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Mechanical system

JLH-4G20TD Introduction to external

features :
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The supercharger start to work at 1000 rpm, and the output torque is 150Nm, the maximum output torque of 1800 rpm can reach 350Nm.
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» JLH-4G20TD Performance parameters

4G20TD
Displacement(L) 1.969
Bore(radius)*Stroke (mm) 82%93.2
Compression ratio 10.8
Max. power(KW)/rpm 175/5500
Max. torque(NM)/rpm 350@1800-4500
Min. Fuel Consumption (g/kW- h) 239
Emission standard EUV
Idle speed 750150
Ignition order 1-3-4-2

Engine oil grade/oil filling amount (L)

VCC RBSO-2AE 0W-20/ dry type filling volume 6.8+0.1L, maintenance filling
volume 5.6+0.1L (replace the filter), 5.2%0.1L (don’t replace the filter)
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> Advantage v .. Variable displacement oil pump

200 bar Central direct injection Double balance shaft

Intelligent /

electronic water &
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Dual WT &
\\ Integrated camshaft

Long life
timing
bélt

Integrated double-
layer exhaust
manifold & low
inertia

/ ‘ Oil position sensor

Lightweight all-aluminum
cylinder block

Low friction coating
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Mechanical system

Crankcase ventilation system

Oil-gas separator

1. When disassembling and installing the oil-gas separator, tighten the bolts
in order according to the assembly technical conditions;

2. When reinstalling the oil-gas separator, clean the oil stains on the

installation surface.

(D--- oil-gas separator

(@---natural ventilation hose
(®---one way valve (external)

@®---blowdown pipe

(®---vent valve Assy ( air admission )
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Crankcase ventilation system

Turbocharg One-way valve
er air inlet

end —ﬁ

PCV val
vaive Air-oil
— separator

Intake
manifold

One-way valve

When the turbocharger is working, the pressure of the intake manifold is greater than the

atmospheric pressure, so negative pressure can not be formed, and the exhaust gas form

the crank case can not enter intake system to participate in combustion. Therefore, a
Crank case

pipeline is needed from the PCV valve to the air inlet end of the turbocharger (the

pressure at the air inlet end is the atmospheric pressure).
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Crankcase ventilation system
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Crankcase ventilation system
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Crankcase ventilation system

Troubleshooting

Failure

Faulty position

Troubleshooting method

There is oil in intake
pipe

Whether some pipeline of crankshaft ventilation is
blocked

1. Disassemble the oil-gas separator and check the partial load
passage on the cylinder head

2. Check the full load channel, whether the pipeline is collapsed or
blocked, and whether the one-way valve is unblocked.

Whether the one-way valve of the internal control part
of the oil-air separator fails

Disassemble the oil and gas separator, blow air to the small load
channel, if it passes, it indicates failure.

Whether the one-way valve on the intake pipe fails

Inhale to the one-way valve pipe joint, if it is open, it indicates
failure

Whether the internal structure of the oil-gas separator is
blocked

Replace the oil-gas separator components. If the fault disappears, it
indicates that the oil-gas separator components are blocked and
failed.

Unstable idle speed

Whether the one-way valve in the air admission pipe
fails

Disconnect the air admission pipeline and observe whether it shakes.
The shake disappears, indicating that the check valve is invalid.

Whether the one-way valve on the intake pipe fails

Inhale to the one-way valve pipe joint, if it is open, it indicates
failure

Whether the PCV valve of the oil-air separator fails

Replace the oil-gas separator components. If the jitter disappears, it
indicates that the oil-gas separator components have failed.
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Vacuum control system
Variable volume vacuum pump . The variable volume vacuum pump is a device that uses the periodic change of the pump chamber volume to
complete intake and exhaust. The gas is compressed before being discharged;

1 Pump body

2 O type sealing ring

3 Big sliding vane

4 Small sliding vane

5 One-way valve One-way valve

6 Limit piece

7 Oil return valve piece Intake cavity j

8 M3 screw Rotor

9 M4 screw

0 M6 screw Exhaust cavity
11 Rotor Exploded view

12 Coupling Rotary vane
13 Cover plate Gas storage chamber

14 Sealing gasket

15 Pin

16 Oil filter

17 Protective cap
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Vacuum control system
Principle

Component:

D---vacuum pump (generating vacuum)
@---vacuum chamber (storage of vacuum)
(®---vacuum control valve (controlling vacuum)

Critical component:

I.  Vacuum inlet pipe ( transfer vacuum )
Il.  Supercharger vacuum pipe (transfer vacuum)
Il.  Supercharger actuator ( Vacuum application

device)

Principle explanation

The supercharger is not working

Vacuum control valve outputs negative pressure, waste bypass
valve opens

Supercharger goes into work

The absolute value of the output negative pressure of the vacuum
control valve becomes smaller, and the supercharger gradually
enters work

Boost pressure is too high

The boost pressure relief valve opens to release the pressure
after pressurization to the pressure before pressurization
Duty cycle changes to adjust the opening of the bypass valve
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Vacuum control system

Main failure mode Reason

Vacuum pump oil leakage 1. Casting defects of pump body and cover
2.  Residual oil in seal ring groove

Oil return valve piece and limit valve piece

have broken Casting defect

sliding vane broken:

1. The oil passage is blocked, and dry friction causes breakage.

2. Foreign materials enters the vacuum pump from the oil passage, causing the rotor-
sliding vane to jam and break

Oil leakage and failure of the one-way valve:

