottle inlet hose 1
10 Generator water inlet pipe 1
11 Middle channel water inlet pipe 1
12 Rear motor water outlet hose 1
13 Rear motor water inlet hose 1
14 Middle channel water outlet pipe 1
15 Low temperature radiator water inlet pipe 1

assembly
16 Water pipe assembly 1
17 Water pump outlet hose 1
18 Low temperature radiator water outlet pipe 1
19 Middle channel water outlet hose 1
20 Water pump assembly 1
21 3-way proportional valve assembly 1
22 4-way control valve assembly 1
23 4-way control valve water pipe | 1
24 Electronic water pump right fixing bracket 1
25 Low temperature radiator 1
26 Generator water outlet pipe rear section 1
27 3-way proportional valve fixing bracket 1
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4. Powertrain system 4-153 Cooling system

H97-01-01-009

VOYAH FREE




4-154 Cooling system

4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Battery pack outflow pipe assembly

4-way control valve assembly

Battery pack inflow pipe assembly

4-way control valve water pipe Il

PTC heater inflow pipe assembly

Battery cooler water outlet pipe assembly

N oo b~ WOW|IDN| P

Water pump assembly

L
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4. Powertrain system 4-155 Cooling system
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4-156 Cooling system

4. Powertrain system

SIN

Part name

Loading quantity

Remarks

PTC heater inflow pipe assembly

Battery pack inflow pipe assembly

Battery pack outflow pipe assembly

Water pump assembly

4-way control valve water pipe llI

Water pump assembly

Electronic water pump left fixing bracket

4-way control valve assembly

Ol o | N[O O | W] N|PF

Battery cooler water outlet pipe assembly

=
o

4-way control valve water pipe 4
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4. Powertrain system 4-157 Cooling system

H97-01-01-011
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4-158 Cooling system

4. Powertrain system

S/N Part name Loading quantity Remarks
1 Charger water pipe assembly 1
2 Middle channel water inlet pipe 1
3 Rear motor water inlet hose 1
4 4-way control valve water pipe | 1
5 Rear motor water outlet hose 1
6 4-way control valve water pipe I 1
7 Water pump to charger water pipe 1
8 Water pump assembly 1
9 3-way proportional valve assembly 1
10 Front engine water inlet pipe 1
11 Auxiliary water bottle assembly 1
12 Front engine water outlet pipe 1
13 Electronic water pump right fixing bracket 1
14 Low temperature radiator water outlet pipe 1
15 Low temperature radiator water inlet pipe 1

assembly
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4. Powertrain system

4-159 Cooling system

4.4.5 Technical parameters

Range extender coolant

Vehicle model Consumption per vehicle Remarks
REV 21L
EV 19L
Tightening Torque
S/N Part name Torque (N.m) Remarks
1 Low temperature radiator hexagon flange bolt 10+£1
2 Cross recessed pan head tapping screw 8x1
3 Radiator upper bracket bolt 10+1
4 Radiator lower bracket bolt 101
5 Water pump bracket 10+1
6 3-way proportional valve fixing bracket 10+1
7 4-way control valve assembly fixing bracket 10+1
8 Water bottle assembly fixing bracket bolt 202
4.4.6 Special tools
S/IN Tool Name Tool No. Remarks
1 Special tool for removal and refitting of water H52201000
pump belt
2 Special tool for water (flexible) pipe clamp H52205000
3 Special tool for wattsarrn(;‘llltlexible) pipe clamp - H52205001
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4-160 Cooling system

4. Powertrain system

447 Common faults

Range extender cooling system fault diagnosis

Fault phenomenon:

Possible causes

Troubleshooting methods

Range extender
overheating
(cooling fan

working properly)

Range extender accessory belt loose or

broken

Adjust or replace

Insufficient coolant

Check for coolant level, and add coolant as

needed

Faulty thermostat

Check and replace as needed

Faulty water pump

Check and replace as needed

Dirty or bent radiator or A/C condenser

Clean or repair

Leakage of coolant

Check and replace corresponding
components as needed

Radiator or A/C condenser blocked

Check and replace radiator or condenser as

needed

Faulty coolant expansion tank cap

Check and replace as needed

Incorrect ignition timing

Check timing system

Faulty water temperature sensor

Check and replace as needed

Faulty radiator cooling fan relay

Check and replace as needed

Faulty radiator fan motor

Check and replace as needed

Range extender ECU faulty

Check and replace as needed

Harness or ground wire faulty

Check and replace as needed

Range extender
overheating
(radiator cooling
fan not working)

Fuse blown

Check and replace as needed

Faulty radiator cooling fan relay

Check and replace as needed

Faulty water temperature sensor

Check and replace as needed

Faulty radiator cooling fan motor

Check and replace as needed

Faulty wire harness or grounding

Check and replace as needed

ECU faulty

Check and replace as needed
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4. Powertrain system

4-161 Cooling system

4.4.8 Front-end module assembly

4.4.8.1 Removal and refitting of water outlet
chamber end cover

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the air filter assembly (refer to 4.1.8.1
Removal and refitting of air filter assembly)

6. Remove the high-pressure desorption tube
assembly (refer to 4.3.8.6 Removal and refitting of
high-pressure desorption tube assembly)

7. Remove the water outlet chamber end cover.

a. Unscrew the 2 bolts on the water outlet chamber
end cover.

Tightening torque of bolt: 15+1Nm.

WARNING:

- To avoid burns, do not remove the radiator cap until
the range extender and radiator have cooled. If the
cap is removed too soon, hot, high-pressure liquid
and steam may be sprayed.

b. Take out the water outlet chamber end cap @.
CAUTION

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

Refitting procedure
The refitting procedure is performed in reverse order.
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4-162 Cooling system 4. Powertrain system

4.4.8.2 Removal and refitting of thermostat

Removal procedure

1. Remove the water outlet chamber end cover (refer
to 4.4.8.1 Removal and refitting of water outlet
chamber end cover)

2. Remove the thermostat

a. Take out the thermostat .

y
<

J H97-01-01-132
| A

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- Pay attention to the mounting direction of
thermostat.

- Coolant must be added as required.
WARNING:

- To avoid burns, do not remove the radiator cap until
the range extender and radiator have cooled. If the
cap is removed too soon, hot, high-pressure liquid
and steam may be sprayed.
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4. Powertrain system

4-163 Cooling system

HY7-04-04-016
—

4.4.8.3 Removal and refitting of water outlet
chamber assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the air filter assembly (refer to 4.1.8.1
Removal and refitting of air filter assembly)

6. Remove the high voltage desorption tube assembly
(refer to 4.3.8.6 Removal and refitting of high voltage
desorption tube assembly)

7. Remove the water outlet chamber end cover (refer
to 4.4.8.3 Removal and refitting of water outlet
chamber assembly)

8. Remove the water temperature sensor (refer to
4.5.16.5 Removal and refitting of water temperature

sensor)

9. Remove the water outlet chamber assembly.

a. Disconnect the 2 clamps on the water outlet
chamber assembly.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

b. Disconnect the 2 water pipes connected above the
water outlet chamber assembly.
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4-164 Cooling system

4. Powertrain system

1197 04 04 019

c. Unscrew the 4 bolts connecting the water outlet
chamber assembly to the range extender cylinder
head.

Tightening torque of bolt: 15+1Nm.

d. Take out the water outlet chamber assembly (.

Refitting procedure

The refitting procedure is performed in reverse order.
CAUTION:

- After removing the water outlet chamber assembly,
the gasket (D need to be replaced with a new one.

- Coolant must be added as required.
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4. Powertrain system

4-165 Cooling system

4.4.8.4 Removal and refitting of radiator fan motor
assembly (REV)
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the front bumper assembly (refer to
8.6.3.3 Removal and refitting of front bumper

assembly)

6. Remove the radiator guide frame (refer to 8.6.3.14
Removal and refitting of radiator guide frame (REV))

7. Remove the radiator water inlet hose (refer to
4.4.8.69 Removal and refitting of radiator water inlet

hose)

8. Remove the radiator water outlet hose (refer to
4.4.8.70 Removal and refitting of radiator water outlet

hose)

9. Remove the front impact beam.

10. Remove the low temperature radiator assembly
(refer to 4.5.8.5 Removal and refitting of low
temperature radiator assembly (REV))

11. Remove the radiator assembly (refer to 4.5.8.6
Removal and refitting of radiator assembly)

12. Remove the radiator fan motor assembly.

a. Disconnect the harness connector of fan motor.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.
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4-166 Cooling system 4. Powertrain system

b. Unscrew the 1 bolt connecting the radiator fan
motor assembly to the radiator assembly.

Tightening torque of bolt: 8+1Nm.

c. Unscrew the 1 bolt connecting the radiator fan
motor assembly to the radiator assembly.

Tightening torque of bolt: 8t1Nm.

HY7-04-04-024

| 4_
.~ I

d. Take out the front-end module frame and the
radiator and radiator fan motor assembly.

H97-04-01-025
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. Powertrain system 4-167 Cooling system

e. Detach and take out the front-end module frame
and radiator fan motor assembly.

H97-01-01-026

f. Take out the radiator fan motor assembly (.

H97-04-04-046

Refitting procedure
The refitting procedure is performed in reverse order.
WARNING:

- To avoid burns, do not remove the radiator cap until
the range extender and radiator have cooled. If the
cap is removed too soon, hot, high-pressure liquid
and steam may be sprayed.

CAUTION:

- Coolant must be added as required.
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4-168 Cooling system

4. Powertrain system

4.4.8.5 Removal and refitting of low temperature
radiator assembly (REV)
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the radiator fan motor assembly (refer to
4.4.8.4 Removal and refitting of radiator fan motor

assembly)

6. Remove the front bumper assembly (refer to
8.6.3.3 Removal and refitting of front bumper
assembly)

7. Remove the radiator guide frame (refer to 8.6.3.14
Removal and refitting of radiator guide frame (REV))

8. Remove the radiator water inlet hose (refer to
4.4.8.69 Removal and refitting of radiator water inlet

hose)

9. Remove the radiator water outlet hose (refer to
4.4.8.70 Removal and refitting of radiator water outlet

hose)

10. Remove the low temperature radiator assembly.

a. Loosen the clamps of the low temperature radiator
water inlet and outlet pipe assembly.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system 4-169 Cooling system

b. Disconnect the low temperature radiator water inlet
and outlet pipe assembly from the low temperature
radiator.

c. Unscrew the 2 bolts connecting the low
temperature radiator water inlet and outlet pipe
assembly to the radiator assembly.

Tightening torque of bolt: 8t1Nm.

HY7 0404029 K

d. Disconnect the low temperature radiator water inlet
and outlet pipe assembly from the radiator assembly.

H97-04-04-030
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4-170 Cooling system

4. Powertrain system

e. Unscrew the 1 bolt at the connection between the
low temperature radiator to the radiator assembly.

Tightening torque of bolt: 8t1Nm.

f. Unscrew the 1 bolt at the connection between the
low temperature radiator to the radiator assembly.

Tightening torque of bolt: 8£1Nm.

1197 04 04 032 |

g. Take out the front-end module frame and the
radiator and radiator fan motor assembly.

H97-01-01-025
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. Powertrain system

4-171 Cooling system

HY7-04-04-047

HH7-01-01-018

h. Unscrew the 8 screws of the radiator assembly
fixing bracket.

Tightening torque of bolt: 8+1Nm.

i. Detach the front-end module frame from the 2
radiator assemblies.

j. Take out the low temperature radiator assembly (.

Refitting procedure
The refitting procedure is performed in reverse order.

VOYAH FREE



4-172 Cooling system

4. Powertrain system

1197 04 04 033

4.4.8.6 Removal and refitting of radiator assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the front bumper assembly (refer to
8.6.3.3 Removal and refitting of front bumper
assembly)

6. Remove the front bumper energy absorption block
(refer to 8.6.3.4 Removal and refitting of front bumper
energy absorption block)

7. Remove the radiator guide frame (refer to 8.6.3.14
Removal and refitting of radiator quide frame (REV))

8. Remove the condenser assembly (refer to
10.1.10.16 Removal and refitting of condenser
assembly (REV))

9. Remove the intercooler assembly (refer to 4.1.9.1
Removal and refitting of intercooler assembly)

10. Remove the radiator water inlet hose (refer to
4.4.8.69 Removal and refitting of radiator water inlet
hose)

11. Remove the radiator water outlet hose (refer to
4.4.8.70 Removal and refitting of radiator water outlet
hose)

12. Remove the low temperature radiator assembly
(refer to 4.5.8.5 Removal and refitting of low
temperature radiator assembly (REV))

13. Remove the radiator assembly.

a. Remove the 8 bolts from the radiator assembly
fixing bracket.

Tightening torque of bolt: 8£1Nm.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system

4-173 Cooling system

HY7-04-04-047

1197 04 04 038

b. Disconnect the latch of the radiator lower bracket.
CAUTION:
- 2 latches in total.

c. Detach the front module frame from the 2 radiator
assemblies.

d. Take down the fixing bracket and bushing from the
radiator assembly.

VOYAH FREE



4-174 Cooling system 4. Powertrain system

e. Take down the fixing bracket and bushing from the
radiator assembly.

1197 04 04 039

® f. Remove the radiator assembly (.

1197 04 04 040

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system 4-175 Cooling system

4.4.8.7 Removal and refitting of radiator upper
bracket

Removal procedure

1. Remove the radiator assembly (refer to 4.4.8.6
Removal and refitting of radiator assembly)

2. Remove the radiator upper bracket.

a. Take down the fixing bracket and bushing from the
radiator assembly.

HY7-01-01-038

b. Detach and take out the radiator upper bracket.

HY7-01-01-011

Refitting procedure
The refitting procedure is performed in reverse order.
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4-176 Cooling system 4. Powertrain system

4.4.8.8 Removal and refitting of radiator upper
bracket bushing

Removal procedure

1. Remove the radiator assembly (refer to 4.4.8.6
Removal and refitting of radiator assembly)

2. Remove the radiator upper bracket bushing.

a. Take down the fixing bracket and bushing from the
radiator assembly.

/

¥

(o SRS,

H97-01-01-038

_

b. Detach and take out the radiator upper bracket
bushing @.

%

197 04 04 043

Refitting procedure

The refitting procedure is performed in reverse order.
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. Powertrain system 4-177 Cooling system

4.4.8.9 Removal and refitting of radiator lower
bracket

Removal procedure

1. Remove the radiator assembly (refer to 4.4.8.6
Removal and refitting of radiator assembly)

2. Remove the radiator lower bracket.

a. Take down the fixing bracket and bushing from the
radiator assembly.

HY7-01-01-039

b. Detach and take out the radiator lower bracket (D.

H97-01-01-012

Refitting procedure
The refitting procedure is performed in reverse order.
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4-178 Cooling system 4. Powertrain system

4.4.8.10 Removal and refitting of radiator lower
bracket bushing

Removal procedure

1. Remove the radiator assembly (refer to 4.4.8.6
Removal and refitting of radiator assembly)

2. Remove the radiator lower bracket bushing.

a. Take down the fixing bracket and bushing from the
radiator assembly.

HY7-04-04-039

b. Detach and take out the radiator lower bracket
bushing @.

HY7-04-04-041

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-179 Cooling system

Ay Dt
H97-01-01-760 |\
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4.4.8.11 Removal and refitting of water bottle vent
hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the water bottle vent hose.

a. Disconnect the connection pipe clamp between the
water bottle vent hose and the thermostat assembly.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

b. Disconnect 1 pipe clamp at the connection between
the water bottle vent hose and the water bottle.
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4-180 Cooling system 4. Powertrain system

c. Take out the water bottle vent hose (.

&i
4

9 v
1197 04 04 051 ||
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Refitting procedure
The refitting procedure is performed in reverse order.
WARNING:

- To avoid burns, do not remove the radiator cap until
the range extender and radiator have cooled. If the
cap is removed too soon, hot, high-pressure liquid
and steam may be sprayed.

CAUTION:

- After refitting, coolant must be added as required.
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4. Powertrain system

4-181 Cooling system
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4.4.8.12 Removal and refitting of generator water
inlet pipe
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the air filter inlet pipe assembly (refer to
4.1.8.5 Removal and refitting of air filter inlet pipe

assembly)

6. Remove the generator water inlet pipe.

a. Disconnect the generator water inlet pipe clamp.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

b. Disconnect 1 pipe clamp on the generator water
inlet pipe.
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4-182 Cooling system 4. Powertrain system

c. Take out the generator water inlet pipe .

Refitting procedure

The refitting procedure is performed in reverse order.
CAUTION:

- After refitting, coolant must be added as required.
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4. Powertrain system

4-183 Cooling system
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4.4.8.13 Removal and refitting of generator water
outlet pipe
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the air filter inlet pipe assembly (refer to
4.1.8.5 Removal and refitting of air filter inlet pipe

assembly)

6. Remove the generator water outlet pipe.

a. Disconnect the generator water outlet pipe clamp.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

b. Disconnect 1 pipe clamp on the generator water
outlet pipe.
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4-184 Cooling system 4. Powertrain system

c. Disconnect the generator water outlet pipe clamp.

\
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d. Take out the generator water outlet pipe .

Refitting procedure

The refitting procedure is performed in reverse order.
CAUTION:

- After refitting, coolant must be added as required.
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4. Powertrain system

4-185 Cooling system

4.4.8.14 Removal and refitting of low temperature
radiator water inlet pipe
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the right front tire.

6. Remove the right front wheel housing fender body
(refer to 8.6.5.1 Removal and refitting of front wheel
housing fender assembly)

7. Remove the low temperature radiator water inlet
pipe.

a. Unscrew 1 bolt at the rear of the right front wheel
housing fender body.

Tightening torque of bolt: 8£1Nm.

CAUTION:

- The bolt is used to fix the low temperature radiator
water inlet pipe clamp.

b. Disconnect 1 pipe clamp connecting the low
temperature radiator water inlet pipe to the body.
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4-186 Cooling system

4. Powertrain system
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c. Disconnect 1 pipe clamp of the low temperature
radiator water inlet pipe.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

d. Disconnect 1 pipe clamp connecting the low
temperature radiator water inlet pipe to the middle
channel pipe.

e. Take out the low temperature radiator water inlet
pipe @©.

\ :
\
d 1 4
e\ |
HOT-01-01-061

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-187 Cooling system

4.4.8.15 Removal and refitting of low temperature
radiator water outlet pipe

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the right front tire.

6. Remove the right front wheel housing fender body
(refer to 8.6.5.1 Removal and refitting of front wheel
housing fender assembly)

7. Remove the low temperature radiator water outlet
pipe.

a. Unscrew 1 bolt at the rear of the right front wheel
housing fender body.

Tightening torque of bolt: 8£1Nm.

CAUTION:

- The bolt is used to fix the low temperature radiator
water inlet pipe clamp.

b. Disconnect 1 pipe clamp connecting the low
temperature radiator water outlet pipe to the body.

Tightening torque of bolt: 8+t1Nm.
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4-188 Cooling system 4. Powertrain system

c. Disconnect 1 pipe clamp of the low temperature
radiator water outlet pipe.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

d. Disconnect 1 pipe clamp connecting the low
temperature radiator water outlet pipe to the middle
channel pipe.

e. Take out the low temperature radiator water outlet
pipe @.
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Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system 4-189 Cooling system

4.4.8.16 Removal and refitting of water bottle inlet
hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the water bottle inlet hose.

a. Disconnect the connection clip between the water
bottle inlet hose and the water bottle.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

1197 04 04 068 I
W

=

b. Disconnect 1 pipe clamp connecting the water
bottle inlet hose to the electronic water pump.

H97-01-01-069
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4-190 Cooling system 4. Powertrain system

c. Disconnect 1 clip on the water bottle inlet hose.

d. Take out the water bottle inlet hose (.

Refitting procedure

The refitting procedure is performed in reverse order.
CAUTION:

- After refitting, coolant must be added as required.
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4. Powertrain system

4-191 Cooling system

4.4.8.17 Removal and refitting of water pump
assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the water bottle inlet hose (refer to
4.4.8.16 Removal and refitting of water bottle inlet
hose)

6. Remove the range extender controller water inlet
hose (refer to 4.4.8.47 Removal and refitting of range
extender controller water inlet hose)

7. Remove the water pump assembly.

a. Disconnect 1 connector of electric water pump
assembly.

b. Unscrew the 2 bolts connecting the water pump
assembly to the body.

Tightening torque of bolt: 8+1Nm.
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4-192 Cooling system 4. Powertrain system

c. Take out the water pump assembly @D.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system 4-193 Cooling system

4.4.8.18 Removal and refitting of generator water
outlet pipe rear section

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the generator water outlet pipe rear
section.

a. Disconnect 1 pipe clamp on the generator water
outlet pipe rear section.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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b. Disconnect the 1 clip connecting the generator
water outlet pipe rear section to the front subframe
assembly.

-y

—04—4—076 \
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4-194 Cooling system 4. Powertrain system

c. Disconnect 1 pipe clamp on the generator water
outlet pipe rear section.

d. Disconnect the 1 clip connecting the generator
water outlet pipe rear section to the water pipe
assembly.
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//“—«
Y1197 04 04 078

e. Take out the generator water outlet pipe .
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Refitting procedure
The refitting procedure is performed in reverse order.
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4-195 Cooling system
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4.4.8.19 Removal and refitting of low temperature
radiator water outlet pipe rear section
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the low temperature radiator water outlet
pipe rear section.

a. Disconnect the pipe clamp connecting the low
temperature radiator water outlet pipe rear section to
the water pipe assembly.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

b. Disconnect 1 pipe clamp of the low temperature
radiator water outlet pipe rear section.
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4-196 Cooling system 4. Powertrain system

c. Take out the low temperature radiator water outlet
pipe rear section (.

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-197 Cooling system

4.4.8.20 Removal and refitting of four-way control
valve water pipe 1
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the four-way control valve water pipe I.

a. Disconnect 1 pipe clamp connecting the four-way

control valve water pipe | to the three-way
proportional valve assembly.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

b. Disconnect 1 pipe clamp connecting the four-way
control valve water pipe | to the four-way control valve
assembly.
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4-198 Cooling system 4. Powertrain system

c. Disconnect the clip in the middle of the four-way
control valve water pipe .

d. Take out the four-way control valve water pipe | .

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-199 Cooling system

4.4.8.21 Removal and refitting of middle channel
water outlet hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the middle channel water outlet hose.

a. Disconnect the pipe clamp connecting the middle
channel water outlet hose to the front drive motor.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

b. Disconnect the 1 clip connecting the middle
channel water outlet hose to the subframe.
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4-200 Cooling system 4. Powertrain system

c. Unscrew 1 bolt on the pipe clamp of water pipe III.
Tightening torque of bolt: 8£1Nm.

d. Disconnect 1 pipe clamp connecting the middle
channel water outlet hose to the middle channel water
outlet pipe.

e. Take out the middle channel water outlet hose (.
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Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-201 Cooling system

4.4.8.22 Removal and refitting of PTC heater
inflow pipe assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the PTC heater inflow pipe assembly.

a. Disconnect the 2 pipe clamps at both ends of the
PTC heater inflow pipe assembly.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

b. Take out the PTC heater inflow pipe assembly .

Refitting procedure
The refitting procedure is performed in reverse order.
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4-202 Cooling system

4. Powertrain system

4.4.8.23 Removal and refitting of battery cooler
water outlet pipe assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the battery cooler water outlet pipe
assembly.

a. Disconnect the pipe clamps at both ends of the
battery cooler water outlet pipe.

b. Disconnect 1 clamp on the battery cooler water
outlet pipe assembly.
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4. Powertrain system 4-203 Cooling system

c. Take out the battery cooler water outlet pipe
assembly (.
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-204 Cooling system

4. Powertrain system

HY7-04-01-098

4.4.8.24 Removal and refitting of four-way control
valve water pipe Il

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the four-way control valve water pipe IlI.

a. Disconnect the pipe clamps at both ends of the
four-way control valve water pipe Ill.

b. Take out the four-way control valve water pipe IlI

.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-205 Cooling system
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4.4.8.25 Removal and refitting of water pump inlet
hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the water pump inlet hose.

a. Disconnect 1 clamp connecting the water pump
inlet hose to the four-way control valve.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

b. Disconnect 1 clamp connecting the water pump
inlet hose to the water pump.
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4-206 Cooling system 4. Powertrain system

c. Disconnect 1 clip on the water pump inlet hose.

d. Disconnect 1 clip connecting the water pump inlet
hose to the harness.

e. Take out the water pump inlet hose (.

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-207 Cooling system
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4.4.8.26 Removal and refitting of water pump
outlet hose
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the water pump outlet hose.

a. Disconnect 1 clamp connecting the water pump
outlet hose to the water pump.

b. Disconnect 1 pipe clamp at the connection between
the water pump outlet hose and the middle channel
water inlet pipe.
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4-208 Cooling system 4. Powertrain system

c. Take out water pump outlet hose .
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system

4-209 Cooling system
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4.4.8.27 Removal and refitting of battery pack
outflow pipe assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the battery pack outflow pipe assembly.

a. Disconnect 1 connector on the battery pack outflow
pipe assembly.

b. Disconnect the clamps at both ends of the battery
pack outflow pipe assembly.
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4-210 Cooling system 4. Powertrain system

c. Take out the battery pack outflow pipe assembly .

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system

4-211 Cooling system
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4.4.8.28 Removal and refitting of battery pack
inflow pipe assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the battery pack inflow pipe assembly.

a. Disconnect the connector on the battery pack inflow
pipe assembly.

b. Disconnect the clamps at both ends of the battery
pack inflow pipe assembly.

VOYAH FREE



4-212 Cooling system 4. Powertrain system

c. Take out the battery pack inflow pipe assembly (.
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system

4-213 Cooling system

4.4.8.29 Removal and refitting of four-way control
valve assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the four-way control valve assembly.

a. Disconnect the harness connector on the four-way
control valve assembly.

b. Disconnect the 4 clamps and corresponding hoses
connecting the 4-way control valve assembly.
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4-214 Cooling system 4. Powertrain system

c. Remove the 2 bolts fixing the 4-way control valve
assembly.

Tightening torque of bolt: 8t1Nm.
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d. Take out the four-way control valve assembly .
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system 4-215 Cooling system

4.4.8.30 Removal and refitting of battery cooler
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the battery cooler assembly.

a. Disconnect the 2 clamps and the corresponding 2
hoses on the battery cooler assembly.

b. Unscrew the 2 bolts on the battery cooler
assembly.

Tightening torque of bolt: 8t1Nm.
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4-216 Cooling system 4. Powertrain system

c. Take out the battery cooler assembly (.
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-217 Cooling system

7

-
HYT-04-04-021

{
i

”'QQJL.\ g
7 A
— - . = =

44.8.31 Removal and refitting of water
temperature sensor on radiator assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the water temperature sensor on radiator
assembly.

a. Disconnect the water temperature sensor
connector from the radiator assembly.

b. Take out the water temperature sensor on radiator
assembly .

Refitting procedure

The refitting procedure is performed in reverse order.

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-218 Cooling system

4. Powertrain system

H97-01-01-121

4.4.8.32 Removal and refitting of three-way
proportional valve assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the 3-way proportional valve assembly.

a. Disconnect the 3 pipe clamps and corresponding
hoses on the 3-way proportional valve assembly.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

b. Disconnect the connector on the 3-way proportional
valve assembly.
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4. Powertrain system 4-219 Cooling system

c. Unscrew 1 bolt on the 3-way proportional valve
assembly.

Tightening torque of bolt: 10+1Nm.

d. Unscrew 1 bolt on the 3-way proportional valve
assembly.

Tightening torque of bolt: 10+1Nm.
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e. Take out the 3-way proportional valve assembly (.
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Refitting procedure
The refitting procedure is performed in reverse order.
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4-220 Cooling system 4. Powertrain system

4.4.8.33 Removal and refitting of water bottle inlet
hose

Removal procedure

CAUTION!

- Wait for the coolant temperature to drop below 60 °C
before performing service operations.

- Before removing the water inlet hose, it is necessary
to open the water bottle cap first for pressure relief.

- After the servicing operation is completed, it is
necessary to add coolant to the specified level.

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Open the water bottle cap for pressure relief.

6. Remove the water bottle inlet hose.

a. Disconnect the connection clip between the water

bottle inlet hose and the front drive motor water outlet,
and disconnect the hose.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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b. Disconnect the water bottle inlet hose from the
engine compartment bracket pipe clamp.
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4. Powertrain system 4-221 Cooling system

c. Disconnect the water bottle inlet hose from the
engine compartment bracket pipe clamp.

d. Disconnect the connection clip between the water
bottle inlet hose and the water bottle.
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e. Take out the water bottle inlet hose assembly @.

Refitting procedure
The refitting procedure is performed in reverse order.
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4-222 Cooling system

4. Powertrain system
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4.4.8.34 Removal and refitting of three-way
proportional valve mounting bracket
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the 3-way proportional valve mounting
bracket.

a. Disconnect the harness connector clip on the three-
way proportional valve mounting bracket.

b. Remove the 2 bolts on the 3-way proportional valve
mounting bracket.

Tightening torque of bolt: 10+1Nm.
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4. Powertrain system 4-223 Cooling system

c. Take out the 3-way proportional valve mounting
bracket (.
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Refitting procedure
The refitting procedure is performed in reverse order.
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4-224 Cooling system

4. Powertrain system
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4.4.8.35 Removal and refitting of water pump
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the water pump assembly.

a. Disconnect the 2 harness clips connecting the
water pump hose.

b. Disconnect 1 clamp on the water pump hose.
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4. Powertrain system 4-225 Cooling system

c. Disconnect 1 clamp on the water pump hose.

d. Disconnect the water pump connecting hose.
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e. Disconnect 1 connector on the water pump.

H97-01-04-132
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4-226 Cooling system 4. Powertrain system

f. Unscrew 2 bolts on the water pump.
Tightening torque of bolt: 10+1Nm.

g. Take out the water pump assembly (.
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system 4-227 Cooling system

4.4.8.36 Removal and refitting of electronic water
pump right mounting bracket

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the electronic water pump right mounting
bracket.

a. Unscrew 1 bolt on the electronic water pump right
mounting bracket.

Tightening torque of bolt: 10+1Nm.

b. Unscrew 1 bolt on the electronic water pump right
mounting bracket.

Tightening torque of bolt: 10+1Nm.
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4-228 Cooling system 4. Powertrain system

c. Take out the electronic water pump right mounting
bracket .

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system

4-229 Cooling system
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4.4.8.37 Removal and refitting of water pipe
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the radiator bracket assembly.

a. Disconnect 2 pipe clamps on the water pipe
assembly.

b. Disconnect 2 hoses connecting the water pipe
assembly.
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4-230 Cooling system 4. Powertrain system

c. Disconnect 2 pipe clamps on the water pipe
assembly.

d. Disconnect 2 hoses connecting the water pipe
assembly.

e. Unscrew 1 bolt on the water pipe assembly.
Tightening torque of bolt: 10+1Nm.
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4. Powertrain system 4-231 Cooling system

f. Unscrew 2 bolts on the water pipe assembly.
Tightening torque of bolt: 10+1Nm.
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g. Take out the water pipe assembly (.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

VOYAH FREE



4-232 Cooling system 4. Powertrain system

4.4.8.38 Removal and refitting of water pump
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the water pump assembly.

a. Disconnect 1 connector on the water pump
assembly.

b. Disconnect 2 clamps on the water pump assembly
connecting hose.
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4. Powertrain system 4-233 Cooling system

c. Disconnect 2 hoses connecting the water pump
assembly.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

d. Unscrew 2 bolts on the water pump assembly.
Tightening torque of bolt: 8£1Nm.

e. Take out the water pump assembly (.
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Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system
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4.4.8.39 Removal and refitting of middle channel
water outlet pipe

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the middle channel water outlet pipe.

a. Disconnect 1 clip of the middle channel water outlet
pipe.

b. Unscrew the 7 bolts connecting the middle channel
water outlet pipe clamp to the underbody.

VOYAH FREE



4. Powertrain system

4-235 Cooling system
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c. Disconnect the middle channel water outlet pipe
from the 7 pipe clamps.

d. Disconnect the 2 connecting pipe clamps of the
middle channel water outlet pipe to the harness pipe
clamp.

e. Disconnect 1 clip connecting the middle channel
water outlet pipe to the rear motor water outlet hose.
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4-236 Cooling system 4. Powertrain system

f. Take out the middle channel water outlet pipe .
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4.4.8.40 Removal and refitting of middle channel
water inlet pipe

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the middle channel water inlet pipe.

a. Disconnect 1 clip connecting the middle channel
water inlet pipe to the water pump outlet hose.
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b. Unscrew the 7 bolts connecting the middle channel
water inlet pipe clamp to the underbody.
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4-238 Cooling system

4. Powertrain system

c. Disconnect 7 clips on the middle channel water inlet
pipe.
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d. Disconnect 1 pipe clamp connecting the middle
channel water inlet pipe to the body.

e. Disconnect 1 clip connecting the middle channel
water inlet pipe to the charger water pipe assembly.

VOYAH FREE



4. Powertrain system 4-239 Cooling system

f. Take out the middle channel water inlet pipe .
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

VOYAH FREE



4-240 Cooling system

4. Powertrain system
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4.4.8.41 Removal and refitting of rear motor water
outlet hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the rear lower protective plate.
4. Disconnect the battery negative terminal.

5. Remove the rear drive motor assembly (refer to
5.2.4.1 Removal and refitting of rear drive motor

assembly)

6. Remove the rear motor water outlet hose.

a. Disconnect 1 clamp connecting the rear motor
water outlet hose to the rear motor water inlet hose.

Note:

- The rear motor water outlet hose can be
disconnected when the rear drive motor assembly and
the rear suspension assembly are removed and
lowered together.

b. Disconnect 1 clamp of the rear motor water outlet
hose.
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4. Powertrain system 4-241 Cooling system

c. Disconnect 1 pipe clamp connecting the middle
channel water outlet hose to the middle channel water
outlet pipe.
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d. Take out the rear motor water outlet hose (D.
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-242 Cooling system 4. Powertrain system

4.4.8.42 Removal and refitting of rear motor water
inlet hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the rear lower protective plate.
4. Disconnect the battery negative terminal.

5. Remove the rear drive motor assembly (refer to
5.2.4.1 Removal and refitting of rear drive motor

assembly)

6. Remove the rear motor water inlet hose.

a. Disconnect 1 clamp and hose on the rear motor
water inlet hose.

Note:

- The rear motor water outlet hose can be
disconnected when the rear drive motor assembly and
the rear suspension assembly are removed and
lowered together.
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b. Disconnect 2 pipe clamps on the rear motor water
inlet hose.
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4. Powertrain system 4-243 Cooling system

c. Disconnect 1 pipe clamp connecting the rear motor
water inlet hose to the charger water pipe assembly.

d. Take out the rear motor water inlet hose .

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-244 Cooling system

4. Powertrain system
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4.4.8.43 Removal and refitting of charger water
pipe assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the charger water pipe assembly.

a. Disconnect 2 pipe clamps on the charger water
pipe assembly.

b. Disconnect 2 pipe clamps connecting the charger
water pipe assembly to the charger.
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4. Powertrain system 4-245 Cooling system

c. Unscrew 2 bolts on the charger water pipe
assembly.

d. Take out the charger water pipe assembly (.
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4.4.8.44 Removal and refitting of water bottle
outlet hose (REV)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the water bottle outlet hose.

a. Disconnect 1 clamp on the water bottle outlet hose.

b. Disconnect the water bottle outlet hose.

-i
= ANm—

VOYAH FREE
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c. Disconnect the connection pipe clamp of the water
bottle outlet hose.

d. Take out the water bottle outlet hose (.
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4.4.8.45 Removal and refitting of middle channel
water outlet hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the middle channel water outlet hose.

a. Disconnect 1 clamp on the middle channel water
outlet hose.
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b. Remove 1 bolt from the middle channel water outlet
hose fixing bracket.
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c. Disconnect the clip of the middle channel water
outlet hose.
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d. Take out the middle channel water outlet hose (.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-250 Cooling system

4. Powertrain system

4.4.8.46 Removal and refitting of heater water
return pipe assembly

Removal procedure

1. Remove the range extender assembly (refer to
4.5.8.1 Removal and refitting of range extender

assembly)

2. Remove the heater water return pipe assembly.
CAUTION:

- Before removing the range extender assembly, it is

necessary to drain the two lubricating oils of the range
extender and the generator.

a. Disconnect 1 pipe clamp on the heater water return
pipe assembly.

b. Disconnect 1 pipe clamp on the heater water return
pipe assembly.
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c. Remove 1 fixing bolt connecting the range extender
to the heater water return pipe assembly.

Tightening torque of bolt: 15+2Nm.

d. Take out the heater water return pipe assembly .

1197 04 05 791

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- When refitting the heater water return pipe
assembly, the seal rings need to be replaced with new
ones.

H97-01-05-792
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4-252 Cooling system

4. Powertrain system

4.4.8.47 Removal and refitting of range extender
controller water inlet hose

Removal procedure

CAUTION!

- Wait for the coolant temperature to drop below 60 °C
before performing service operations.

- Before removing the water inlet hose, it is necessary
to open the water bottle cap first for pressure relief.

- After the servicing operation is completed, it is
necessary to add coolant to the specified level.

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Open the water bottle cap for pressure relief.

6. Remove the range extender controller water inlet
hose.

a. Disconnect the water inlet hose clamp on the range
extender controller.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.
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b. Disconnect 1 clamp connecting the range extender
controller water inlet hose to the electric water pump.

c. Take out the range extender controller water inlet
hose (.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION!

- After the servicing operation is completed, it is
necessary to add coolant to the specified level.
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4. Powertrain system
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4.4.8.48 Removal and refitting of range extender
controller water outlet hose

Removal procedure

CAUTION!

- Wait for the coolant temperature to drop below 60 °C
before performing service operations.

- Before removing the water outlet hose, it is
necessary to open the water bottle cap first for
pressure relief.

- After the servicing operation is completed, it is
necessary to add coolant to the specified level.

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Open the water bottle cap for pressure relief.

6. Remove the range extender controller water outlet
hose.

a. Disconnect the water outlet hose clamp on the
range extender controller.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.
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b. Disconnect the clamp connecting the range
extender controller water inlet hose to the cooler
metal water inlet pipe assembly.

c. Take out the range extender controller water outlet
hose .

e
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION!

- After the servicing operation is completed, it is
necessary to add coolant to the specified level.
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4-256 Cooling system

4. Powertrain system

4.4.8.49 Removal and refitting of middle channel
water pipe (right)
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the middle channel water pipe (right).

a. Disconnect the clip of the middle channel water
pipe (right).

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

b. Disconnect 7 pipe clamps fixing the middle channel
water pipe (right) on the body chassis.
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c. Disconnect 1 pipe clamp connecting the middle
channel water pipe (right) to the body.

d. Disconnect 1 clip connecting the middle channel
water pipe (right) to the charger water pipe assembly.

e. Take out the middle channel water pipe (right) .

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4.4.8.50 Removal and refitting of low temperature
radiator water inlet pipe assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the low temperature radiator water inlet
pipe assembly.

a. Disconnect 1 clamp connecting the low
temperature radiator water inlet pipe assembly to the
low temperature radiator.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

b. Disconnect 1 pipe clamp connecting the low
temperature radiator water inlet pipe assembly to the
auxiliary water bottle assembly.
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c. Disconnect 1 clamp connecting the low temperature
radiator water inlet pipe assembly to the three-way
proportional valve assembly.

d. Disconnect the 2 pipe clamps fixing the low
temperature radiator water inlet pipe assembly.

e. Take out the low temperature radiator water inlet
pipe assembly .

H97-04-01-190

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

oy, B

| H97-04-04-192

4.4.8.51 Removal and refitting of low temperature
radiator water outlet pipe

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the low temperature radiator water outlet
pipe.

a. Disconnect 2 pipe clamps on the low temperature
radiator water outlet pipe.

b. Take out the low temperature radiator water outlet
pipe @©.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-261 Cooling system
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4.4.8.52 Removal and refitting of low temperature
radiator

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the low temperature radiator.

a. Remove 1 bolt on the side of the low temperature
radiator.

Tightening torque of bolt: 10+1Nm.

b. Take out the low temperature radiator (.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system
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4.4.8.53 Removal and refitting of four-way control
valve water pipe |
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the four-way control valve water pipe I .

a. Disconnect the pipe clamps at both ends of the
four-way control valve water pipe 1.

b. Take out the four-way control valve water pipe | .

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-263 Cooling system
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4.4.8.54 Removal and refitting of four-way control
valve water pipe Il
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the four-way control valve water pipe IlI.

a. Disconnect the pipe clamps at both ends of the
four-way control valve water pipe Ill.

b. Take out the four-way control valve water pipe I

.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system
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4.4.855 Removal and refitting of generator
radiator

Removal procedure

1. Remove the range extender assembly (refer to
4.5.8.1 Removal and refitting of range extender

assembly)

2. Remove the generator radiator.
CAUTION:

- Before removing the range extender assembly, it is
necessary to drain the two lubricating oils of the range
extender and the generator.

a. Remove 4 bolts on the generator radiator.
Tightening torque of bolt: 13x2Nm.

b. Take down the generator radiator (D.

Refitting procedure
The refitting procedure is performed in reverse order.

VOYAH FREE



4. Powertrain system 4-265 Cooling system

CAUTION:

- When refitting the generator radiator, the seal rings
need to be replaced with new ones.

H97-01-01-266
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4. Powertrain system
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4.4.8.56 Removal and refitting of four-way control
valve water pipe IV
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the four-way control valve water pipe IV.

a. Disconnect 1 pipe clamp connecting the four-way

control valve water pipe IV to the four-way control
valve.

b. Disconnect 1 clip on the four-way control valve
water pipe IV.
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c. Disconnect 1 pipe clamp connecting the four-way
control valve water pipe IV to the water pump.

d. Take out the four-way control valve water pipe IV

.

-m
"— —

U
1197 04 04 202
=~

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4.4.8.57 Removal and refitting of DC-DC inflow
pipe 1#
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the DC-DC inflow pipe 1#.

a. Disconnect 1 pipe clamp connecting the DC/DC
inflow pipe 1# to the water pump.

b. Disconnect 3 clips on the DC/DC inflow pipe 1#.
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c. Take out the DC-DC inflow pipe 1# .

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-270 Cooling system

4. Powertrain system

4.4.8.58 Removal and refitting of front motor water
inlet hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the front motor water inlet hose.

a. Disconnect 1 pipe clamp connecting the front motor
water inlet hose to the drive motor.

b. Pull out the motor water inlet hose.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-271 Cooling system

4.4.8.59 Removal and refitting of water bottle inlet
hose
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the water bottle inlet hose.

a. Disconnect the connection clamp between the
water bottle inlet hose and the drive motor.

b. Disconnect the connection pipe clamp between the
water bottle inlet hose and the auxiliary water bottle
assembly.
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c. Take out the water bottle inlet hose .

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-273 Cooling system
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4.4.8.60 Removal and refitting of four-way control
valve water pipe Il

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the four-way control valve water pipe II.

a. Disconnect 1 pipe clamp connecting the four-way
control valve water pipe Il to the water pump.

b. Disconnect 1 pipe clamp connecting the four-way
control valve water pipe Il to the four-way control
valve.
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c. Take out the four-way control valve water pipe Il .

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4.4.8.61 Removal and refitting of low temperature
radiator assembly (EV)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the low temperature radiator assembly
(EV).

a. Disconnect 1 connector and 1 clip on the low
temperature radiator assembly (EV).

b. Remove 2 bolts on the low temperature radiator
assembly (EV).
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T ‘-h" e ,w. c. Lift the low temperature radiator assembly (EV) and
. 1 disconnect the clips.

d. Take out the low temperature radiator assembly

(EV) @.
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Refitting procedure

The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-277 Cooling system
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4.4.8.62 Removal and refitting of water pump
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the water pump assembly.

a. Disconnect 2 pipe clamps connecting the water
pump assembly.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

b. Disconnect 2 hoses connecting the water pump
assembly.
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c. Disconnect 1 connector of the water pump
assembly.
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d. Remove 2 bolts on the water pump assembly.

1197 04 04 221

e. Take out the water pump assembly (.

1197 04 04 222 |

Refitting procedure
The refitting procedure is performed in reverse order.
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4.4.8.63 Removal and refitting of battery pack
water outlet pipe assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the battery pack water outlet pipe
assembly.

a. Disconnect 1 clamp on the battery pack water
outlet pipe assembly.

=T
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H97-01-01-223

b. Disconnect 1 pipe clamp connecting the battery
pack water outlet pipe assembly to the battery pack.
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c. Take out the battery pack water outlet pipe
assembly (.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4.4.8.64 Removal and refitting of battery pack
inflow pipe assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the radiator bracket assembly.

a. Disconnect 1 clamp of the battery pack inflow pipe
assembly.

b. Disconnect 1 clip connecting the battery pack inflow
pipe assembly to the battery pack.
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c. Take out the battery pack inflow pipe assembly (.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4.4.8.65 Removal and refitting of PTC heater
inflow pipe assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the radiator bracket assembly.

a. Disconnect 1 pipe clamp of the PTC heater inflow
pipe assembly.

b. Disconnect 1 pipe clamp of the PTC heater inflow
pipe assembly.
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c. Disconnect 1 pipe clamp of the PTC heater inflow
pipe assembly.

d. Take out the PTC heater inflow pipe assembly .
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4.4.8.66 Removal and refitting of water pump
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the water pump assembly.

a. Disconnect the 2 clamps connecting the water
pump assembly to the hose.

b. Disconnect 2 hoses connecting the water pump
assembly.
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c. Remove 2 bolts on the water pump assembly.
Tightening torque of bolt: 10£1Nm.

1197 04 04 235

d. Take out the water pump assembly (.

1197 04 04 236

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4.4.8.67 Removal and refitting of battery cooler
water outlet pipe assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the battery cooler water outlet pipe
assembly.

a. Disconnect 1 pipe clamp on the battery cooler
water outlet pipe assembly.

b. Take out the battery cooler water outlet pipe
assembly @.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4.4.8.68 Removal and refitting of battery cooler
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the battery cooler assembly.

a. Disconnect 2 pipe clamps on the cooler assembly.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

b. Disconnect 2 hoses on the cooler assembly.

VOYAH FREE



4. Powertrain system 4-289 Cooling system

c. Disconnect 1 connector of the battery cooler
assembly.
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—— . A1 d. Unscrew the 3 bolts on the battery cooler
IRRRERRRN : - | assembly.
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Y | - — Tightening torque of bolt: 8£1Nm.
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e. Take out the battery cooler assembly .

Refitting procedure
The refitting procedure is performed in reverse order.
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4.4.8.69 Removal and refitting of radiator water
inlet hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

. Open the engine hood.
. Remove the engine compartment trim panel.

2
3
4. Disconnect the battery negative terminal.
5. Depressurize the cooling system.

6

. Remove the radiator water inlet hose assembly.

a. Disconnect 1 pipe clamp connecting the radiator
water inlet hose to the thermostat.

b. Disconnect 1 pipe clamp connecting the radiator
water inlet hose to the radiator.
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c. Take out the radiator water inlet hose (D).
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4.4.8.70 Removal and refitting of radiator water
outlet hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

. Open the engine hood.
. Remove the engine compartment trim panel.

2
3
4. Disconnect the battery negative terminal.
5. Depressurize the cooling system.

6

. Remove the radiator water outlet hose assembly.

Y a. Disconnect 1 pipe clamp connecting the radiator
\,w - water outlet hose to the water pump.
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b. Disconnect 1 pipe clamp connecting the radiator
water outlet hose to the radiator.
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c. Take out the radiator water outlet hose (.
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system
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4.4.8.71 Removal and refitting of four-way control
valve assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the four-way control valve assembly.

a. Disconnect the 4 clamps connecting the 4-way
control valve assembly.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

b. Disconnect the 4 hoses connecting the 4-way
control valve assembly.
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c. Remove the 2 bolts on the 4-way control valve
assembly.

Tightening torque of bolt: 10£1Nm.

d. Disconnect 1 connector on the 4-way control valve
assembly.

c. Take out the four-way control valve assembly .

H97-04-04-248

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system
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4.4.8.72 Removal and refitting of three-way
proportional valve assembly
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the 3-way proportional valve assembly.

a. Disconnect 1 connector on the 3-way proportional
valve assembly.

b. Disconnect the 3 clamps on the 3-way proportional
valve assembly.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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c. Disconnect the 3 hoses on the 3-way proportional
valve assembly.

d. Unscrew 2 bolt on the 3-way proportional valve
assembly.

i— N7 i Tightening torque of bolt: 10+1Nm.
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e. Take out the 3-way proportional valve assembly (.
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Refitting procedure
The refitting procedure is performed in reverse order.
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4.4.8.73 Removal and refitting of water pump
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the water pump assembly.

a. Disconnect 1 connector of the water pump
assembly.

HY7-04-04-254
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b. Disconnect 2 pipe clamps connecting the water
pump assembly.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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c. Disconnect 2 hoses connecting the water pump
assembly.

d. Unscrew 2 bolts on the water pump assembly.
Tightening torque of bolt: 10+1Nm.
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e. Take out the water pump assembly (.

H97-01-01-258

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4.4.8.74 Removal and refitting of water pump
assembly

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the accessory belt (refer to 4.5.11.1
Removal and refitting of water pump belt)

6. Remove the water pump pulley (refer to 4.5.11.2
Removal and refitting of water pump pulley)

7. Remove the water pump fixing harness bracket |
(refer to 4.5.11.3 Removal and refitting of water pump
fixing harness bracket I)

8. Remove the water pump fixing harness bracket |l
(refer to_4.5.11.4 Removal and refitting of water pump
fixing harness bracket II)

9. Remove the water pump assembly.

a. Unscrew the remaining 4 bolts securing the water
pump.
Tightening torque of bolt: 13+2Nm.
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4. Powertrain system 4-301 Cooling system

b. Take out the water pump assembly .

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-302 Cooling system 4. Powertrain system

4.4.8.75 Removal and refitting of water bottle inlet
hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the water bottle inlet hose.

a. Disconnect the clip of the water bottle inlet hose.

b. Disconnect 1 clip connecting the water bottle inlet
hose.

=)
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4. Powertrain system 4-303 Cooling system

c. Disconnect 3 pipe clamps on the water bottle inlet
hose.

— 7
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d. Take out the water bottle inlet hose (.

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-304 Cooling system 4. Powertrain system

4.4.8.76 Removal and refitting of water bottle inlet
hose

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Depressurize the cooling system.

6. Remove the water bottle assembly (refer to
4.4.8.79 Removal and refitting of water bottle
assembly and accessories)

7. Remove the water bottle inlet hose.

a. Disconnect 1 clamp connecting the water bottle
inlet hose and the range extender water outlet pipe.

b. Disconnect 1 pipe clamp connecting the water
bottle inlet hose and the range extender ground wire.

' ’ =
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4. Powertrain system 4-305 Cooling system

c. Take out the water bottle inlet hose .

Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-306 Cooling system

4. Powertrain system

4.4.8.77 Removal and refitting of ranger extender
water outlet pipe
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Depressurize the cooling system.

6. Remove the intercooler air outlet pipe assembly
(refer to 4.1.9.8 Removal and refitting of intercooler air
outlet pipe assembly)

7. Remove the water bottle and accessories (refer to
4.4.8.79 Removal and refitting of water bottle
assembly and accessories)

8. Remove the range extender water outlet pipe.

a. Disconnect 1 pipe clamp and hose connecting the
generator water outlet pipe rear section hose and the
range extender water outlet pipe.

b. Disconnect 1 pipe clamp and hose connecting the
generator water outlet hose and the range extender
water outlet pipe.
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4. Powertrain system 4-307 Cooling system

c. Unscrew the 2 connecting bracket bolts of the
range extender water outlet pipe.

Tightening torque of bolt: 20+1Nm.
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d. Take out the range extender water outlet pipe
assembly (.
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Refitting procedure
The refitting procedure is performed in reverse order.
CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4-308 Cooling system

4. Powertrain system

RN,

4.4.8.78 Removal and refitting of auxiliary water
bottle assembly

Removal procedure

CAUTION!

- Wait for the coolant temperature to drop below 60 °C
before performing service operations.

- Before removing the water inlet/outlet hose, it is
necessary to open the auxiliary water bottle cap first
for pressure relief.

- After the servicing operation is completed, it is
necessary to add coolant to the specified level.

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the auxiliary water bottle assembly.

a. Disconnect 1 connector connecting the liquid level

sensor on auxiliary water bottle assembly to the front
wall harness.

b. Unscrew the 2 bolts that secure the auxiliary water
bottle assembly.

Tightening torque of bolt: 10+£1Nm.
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4. Powertrain system 4-309 Cooling system

c. Disconnect 1 clip connecting the auxiliary water
bottle assembly to the water inlet hose.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.

\ ~ 1]

197 04 04 752

d. Disconnect 1 clip connecting the auxiliary water
bottle assembly to the water outlet hose.

e. Take out the auxiliary water bottle assembly (.

Refitting procedure
The refitting procedure is performed in reverse order.
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4-310 Cooling system 4. Powertrain system

4.4.8.79 Removal and refitting of auxiliary water
bottle assembly and accessories

Removal procedure

CAUTION!

- Wait for the coolant temperature to drop below 60 °C
before performing service operations.

- Before removing the water inlet/outlet hose, it is
necessary to open the auxiliary water bottle cap first
for pressure relief.

- After the servicing operation is completed, it is
necessary to add coolant to the specified level.

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the air filter assembly (refer to 4.1.8.1
Removal and refitting of air filter assembly)

6. Remove the water bottle assembly and
accessories.

a. Disconnect 1 clip connecting the water bottle
assembly to the water bottle vent hose.

CAUTION:

- Drain the coolant from the corresponding pipelines
before removing them.

- After refitting, coolant must be added as required.
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4. Powertrain system 4-311 Cooling system

b. Unscrew 2 bolts that secure the water bottle
assembly.

Tightening torque of bolt: 8+1Nm.

c. Disconnect 1 clip connecting the water bottle
assembly to the water bottle supply pipe.

d. Take out the water bottle assembly .

Refitting procedure
The refitting procedure is performed in reverse order.
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4-312 Intake system 4. Powertrain system

New chapter for facelift
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4. Powertrain system

4-313 Intake system

H97A-04-01-010

H87A-04-01-011

4.1.9.2 Removal and refitting of intercooler air
inlet hose 1 (Facelift)
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the front lower protective plate (refer to
8.6.4.3 Removal and refitting of front lower protective

plate (REV)

6. Remove the intercooler air inlet hose 1.

a. Unscrew the 2 fixing bolts on the lower part of the
front bumper.

Tightening torque of bolt: 2+0.5Nm.

b. Loosen the pipe clamp bolts at both ends to
remove the intercooler air inlet hose 1 (.

Tightening torque of bolt: 6£1Nm.

Refitting procedure
The refitting procedure is performed in reverse order.
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4-314 Intake system

4. Powertrain system

4.1.9.3 Removal and refitting of intercooler air
inlet hose 2 (Facelift)
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the front lower protective plate (refer to
8.6.4.3 Removal and refitting of front lower protective

plate (REV))

6. Remove the intercooler air inlet hose 2.

a. Unscrew the upper clamp bolt of the intercooler air
inlet hose 2.

Tightening torque of bolt: 6£1Nm.

b. Unscrew the fixing bolt A, loosen the pipe clamp
bolt B at both ends, and remove the intercooler air
inlet hose 2 (D.

Tightening torque of bolt A: 8t1Nm.
Tightening torque of bolt B: 621Nm.

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-315 Cooling system
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4.4.8.21 Removal and refitting of water pump
assembly (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the motor water pump inlet pipe assembly
(refer to X Removal and refitting of motor water pump
inlet pipe assembly)

6. Remove the water pump assembly.

a. Disconnect the connector of the water pump
assembly.

b. Unscrew the 2 fixing bolts of the water pump
assembly to remove the water pump assembly @.

Tightening torque of bolt: 8+1Nm.

Refitting procedure
The refitting procedure is performed in reverse order.
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4-316 Cooling system

4. Powertrain system

4.4.8.22 Removal and refitting of water pump
outlet hose (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the middle lower protective plate (refer to
X Removal and refitting of middle lower protective

plate)

6. Remove the water pump outlet hose.

a. Disconnect the clip and fasentening clamp of the
water pump outlet hose.

b. Unscrew the pipe clamp fixing nut of the water pipe
Il to remove the water pump outlet hose .

Tightening torque of nut: 10+2Nm.

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system 4-317 Cooling system

4.4.8.23 Removal and refitting of motor water
pump inlet pipe assembly (REV Facelift)
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the water pump outlet hose (refer to X
Removal and refitting of water pump outlet hose)

6. Remove the motor water pump inlet pipe assembly.

a. Disconnect the motor water pump inlet pipe
assembly fastening clamp, and remove the motor
water pump inlet pipe assembly .
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Refitting procedure
The refitting procedure is performed in reverse order.
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4-318 Cooling system

4. Powertrain system
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4.4.8.24 Removal and refitting of four-way control
valve water pipe 3 (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the rear drive motor assembly (refer to_X
Removal and refitting of rear drive motor assembly)

6. Remove the four-way control valve water pipe 3.

a. Disconnect the four-way control valve water pipe 3
and the battery cooler and the four-way control valve
assembly fastening clamp, and remove the four-way
control valve water pipe 3 .

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system 4-319 Cooling system

4.4.8.41 Removal and refitting of motor water
outlet pipe 1 (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the motor water outlet pipe 1.

a. Unscrew 1 fixing bolt A of the motor water outlet
pipe 1, then disconnect the fastening clamps B at both

ends of the motor water outlet pipe 1, and remove the
motor water outlet pipe 1 @.

Tightening torque of bolt: 11+2Nm.

H97A-04-04-010

Refitting procedure
The refitting procedure is performed in reverse order.
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4-320 Cooling system

4. Powertrain system

H97A-04-04-011
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4.4.8.42 Removal and refitting of motor water
outlet pipe 2 (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the rear drive motor assembly (refer to_X
Removal and refitting of rear drive motor assembly)

6. Remove the motor water outlet pipe 2.

a. Disconnect the motor water outlet pipe 2 and the
middle channel water outlet pipe joint A, then
disconnect the two clips B of the motor water outlet
pipe 2, and remove the motor water outlet pipe 2 .

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-321 Cooling system

H97A-04-04-012

4.4.8.43 Removal and refitting of rear motor water
inlet hose (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the rear drive motor assembly (refer to_X
Removal and refitting of rear drive motor assembly)

6. Remove the rear motor water inlet hose.

a. Disconnect the rear motor water inlet hose and the
charger water pipe assembly joint A, then disconnect
the three clips B of the rear motor water inlet hose,
and remove the rear motor water inlet hose (.

Refitting procedure
The refitting procedure is performed in reverse order.
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4-322 Cooling system 4. Powertrain system

4.4.8.44 Removal and refitting of charger water
pipe assembly (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the rear motor water inlet hose (refer to X
Removal and refitting of rear motor water inlet hose)

6. Remove the rear motor water outlet pipe 2 (refer to
X Removal and refitting of rear motor water outlet pipe

2)

7. Remove the charger water pipe assembly.

a. Unscrew the 4 fixing bolts of the charger water pipe
assembly.

Tightening torque of bolt: 11+2Nm.
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b. Unscrew one fixing nut A of the charger water pipe
assembly, disconnect the two clamps B of the charger
water pipe assembly, and remove the charger water
pipe assembly (D.

Tightening torque of nut: 11+2Nm.

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-323 Cooling system

HO7A-04-04-018

4.4.8.45 Removal and refitting of middle channel
water outlet hose (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the rear drive motor assembly (refer to_X
Removal and refitting of rear drive motor assembly)

6. Remove the middle channel water outlet hose.

a. Disconnect the middle channel water outlet hose
and the middle channel water outlet pipe joint A,
unscrew the pipe clamp fixing nut of water pipe lIl,
and disconnect the pipe clamp B of water pipe III.

Tightening torque of nut: 10+£2Nm.

b. Disconnect the middle channel water outlet hose
connector and release the harness clip.
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4-324 Cooling system 4. Powertrain system

c. Disconnect the fastening clamp A of the middle
channel water outlet hose, release the two pipe
clamps B of the middle channel water outlet hose, and
remove the middle channel water outlet hose .
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Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-325 Cooling system

H97A-04-01-010

H97A-04-01-011

4.1.9.2 Removal and refitting of intercooler air
inlet hose 1 (Facelift)
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the front lower protective plate (refer to
8.6.4.3 Removal and refitting of front lower protective

plate (REV)

6. Remove the intercooler air inlet hose 1.

a. Unscrew the 2 fixing bolts on the lower part of the
front bumper.

Tightening torque of bolt: 2+0.5Nm.

b. Loosen the pipe clamp bolts at both ends to
remove the intercooler air inlet hose 1 (D.

Tightening torque of bolt: 6£1Nm.

Refitting procedure
The refitting procedure is performed in reverse order.

VOYAH FREE



4-326 Cooling system

4. Powertrain system
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4.1.9.3 Removal and refitting of intercooler air
inlet hose 2 (Facelift)
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the front lower protective plate (refer to
8.6.4.3 Removal and refitting of front lower protective

plate (REV))

6. Remove the intercooler air inlet hose 2.

a. Unscrew the upper clamp bolt of the intercooler air
inlet hose 2.

Tightening torque of bolt: 6£1Nm.

b. Unscrew the fixing bolt A, loosen the pipe clamp
bolt B at both ends, and remove the intercooler air
inlet hose 2 (.

Tightening torque of bolt A: 8+1Nm.
Tightening torque of bolt B: 621Nm.

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-327 Cooling system
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4.4.8.21 Removal and refitting of water pump
assembly (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the motor water pump inlet pipe assembly
(refer to X Removal and refitting of motor water pump
inlet pipe assembly)

6. Remove the water pump assembly.

a. Disconnect the connector of the water pump
assembly.

b. Unscrew the 2 fixing bolts of the water pump
assembly to remove the water pump assembly .

Tightening torque of bolt: 8+1Nm.

Refitting procedure
The refitting procedure is performed in reverse order.
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4-328 Cooling system 4. Powertrain system

4.4.8.22 Removal and refitting of water pump
outlet hose (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the middle lower protective plate (refer to
X Removal and refitting of middle lower protective

plate)

6. Remove the water pump outlet hose.

a. Disconnect the clip and fasentening clamp of the
water pump outlet hose.

b. Unscrew the pipe clamp fixing nut of the water pipe
Il to remove the water pump outlet hose .

Tightening torque of nut: 10+2Nm.

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-329 Cooling system

4.4.8.23 Removal and refitting of motor water
pump inlet pipe assembly (REV Facelift)
Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the water pump outlet hose (refer to X
Removal and refitting of water pump outlet hose)

6. Remove the motor water pump inlet pipe assembly.

a. Disconnect the motor water pump inlet pipe
assembly fastening clamp, and remove the motor
water pump inlet pipe assembly .

Refitting procedure
The refitting procedure is performed in reverse order.
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4-330 Cooling system

4. Powertrain system

4.4.8.24 Removal and refitting of four-way control
valve water pipe 3 (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the rear drive motor assembly (refer to_X
Removal and refitting of rear drive motor assembly)

6. Remove the four-way control valve water pipe 3.

a. Disconnect the four-way control valve water pipe 3
and the battery cooler and the four-way control valve
assembly fastening clamp, and remove the four-way
control valve water pipe 3 .

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system 4-331 Cooling system

4.4.8.41 Removal and refitting of motor water
outlet pipe 1 (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.

3. Remove the engine compartment trim panel.

4. Disconnect the battery negative terminal.

5. Remove the motor water outlet pipe 1.

a. Unscrew 1 fixing bolt A of the motor water outlet
pipe 1, then disconnect the fastening clamps B at both

ends of the motor water outlet pipe 1, and remove the
motor water outlet pipe 1 @.

Tightening torque of bolt: 11+2Nm.
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Refitting procedure
The refitting procedure is performed in reverse order.
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4-332 Cooling system

4. Powertrain system

H97A-04-04-011

-

4.4.8.42 Removal and refitting of motor water
outlet pipe 2 (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the rear drive motor assembly (refer to_X
Removal and refitting of rear drive motor assembly)

6. Remove the motor water outlet pipe 2.

a. Disconnect the motor water outlet pipe 2 and the
middle channel water outlet pipe joint A, then
disconnect the two clips B of the motor water outlet
pipe 2, and remove the motor water outlet pipe 2 .

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-333 Cooling system

H97A-04-04-012

4.4.8.43 Removal and refitting of rear motor water
inlet hose (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the rear drive motor assembly (refer to_X
Removal and refitting of rear drive motor assembly)

6. Remove the rear motor water inlet hose.

a. Disconnect the rear motor water inlet hose and the
charger water pipe assembly joint A, then disconnect
the three clips B of the rear motor water inlet hose,
and remove the rear motor water inlet hose (.

Refitting procedure
The refitting procedure is performed in reverse order.

VOYAH FREE



4-334 Cooling system 4. Powertrain system

4.4.8.44 Removal and refitting of charger water
pipe assembly (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the rear motor water inlet hose (refer to X
Removal and refitting of rear motor water inlet hose)

6. Remove the rear motor water outlet pipe 2 (refer to
X Removal and refitting of rear motor water outlet pipe

2)

7. Remove the charger water pipe assembly.

a. Unscrew the 4 fixing bolts of the charger water pipe
assembly.

Tightening torque of bolt: 11+2Nm.

b. Unscrew one fixing nut A of the charger water pipe
assembly, disconnect the two clamps B of the charger
water pipe assembly, and remove the charger water
pipe assembly .

Tightening torque of nut: 11+2Nm.

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system 4-335 Cooling system

4.4.8.45 Removal and refitting of middle channel
water outlet hose (REV Facelift)

Removal procedure

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the rear drive motor assembly (refer to_X
Removal and refitting of rear drive motor assembly)

6. Remove the middle channel water outlet hose.

a. Disconnect the middle channel water outlet hose
and the middle channel water outlet pipe joint A,
unscrew the pipe clamp fixing nut of water pipe lIl,
and disconnect the pipe clamp B of water pipe III.

Tightening torque of nut: 10+£2Nm.
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b. Disconnect the middle channel water outlet hose
connector and release the harness clip.
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4-336 Cooling system 4. Powertrain system

c. Disconnect the fastening clamp A of the middle
channel water outlet hose, release the two pipe
clamps B of the middle channel water outlet hose, and
remove the middle channel water outlet hose .

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system 4-337 Range extender assembly

4.5 Range extender assembly

4.5.1 Overview and precautions

- VOYAH FREE REV is equipped with SFG15TR range extender assembly (including 1.5T engine and 65KW
permanent magnet synchronous motor). The emission conforms to China VI b, and the range is effectively
increased.

- It features compact structure, high power per liter, low fuel consumption, high power generation efficiency,
and excellent NVH etc.

- Advanced electronic control system is employed to make the range extender always work in the best
condition.

- Driving comfort, optimum fuel economy, perfect range and environmental performance are ensured.

- Coolant: Check the coolant for the range extender (usually between the MIN and MAX lines of the water
bottle). If the coolant is insufficient, add coolant. Oil: Check the oil level of the oil dipstick. If the oil is found to
be insufficient, it should be replenished in time. Standard oil (SN grade 5W-30) must be used. If non-standard
oil is used, the service life of the range extender will be shortened.

- Fuel: Gasoline of No. 92 and above in accordance with GB 17930 is recommended.

- There are five driving modes for REV, namely economy mode, comfort mode, sport mode, free mode, and
rapid acceleration mode:

(1) In any driving mode, when the vehicle speed reaches = 20km/h, the range extender will start automatically;
when the SOC < 20%, the range extender control system will force the range extender to start.

(2) If the range extender cannot be started after repeated attempts, please go to the special service center for
servicing of the fuel system, intake system, electrical system and electronic control system.

- Traveling: When the car is traveling, it should be ensured that the cooling system is in good condition, the oil
pressure is normal, and the IHU does not report any faults.

- Parking: When stopping, do not park on flammable materials such as hay to avoid fire caused by the high
temperature of the three-way catalytic converter.

- Rainy days or wading: When driving through a flooded road on a rainy day or when wading at ordinary times,
make sure that the air cleaner, range extender and control system are well sealed, otherwise it may cause
water to enter the range extender cylinder, resulting in damage to the connecting rod and other components;
besides, it may cause water to enter the range extender generator and range extender controller, resulting in
damage to the generator and the corresponding controller.

- Gasoline pipeline: Fuel supply pressure up to 0.4MPa. The fuel inlet pipe employed must be explosion-proof
rubber pipe or plastic pipe, and regularly check whether the pipe joint is leaking.

- According to the condition of gasoline actually used in China at present, when the vehicle is parked for a
long time, the range extender should be started every two weeks for 2 to 3 minutes to avoid clogging the
injector due to the gelling of gasoline.

- When the fuel is insufficient, please pay attention to the battery power of the vehicle before driving,
otherwise the electric fuel pump will not work normally after starting the range extender; it is prohibited to
drive a vehicle with a very low amount of fuel remaining. Otherwise, the emission control system and range
extender system may be damaged due to fuel depletion.

- The range extender generator is a high-voltage generator unit, of which various performance indicators have
been adjusted to be acceptable before leaving the factory. Users are not allowed to adjust related parameters
during use at discretion, otherwise the correctness of the relevant parameters will be destroyed, thereby
affecting the power generation performance of the range extender generator. Besides, there are warning
signs such as “Danger! High Voltage” on the nameplate of the range extender generator, which should not be
touched at will, and should be serviced by professionals if faulty.

- Do not open the cover or housing of any ECU. If the pin tube of the integrated circuit is touched, the
integrated circuit board may be damaged by static electricity. Besides, for HV ECU equipment, personnel who
have not obtained the qualification certificate or have not received special training cannot carry out the
servicing of HV equipment.

- Cotter pins, gaskets, "O" rings, oil seals, gaskets and other parts cannot be reused.
- During the operation, if any abnormal phenomenon is found, stop and check in time.
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4-338 Range extender assembly 4. Powertrain system

4.5.2 Introduction to structure and principle

- Engine composition

- The engine block is the skeleton that constitutes the engine, and is the installation base for the various
mechanisms and systems of the engine, inside and outside of which are equipped with all the main parts and
accessories of the engine to bear various loads. Therefore, the engine block must have sufficient strength and

rigidity. The engine block is mainly composed of cylinder block, cylinder liner, cylinder head and cylinder head
gasket and other parts.

- Valve

- Valve, specifically Gench Engine Valve for VOYAH, is an important part of the engine. From the engine
structure, it is divided into intake valve and exhaust valve. The intake valve is used to draw air into the engine
and mix it with fuel for combustion; the exhaust valve is used to discharge the burned exhaust gas and push
the turbocharger vanes.

- Piston

- The engine is like the "heart" of the car, and the piston can be understood as the "center" of the engine,
which is in a harsh working environment and is constantly reciprocating from BDC to TDC, and from TDC to
BDC for suction, compression, work, exhaust.

- VCP assembly

- The advantages of the car engine using the VCP system are fuel saving and high power-to-liter ratio. The
phase of the engine cam is adjusted through the equipped control and execution system, so that the valve
opening and closing time changes with the change of the engine speed, so as to improve the charging
efficiency and increase the engine power.

- Ignition system

- The ignition system is an important part of the gasoline engine, and the performance of which has a great
influence on the power, fuel consumption and exhaust pollution of the engine. All equipment capable of
generating an electrical spark between the electrodes of a spark plug is called an engine "ignition system". It
usually consists of engine controller, ignition coil and spark plug.

- Oil pump

- The oil pump is a light and compact pump that requires a power source to operate, which is driven by the
engine crankshaft gear.

- Lubrication system

- When the engine is working, each moving part acts on another part with a certain force, and a high-speed
relative motion occurs. With relative motion, friction will inevitably occur on the surface of the parts, which will
accelerate wear. Therefore, in order to alleviate wear, reduce frictional resistance and prolong service life,
there must be a lubrication system on the engine.

- The lubrication system is used to continuously deliver a sufficient amount of clean oil with appropriate
temperature to the friction surfaces of all transmission parts when the engine is working, and form an oil film
between the friction surfaces to achieve liquid friction and reduce frictional resistance. reduce power
consumption, alleviate the wear of parts, in order to achieve the purpose of improving the reliability and
durability of the engine. There are four types of lubrication methods: pressure lubrication, splash lubrication,
grease lubrication and jet lubrication.
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4. Powertrain system 4-339 Range extender assembly

4.5.3 Position diagram of parts

197-04-05-001
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4-340 Range extender assembly

4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Engine controller

Oxygen sensor |

Intake temperature/pressure sensor

OCYV control valve

Exhaust side

Oil pressure alarm assembly

Crankshaft position sensor assembly

Oxygen sensor Il

0| N[O | Bl W|IDN)| P

RCV assembly

RPlRr|lRr|RP|[RP|[R|[R|FR
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4. Powertrain system 4-341 Range extender assembly
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H97-04-05-002
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4-342 Range extender assembly

4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Ambient pressure sensor

Intake temperature/pressure sensor

Electronic throttle assembly

OCYV control valve

Intake side

Knock sensor assembly

Ol |l W] DN]|PF

Canister control valve assembly

G
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4. Powertrain system 4-343 Range extender assembly

H97-04-05-003
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4-344 Range extender assembly

4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Ambient pressure sensor

Electronic throttle assembly

Intake temperature/pressure sensor

Camshaft position sensor

Intake side

Intake temperature/pressure sensor

Water temperature sensor

Camshaft position sensor

Exhaust side

OCYV control valve

Exhaust side

Ol o | N[O O | W] N|PF

Oxygen sensor |

=
o

Oxygen sensor Il

RPlRr|lRr|RPr|RP|IRP|RP|[R|[R|PR

VOYAH FREE




4. Powertrain system 4-345 Range extender assembly

4.5.4 Exploded view

H97-041-05-005
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4-346 Range extender assembly

4. Powertrain system

S/IN Part name Loading quantity Remarks
1 Turbocharger upper heat shield assembly 1
2 Turbocharger metal water inlet pipe assembly 1
3 Turbocharger water inlet hose 1
4 Turbocharger assembly 1
5 Turbocharger metal water return pipe 1

assembly

6 Turbocharger oil inlet pipe assembly 1
7 Turbocharger water return hose 1
8 Turbocharger air inlet gasket 1
9 Turbocharger oil inlet pipe gasket 1
10 Turbocharger oil return pipe gasket 1
11 Upper heat shield assembly 1
12 Turbocharger oil return pipe assembly 1
13 Exhaust manifold assembly 1
14 Exhaust manifold gasket assembly 1
15 RCV assembly 1
16 Turbocharger oil return pipe gasket II 1
17 Lower heat shield assembly

18 RCV mounting bracket 1
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4. Powertrain system 4-347 Range extender assembly

H97-01-05-006
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4-348 Range extender assembly

4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Ignition coil assembly

Spark plug assembly

Filler cap assembly

Cylinder head cover assembly

Cylinder head cover heat shield

Ol |l W] DN]|PF

Cylinder head cover gasket

G
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4. Powertrain system 4-349 Range extender assembly

1197-04-05-007
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4-350 Range extender assembly

4. Powertrain system

S/IN Part name Loading quantity Remarks
1 Exhaust camshaft assembly 1
2 Intake camshaft assembly 1
3 Exhaust VCP assembly 1
4 Intake VCP assembly 1
5 Timing chain tensioner rail 1
6 Timing chain guide rail assembly 1
7 OCV seat gasket 1
8 OCV seat 1
9 OCV control valve 1
10 Hydraulic tensioner assembly 1
11 Timing chain assembly 1
12 Crankshaft timing sprocket 1
13 Water pump seat seal ring 1
14 Right mounting bracket 1
15 OCV control valve 1
16 Water pump belt 1
17 Water pump pulley 1
18 Driving pulley assembly 1
19 Timing chain cover assembly 1
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4. Powertrain system 4-351 Range extender assembly

On )

H97-01-05-008
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4-352 Range extender assembly

4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Harness bracket Il

Vacuum pump cover plate

Vacuum pump cover plate seal ring

Bracket

Engine lug

Cylinder head assembly

Engine lug

0| N[O | Bl W|IDN)| P

Cylinder head gasket assembly

RPlRr|lRr|RP|[RP|[R|[R|FR

VOYAH FREE




4. Powertrain system 4-353 Range extender assembly

H97-01-05-009
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4-354 Range extender assembly

4. Powertrain system

S/N Part name Loading quantity Remarks
1 Valve tappet 8 Intake valve
2 Valve taper lock block 16 Intake valve
3 Valve spring seat 8 Intake valve
4 Valve spring 8 Intake valve
5 Valve oil seal assembly 8 Intake valve
6 Intake valve 8 Intake valve
7 Valve tappet 8 Exhaust valve
8 Valve taper lock block 16 Exhaust valve
9 Valve spring seat 8 Exhaust valve
10 Valve spring 8 Exhaust valve
11 Valve oil seal assembly 8 Exhaust valve
12 Exhaust valve 8 Exhaust valve
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4. Powertrain system 4-355 Range extender assembly

H97-04-05-010
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4-356 Range extender assembly

4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Crankshaft rear oil seal

Crankshaft rear end cover assembly

Crankshaft rear end cover gasket

Cylinder block assembly

Torque limiter assembly

Starter cover plate

Flywheel assembly

Upper main bearing bush

Ol (N | O Bd]|] W] N|PF

Woodruff key

[EEN
o

Crankshaft

[EEN
[ERN

Lower main bearing bush

[EEN
N

Crankshaft thrust plate

N Rr|Rr|lO|[R|R[RP|[RPR|RP]|FP]|R
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4. Powertrain system 4-357 Range extender assembly

H97-01-05-011
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4-358 Range extender assembly

4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Piston pin snap ring

Piston assembly

Piston pin

Connecting rod assembly

Piston pin snap ring

Piston cooling nozzle assembly

Connecting rod upper bush

0| N[O | Bl W|IDN)| P

Connecting rod lower bush

E o N N N S B S S
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4. Powertrain system 4-359 Range extender assembly

H97-04-05-012
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4-360 Range extender assembly

4. Powertrain system

SIN

Part name

Loading quantity

Remarks

Qil level gauge conduit assembly

Oil level gauge assembly

Oil strainer assembly

Oil sump assembly

Oil pump assembly

Connecting pipe

Qil filter assembly

Oil strainer O ring

Ol o | N[O O | W] N|PF

Combined gasket

PlRr|lRr|RP|R[R[RPR|FP,]|R

VOYAH FREE




4. Powertrain system

4-361 Range extender assembly

4.5.5 Technical parameters

4.5.5.1 Performance parameters and structural parameters of range extender assembly

ltem Units Type and parameter
Type / In-line four-cylinder four-stroke range extender
assembly
Rated generator power/rpm KW/r/min 60+2.5/3700
Max. generator power/rpm KW/r/min 72+3.6/4000
Rated generator voltage Vv 350
Maximum generating current A 220
Total displacement L 1.498
Minimum power consumption L/kW-h 0.38
Maximum generation efficiency % 92
Generator control mode / Constant power/power following
Fuel type / Gasoline of No. 92 and above in accordance
with GB 17930
Discharge / China 6b
Communication / CAN communication
Insulation class / H
Fault Diagnosis / OBD
Outline dimension mm 790x610x630 (excluding the accessories)
Net mass kg 172 (excluding the accessories)

Operating conditions

Maximum temperature < 45°C; minimum
temperature = -30°C; altitude < 4800m
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4-362 Range extender assembly

4. Powertrain system

4.5.5.2 Type and main parameters of range extender

In-line four-cylinder four-stroke, water-cooled, double overhead camshatft,

Type 16-valve, digital multi-point sequential EFI, silent chain drive, DVVT,
turbocharged, range extender generator
Number of cylinder 4
Compression ratio 9.2: 1

Maximum net torque/speed

191+9.55/1800~4000

Minimum fuel consumption rate

2000r/min 25Nm: < 430;
4000r/min 120Nm: < 280

Air inlet

Exhaust turbocharger

Ignition method

Multi-point electronic ignition

Firing order

1-3-4-2

Rotation direction

Clockwise

Starting mode

Range extender motor starting

Cooling method

Compulsory cooling

Coolant

Ethylene glycol coolant in accordance with GB 29743, freezing point < -
40 C

Lubricating mode

Combination of splash and force feed system

Oil pressure

750r/min: = 90; 4000r/min: = 300

Qil filling amount

4L

Oil grade

SAE 5W-30 API quality grade: SN and above
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4. Powertrain system

4-363 Range extender assembly

4.5.5.3 Main parameters of generator

Item Units Type and parameter
Rated power/rpm r/min 65/3700
Peak power/rpm Kw/r/min 90/6000
Peak power duration S 60
Rated torque N.m 206
Permanent magnet flux linkage Wb 0.0758
Working temperature c -40 ~ 85
Cooling oll ATF Dexron VI
Lubricating oil capacity L 0.7
Insulation class / H
IP grade (high voltage line part) / IP67
Category / Ethylene glycol coolqnt in a.ccordantze with
GB 29743, freezing point < -40 C
Coolant Flow L/min 10 ~ 12
Maximum temperature c 60
Working pressure MPa 0.2
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4-364 Range extender assembly

4. Powertrain system

4.5.5.4 Performance parameters and structural parameters of control system

Working voltage 8vV~16V
Working temperature -40°C~125C
Electronic control unit Storage temperature -40C~85C
(ECU) Humidity 0~75%
Level \?v; ?eursptforg;)f and P67
Rated/peak power 100w

Generator controller
(GCU)

Working voltage

High voltage part: 250V ~ 720V
Low voltage part: 9V~30V

Continuous current/peak current 280/420A
Peak duration 58
Rated efficiency 98%
Frequency range 0~600HZ
Working temperature -40°C~85C
Storage temperature -40°C~105C

Torque response time

Zero torque to rated torque < 300ms

Torque control accuracy

+3N (below 100N)
+3N (above 100N)

Speed control accuracy

+20rpm

Coolant

Ethylene glycol coolant in accordance with
GB 29743, freezing point<-40 C

Minimum flow 12L/min

Maximum working temperature 65°C

Minimum working pressure: 0.4MPa

Level of dustproof and
waterproof

IP67
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4. Powertrain system 4-365 Range extender assembly

4.5.5.5 Main inspection and adjustment parameters

Intake valve 0.2+£0.03
Cold valve clearance
Exhaust valve 0.3+£0.03
Cylinder compression pressure at = 900 (pressure difference between any two cylinders no more than
starting speed (kPa) 90kPa)
Spark plug clearance (mm) 0.7~ 0.8
750rpm 290
Oil pressure (kPa)
4000rpm =300
QOil filling amount (L) 4.0
Oil temperature (C) <130
Range extender engine 85 ~ 95
Coolant temperature (C)
Range extender generator <60
Water pump belt tension 200 ~ 300
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4-366 Range extender assembly 4. Powertrain system

4.5.5.6 Tightening torque limit

S/N Part name Torque (N.m) Remarks
1 Spark plug 25+2
2 Oil pressure alarm 15+£2

3 Water temperature sensor 18+£2

4 PCV assembly bolt 25105
5 Driving pulley bolt (30£2) Nm+(60+3)°
6 Main bearing cap bolt (20£2) Nm+(90+£3)°
7 Connecting rod bolt (20+2) N.m+(60+3)°
8 Cylinder head bolt (30+2) Nm + (100£3)° +(90+3)°
9 Camshaft front bearing cap bolt 23+2

10 Camshaft bearing cap bolt 12+1

11 Tensioner rail bolt 101

12 Flywheel bolt 74 +£2

13 Torque limiter bolt 23+2

14 Range extender generator assembly bolt 45+5

15 Supercharging intake temperature/pressure 541

sensor

16 Exhaust manifold nut 34+£2

17 Turbocharger bolt 45 ~ 50

18 Turbocharger nut 45 ~ 50

19 Turbocharger oil inlet pipe bolt 23+2

20 Turbocharger water inlet pipe bolt 23+2

21 Turbocharger water return pipe bolt 23+2

22 Oil cooler connecting pipe 45+5

23 Qil filter assembly 2312
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4. Powertrain system 4-367 Range extender assembly

4.5.5.7 General bolt tightening torque limit

Thread specification Tightening torque (N=m)
M6 9~11
M8 21 ~ 25
M10x1.25 45 ~ 55
M12x1.25 65 ~ 75

4.5.6 Special tools

SIN Tool Name Tool No. Remarks
1 Special tool for engine timing H52212000
2 Special tool for crankshaft fixing H52217000
3 Special tool for refitting of crankshatft front oil H52208000
seal
4 Special tool for refitting of crankshaft rear oll H52208001
seal
5 Special tool for removal and refitting of water H52201000

pump belt
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4-368 Range extender assembly

4. Powertrain system

457 Common faults

4.5.7.1 Unstart or difficult starting of range extender assembly

Fault causes

Countermeasures

1. Startup system failure

No connection or undervoltage of battery terminals
Poor connection of battery

Fuse blowout

ECU failure

Check terminals, charge or replace the battery
Clean the terminals and tighten the battery cables
Replace the fuse

Repair or replace the associated ECU

2. Ignition system failure

Harness looseness of ignition coil

Damage of ignition coll

Harness looseness of crankshaft position sensor
Damage of crankshaft position sensor
Looseness or electric leakage of ignition coil
Improper electrode clearance of spark plug
Damp of spark plug or carbon deposits on electrode
Spark plug insulator rupture

Looseness of ECU harness

Damage of ECU

Securely insert the harness

Replace the ignition coll

Securely insert the harness

Replace the crankshaft position sensor
Securely fix or replace the ignition coil
Adjust the electrode clearance

Dry off or remove carbon deposits
Replace the spark plug

Securely insert the harness

Replace the ECU

3. Fuel supply system failure
Insufficient fuel supply of electric fuel pump
Damage or blockage of injector

Damage or harness looseness of crankshaft position
sensor

Damage of gasoline pump relay
Short circuit or open circuit of harness
Damage of ECU

Blockage of electric gasoline pump (gasoline filter
integrated type)

Blockage or air resistance of gasoline pipeline

Repair or replace the electric fuel pump

Replace or clean the injector
Replace or securely insert crankshaft position sensor

Replace the gasoline pump relay
Check or repair the harness
Replace the ECU

Replace the electric fuel pump

Clean the pipeline or remove the air resistance

4. Range extender powertrain in poor condition
Air leakage or burnout of valve
Damage of cylinder head gasket

Wear of piston,
assembly

piston ring and cylinder block

Air leakage of intake manifold

Improper clearance adjustment or damage of valve

Repair or replace the valve

Replace
Repair or replace

Check intake manifold and gasket and tighten nuts

Adjust, repair or replace
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4. Powertrain system 4-369 Range extender assembly

4.5.7.2 Range extender assembly cannot be charged

Fault causes Countermeasures

1. Ignition system failure

Poor performance of spark plug Check or replace the spark plug
Poor contact of connector Check the contact of connector or replace the harness
Damage of ignition coil Replace the ignition coll

2. Range extender engine failure

Air leakage or burnout of valve Repair or replace the valve

Poor compression of cylinder Repair or replace related parts

Air leakage of cylinder head gasket Replace the cylinder head gasket

Air leakage of intake manifold Check intake manifold and gasket and tighten nuts

3. Turbocharger failure
Volute side damage caused by metal foreign matter  |Replace the turbocharger

Impeller rotation interference caused by inflow of

foreign matter on the exhaust side Replace the turbocharger

Blade damage caused by foreign matter process Replace the turbocharger

Bearing burn due to insufficient fuel supply on the

turbine side Replace the turbocharger

4. Generator system failure

Damage of generator Repair or replace the generator
Damage of high voltage wire Replace the high voltage wire
Damage of ECU Repair or replace the associated ECU

4.5.7.3 Excessive gasoline consumption

Fault causes Countermeasures

1. Oil leakage in gasoline pipeline Tighten joints and clips everywhere
2. Blockage of air filter (ear;(:.:gn?nd clean the air filter or replace the air filter
3. Ignition system failure

Ignition coil fault Replace the ignition coll

Spark plug fault Check or replace the spark plug

Poor compression of gasoline engine Check the cylinder pressure

Inappropriate tire pressure Adjust the tire inflation pressure
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4-370 Range extender assembly

4. Powertrain system

4.5.7.4 Range extender underpower

Fault causes

Countermeasures

1. Poor compression of gasoline engine

Air leakage of valve

Insufficient elastic force or breakage of valve spring
Air leakage of cylinder head gasket

Sticking or breakage of piston ring

Excessive wear of piston or cylinder block assembly

Grind the valve

Replace the valve spring
Replace the cylinder head gasket
Replace the piston ring

Repair or replace related parts

2. Ignition system failure
Damage of ignition coll

Poor performance of spark plug

Replace the ignition coil

Clean, adjust or replace the spark plug

3. Poor gasoline supply

Damage or blockage of injector

Damage of throttle position sensor

Insufficient fuel supply pressure of electric fuel pump
Fouling in gasoline tank

Blockage of gasoline pipeline

Blockage of electric gasoline pump (gasoline filter
integrated type)

Air in fuel system

Clean or replace the injector

Replace the throttle assembly

Repair or replace the electric fuel pump

Clean the fuel tank, and replace it if necessary

Clean the gasoline pipeline
Replace the electric fuel pump

Check and tighten connections

4. Gasoline specification non-conforming

5. Air leakage of intake manifold
6. Blockage of air filter

7. Overheating of gasoline engine

Select gasoline as required
Check intake manifold and gasket

Clean the housing, blow out the filter element, or
replace the air filter element

Check the cooling system

4.5.7.5 Minimum power generation speed of range extender too high

Fault causes

Countermeasures

1. Damage of electronic throttle sensor
2. Failure of throttle to close completely
3. Air leakage of intake system

Replace the electronic throttle
Remove dirt or replace the electronic throttle
Check and repair the intake system
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4. Powertrain system 4-371 Range extender assembly

4.5.7.6 Tempering, blasting, deflagration of range extender

Fault causes Countermeasures

1. Ignition system failure

Looseness of ignition system wiring Check and tighten connectors
Poor performance of spark plug Clean, adjust or replace the spark plug
Improper calorific value of spark plug Replace with spark plugs with proper calorific value

2. Improper mixture composition
Poor gasoline supply Check the fuel system

Air leakage of intake manifold Tighten the relevant nut or replace the gasket

3. Valve mechanism failure
Air leakage or sticking of valve Grind or replace the valve

Insufficient elastic force of valve spring Replace the valve spring

4. Poor condition of cylinder head
Carbon deposits in combustion chamber Remove the carbon deposits

Overheating or poor cooling of cylinder head

Drain the air from the cooling water jacket
assembly

Damage of cylinder head assembly Replace the cylinder head assembly

4.5.7.7 Internal abnormal sound of range extender assembly

Fault causes Countermeasures
1. Improper valve clearance Adjust
2. Looseness of piston pin Replace the piston pin

3. Wear of piston, piston ring and cylinder block Service or replace

assembly

4. Wear of connecting rod bearing bush Replace the connecting rod bearing bush
5. Wear of main bearing bush Replace the main bearing bush

6. Wear of crankshaft thrust plate Replace the crankshaft thrust plate

7. Excessive thrust clearance of camshaft assembly Replace the camshaft assembly

8. Impurities in motor Remove impurities and service

9. Abnormal wear of motor bearing Replace the bearing
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4-372 Range extender assembly

4. Powertrain system

4.5.7.8 Excessive oil consumption

Fault causes

Countermeasures

1. Oil leakage

Looseness of oil sump drain plug
Looseness of oil sump fixing bolt

Uneven coating of oil sump

Damage of oil pump gasket

Damage of crankshaft front and rear oil seal

Looseness of oil pressure alarm

Tighten the drain plug
Tighten the fixing bolt
Recoat

Replace the oil pump gasket
Replace the oil seal

Tighten the oil pressure alarm

2. Excessive wear or damage of piston ring

3. Wear of piston and cylinder block assembly
4. Incorrect opening position of piston ring

5. Damage of valve oil seal

6. Severe wear of valve stem or valve guide

7. Blockage of cylinder block assembly ventilation unit

Replace the piston ring

Replace the piston or bore the cylinder
Adjust the opening position of piston ring
Replace the valve oil seal

Replace the valve stem or valve guide

Check, clean, unblock

4.5.7.9 Range extender overheating

Fault causes

Countermeasures

1. Insufficient cooling water

2. Looseness or damage of water pump belt
3. Water pump failure

4. Thermostat failure

5. Blockage or leakage of radiator, cylinder block
assembly water jacket, cylinder head assembly water
jacket and pipeline

6. Excessive carbon deposits in combustion chamber
of cylinder head assembly

7. Too little oil or too low viscosity

8. Obstruction of exhaust system

Add cooling water and check for leakage
Adjust tension of the belt or replace the belt
Service or replace water pump

Replace the thermostat

Clean, repair or replace related parts

Remove carbon deposits

Add or change oll

Clean or replace exhaust system parts
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4. Powertrain system

4-373 Range extender assembly

4.5.7.10 Engine not flamed out after fully charged

Fault causes

Countermeasures

1. Range extender engine overheating

2. Spark plug overheating
3. Excessive carbon deposits in combustion chamber

4. Incorrect ignition timing

Idle the range extender engine to reduce the water
temperature to below 80°C, then turn off the ignition
switch.

Select spark plug of the specified type
Remove carbon deposits
Adjust the ignition timing

4.5.7.11 VCP inoperative

Fault causes

Countermeasures

Insufficient oil pressure

Blockage of lubricating oil circuit

Open circuit or short circuit
VCP failure

Check the oil dipstick to see whether the amount of
lubricating oil meets the requirements, and add
lubricating oil if it is insufficient; check the oil pump
pressure relief valve and the oil outlet seal ring, and
replace if necessary

Check whether the lubricating oil circuit is
unobstructed; check whether the filter screen of the
OCV is blocked, and clean it with kerosene and blow
it clean, or replace the filter screen.

Check circuit and replace damaged components
Replace the VCP

4.5.7.12 Range extender assembly MIL always on

Fault causes

Countermeasures

1. Range extender engine EFI failure
2. Harness failure
3. Generator system failure

Diagnose with a scan tool (see DTC table)

Check whether the connectors are firmly connected,
and whether the harness is short-circuited or open-
circuited

Check the generator system circuit and controller
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4-374 Range extender assembly

4. Powertrain system

4.5.7.13 Low oil pressure

Fault causes

Countermeasures

1. Oil leakage

2. Too little or too thin oil

3. High oil temperature

4. Oil pump pressure regulating valve failure
5. Oil pump failure

6. Blockage of oil strainer, leakage of oil pan

Check for oil leakage

Add or change oil

Service the oil cooling system

Service or regulate the pressure regulating valve
Service or replace the oil pump

Clean and unclog, and tighten the oil pan bolts

7. Oil pressure sensor failure

8. Excessive wear of main bearing bush and
connecting rod bearing bush

9. Blockage of oil filter

Replace the oil pressure sensor
Replace the corresponding bearing bush

Replace oil filter

4.5.7.14 Emissions unacceptable

Fault causes

Countermeasures

1. The use of leaded gasoline caused damage to the
oxygen sensor and three-way catalytic converter

2. The misfire caused by failure of the ignition system
and long-term use result in damage to the oxygen
sensor and the three-way catalytic converter

3. The exhaust system is subjected to air leakage, and
the ECU cannot get the correct oxygen sensor signal,
causing the air-fuel ratio to become richer

Use unleaded gasoline, and replace oxygen sensor
and three-way catalytic converter

Service the ignition system, and replace the oxygen
sensor and three-way catalytic converter

Service the exhaust system
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4. Powertrain system

4-375 Range extender assembly

4.5.8 Range extender assembly

4.5.8.1 Removal and refitting of range extender
assembly

Removal procedure
CAUTION:

- Before the removal and refitting the range extender
assembly, please refer to the removal and refitting of
other accessories around the range extender.

- Pay attention to the working relationship between
the components, and the sequence of removal and
refitting.

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.

4. Remove the high voltage (refer to 3.1.7.2 High
voltage removal)

5. Remove the battery assembly.

6. Remove the front bumper assembly (refer to
8.6.4.1 Removal and refitting of front bumper

assembly)

7. Remove the air filter assembly (refer to 4.1.8.1
Removal and refitting of air filter assembly)

8. Drain range extender engine oil (refer to 3.1.4.1
Replacement of engine lubricating oil and oil filter

(Facelift))

9. Drain range extender engine coolant (refer to
3.1.4.9 Replacement of engine coolant)

10. Disconnect the relevant pipelines (canister
solenoid valve) connected under the intake manifold
(refer to 4.1.8.7 Removing and refitting of intake
manifold assembly)

11. Remove the radiator assembly (refer to 4.4.8.6
Removal and refitting of radiator assembly)

12. Disconnect the fuel rail from the fuel inlet pipe 3#
assembly (refer to 4.3.8.3 Removal and refitting of
fuel inlet pipe 3# assembly)

13. Remove the intercooler assembly (refer to 4.1.9.1
Removal and refitting of intercooler assembly)

14. Remove the engine water outlet pipe (refer to
4.4.8.77 Removal and refitting of engine water outlet
pipe)
15. Remove the radiator water inlet hose (refer to
4.4.8.69 Removal and refitting of radiator water inlet
hose)

16. Remove the radiator water outlet hose (refer to
4.4.8.70 Removal and refitting of radiator water outlet

hose)
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4-376 Range extender assembly

4. Powertrain system

17. Remove the ground wire between range extender
generator upper housing and engine compartment
(refer to 4.5.16.11 Removal and refitting of ground
wire between range extender generator upper
housing and engine compartment)

18. Remove the ground wire between engine and
engine compartment (refer to 4.5.16.12 Removal and
refitting of ground wire between engine and engine
compartment

19. Remove 2 connectors of the range extender
engine controller (refer to 4.5.8.3 Removal and
refitting of engine controller)

20. Disconnect the LV harness from the generator
(refer to 4.5.8.4 Removal and refitting of generator
controller assembly)

21. Remove the right mounting cushion assembly
(refer to 4.5.15.5 Removal and refitting of right
mounting cushion assembly)

22. Remove the powertrain mounting front bracket
(refer to 4.5.15.2 Removal and refitting of powertrain
mounting front bracket)

23. Remove the left mounting bracket (refer to
4.5.15.4 Removal and refitting of left mounting

bracket)

24. Lift out the range extender assembly with a
special crane tool.

CAUTION:

- Before hoisting, thoroughly check and disconnect
the range extender from the body-related parts.

- Disconnect the range extender fuel pipeline, cooling
system pipeline and A/C system pipeline.

- Install the hoisting chain or sling according to the
lifting lugs reserved for the range extender.

- When hoisting, strictly follow the instructions in the
instruction manual of the special crane.

- When hoisting, it is recommended that 2-3 people
work together to avoid damage to the range extender
assembly.

- After all parts are refitted on the vehicle, the range
extender lubricating oil and coolant must be replaced.
It is strictly forbidden to mix old and new oils to avoid
shortening the service life of the oil and reducing the
use effect.
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4. Powertrain system 4-377 Range extender assembly

a. Hook the 3 hooks of the range extender with the
special engine hanger.

b. Remove the 3 mounts connecting the range
extender assembly to the body.

c. Lift out the range extender assembly (.

Refitting procedure
The refitting procedure is performed in reverse order.
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4-378 Range extender assembly 4. Powertrain system

45.8.2 Removal and refitting of engine
compartment high voltage box

Removal procedure

CAUTION:

- Remove and refit the engine control unit carefully,
avoiding collision and preventing moisture. During the
removal and refitting process, do not touch the pins of
the connector, or forcibly disassemble the casing, so
as not to damage the internal electrical components.

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.

4. Remove the high voltage (refer to 3.1.7.2 High
voltage removal)

5. Remove the left front wiper arm assembly (refer to
8.6.13.3 Removal and refitting of left front wiper arm
assembly)

6. Remove the right front wiper arm assembly (refer to
8.6.13.6 Removal and refitting of right front wiper arm
assembly)

7. Remove the windshield lower trim panel (refer to
8.6.13.25 Removal and refitting of windshield lower
trim panel assembly)

8. Remove the generator controller assembly (refer to
4.5.8.3 Removal and refitting of generator controller)

9. Remove the generator controller assembly (refer to
4.5.8.4 Removal and refitting of generator controller

assembly)

10.. Remove the engine compartment high voltage
box assembly

a. Disconnect the connectors of the engine
compartment high voltage box assembly and the front
motor high voltage harness assembly.

H97-01-05-105 |
= |
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4. Powertrain system 4-379 Range extender assembly

b. Disconnect the connectors of the engine
compartment high voltage box assembly and the
battery pack front high voltage harness.

W

A
c. Disconnect the connectors of the engine
compartment high voltage box assembly and the

battery PTC high voltage harness.

" 1 ) HY7-04-05-407

YL NEE .

d. Unscrew the bolts of the ground wire at the lower
part of the engine compartment high pressure box
assembly.

Tightening torque of bolt: 10+1Nm.

HO7-01-05-108 |
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4-380 Range extender assembly 4. Powertrain system

e. Remove the 4 bolts of the engine compartment
high pressure box assembly.

Tightening torque of bolt: 10+1Nm.

f. Take out the engine compartment high voltage box
assembly @.

HYT-04-05-410 | |

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system

4-381 Range extender assembly

4.5.8.3 Removal and refitting of engine controller

Removal procedure
CAUTION:

- Remove and refit the engine control unit carefully,
avoiding collision and preventing moisture. During the
removal and refitting process, do not touch the pins of
the connector, or forcibly disassemble the casing, so
as not to damage the internal electrical components.

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.
4. Disconnect the battery negative terminal.

5. Remove the front wiper arm assembly (refer to
8.6.7.8 Removal and refitting of front wiper arm
assembly)

6. Remove the windshield lower trim panel (refer to
8.6.6.22 Removal and refitting of windshield lower trim
panel assembly)

7. Remove the engine controller.

a. Disconnect the 2 connectors of the engine control
unit.
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4-382 Range extender assembly 4. Powertrain system

b. Unscrew the 4 bolts of the engine control unit.
Tightening torque of bolt: 10+1Nm.

c. Take down the engine control unit (.

Refitting procedure
The refitting procedure is performed in reverse order.
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4. Powertrain system 4-383 Range extender assembly

45.8.4 Removal and refitting of generator
controller assembly

Removal procedure

CAUTION:

- Remove and refit the range extender control unit
carefully, avoiding collision and preventing moisture.
During the removal and refitting process, do not touch
the pins of the connector, or forcibly disassemble the
casing, so as not to damage the internal electrical
components.

1. Turn off all electrical appliances and turn off the
start switch.

2. Open the engine hood.
3. Remove the engine compartment trim panel.

4. Remove the high voltage (refer to 3.1.7.2 High
voltage removal)

5. Remove the generator controller (refer to 4.5.8.3
Removal and refitting of generator controller)

6. Remove the range extender controller water inlet
hose (refer to 4.4.8.47 Removal and refitting of range
extender controller water inlet hose)

7. Remove the range extender controller water outlet
hose (refer to 4.4.8.48 Removal and refitting of range
extender controller water outlet hose)

8. Remove the generator controller.

a. Disconnect the generator controller connector.
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4-384 Range extender assembly 4. Powertrain system

b. Unscrew the ground wire bolt on the generator
controller.

Tightening torque of bolt: 10£1Nm.

c. Disconnect the ground harness (O on the generator
controller.

Tightening torque of bolt: 10+1Nm.

d. Unscrew 1 bolt of the high voltage harness fixing
bracket on the generator controller.

Tightening torque of bolt: 10£1Nm.

a1 BN
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4. Powertrain system 4-385 Range extender assembly

e. Disconnect the harness connector on the engine
compartment high pressure box assembly.
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f. Un