The valve core is broken, resulting in seal failure and oil leakage.
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Vacuum control system

Main failure mode

Rotor and coupling are broken:
1. Rotor and coupling failure - defect of green carbon body

2.  Foreign matter stuck between sliding vane and pump body

Rotor broken Coupling broken

NVH:

The gap between sliding vane and pump body is large (clicking noise)

PR
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Normal pump

Whirring

Clicking
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Vacuum control system

Vacuum control valve

|

Secondary valve port

— I
N

Primary valve port

g
air Output
intake negative
pressure

Vacuum chamber and
vacuum pump
provide negative
pressure source
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Vacuum control system

VEP4 vacuum control valve

Working principle:

€ The vacuum control valve controls the output vacuum degree according to the change of vacuum
input and electromagnetic force (the boosted exhaust gas actuator output pressure );

1. Intermediate position: After the engine is started, the vacuum pump continues to provide vacuum
input. When the coil is not energized, that is, there is no electromagnetic force or the

electromagnetic force is equal to the vacuum input, all channels are blocked (at this time, the engine

.. Wiring connector
is in a steady state or stopped status); & Vacuum output (booster

exhaust actuator) Vacuum

2. Discharge position: When the electromagnetic force gradually increases, the plunger moves input

downward, and the vacuum input and output ends are connected. When the balance of the vacuum
force and the electromagnetic force is reached, the plunger returns to the intermediate position
(the engine working condition is that the load gradually decreases );

3. Ventilation position: When there is no electromagnetic force or it is small, the plunger moves
upward under the action of vacuum force, and the spring diaphragm seals the air nozzle. Because
there is still negative pressure at the output end, the plunger continues upward under the action of
this negative pressure, at this time the atmosphere is connected to the output end, the plunger
returns to the middle position when a new balance is established (the engine working condition is
that the load gradually increases).
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Vacuum control system

Functional description, neutral position

cap nozzle

bellow

Wiring connector

Vacuum output (booster
exhaust actuator) Vacuum

input

diaphragm

Caused by current supply the armature moves downwards and
qpens the closed cap nozzle. The vacuum pressure builds-up until
VE P4 vacuum co ntr0| va Ive vactny pressure on diaphragm is equal to magnetic force.
The control pressgyre spreads into cap and connected actuator.
‘When balance is reached armature moves back into neutral
position.

Functional description, ventilation

ssure

bellow

Without or less current no or less magnetic force is availible. The
force on diaphragm due to control pressure still exists, Caused by
this the armature moves upwards and the cap nozzie is closed. Dus
to this the armature moves further and opens the ventilation
borings. The control pressure decreased until balance between

control pressure and magnetic force is reached

Vacuum control valve
wiring connector

RD (VW)
(keyways 1, 8)
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Vacuum control system

Main failure mode

Water inlet causes the valve seat to separate from the plunger

Duty cycle
= MIN output
= MAX output
= No.4 output

>

40
-30
-17

2.3

) e

70
-57
-46

»

2

%1971
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Vacuum control system Vacuum chamber

Structure
@D--- Vacuum chamber upper plate

(@---Vacuum chamber lower plate

(®---Bush

Working principle

1. Storage vacuum

2. When the vehicle brakes, the pressure provided by the vacuum pump is not enough to meet the demand of the booster actuator. At this
time, vacuum chamber will provide the negative pressure.

Main failure mode 1.  Unstable pressure output of vacuum control valve
1. Poor welding leads to air leakage — 2. Supercharger performance fluctuation
2.  External force damage causes air leakage. 3 Increased crankcase pressure

%203



Mechanical system

Crank Mechanism
Crank connecting rod mechanism
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Crank Mechanism

Crank connecting rod mechanism

The crank connecting rod mechanism-the core of the engine. Withstand the combustion pressure and convert the gas force
into the linear motion of the piston,

It is converted into rotary power output through connecting rod swing and crankshaft rotation. -
3|22
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Crank Mechanism

Meaning of engine code marking

JL H - 4 G 20 T D B * J B T BOO 0048
Geely H 4-. Gasol .2'0 L Turboc Direct Performan Pr(?du Prgduct Man | Versio Serial
Cylin . displac L ce ctive ive ufact n
platform ine harger injection code
der ement parameter year month urer code




Mechanical system

Assembly characteristics of piston connecting rod

Part Structure Requirement Purpose Wrong installation effect

* The openings of the two air rings are staggered
by 120° and cannot be on the main thrust side at
the same time

* Ensure that the maximum allowable opening of

ey | the piston ring does not exceed the
Piston ASSY e % requirements * Improve sealing performance * Air leakage increase
= * Place the opening of the oil ring lining spring * Improve the scraping effect * Qil consumption increase
o (p Y above the piston pin hole while avoiding the oil
return hole. The openings of the two oil ring
scrapers are staggered by 180°, and the
openings are staggered 90° from the opening of
the oil ring lining spring.
. Avoid the interference between * Interference between connecting rod
. connecting rod and oil pump . aEd glldpum;; I
* The connecting rod mark faces to the «  Ensure a good combination of The body and cover are not we
Connection P=: — front of the engine connecting rod body and cover z:n;?;r;:g,;unr(i:lnthz b;:\t/iz:d coverare
rod O — — O * Same engine connecting rod group inone | * Ensure that the piston is assembled P . . 8 op . .
b~/ . * The direction of the piston is reversed

== engine correctly
* Ensure stable operation of each
cylinder of the engine

and the piston hits the valve
* Unstable operation of each cylinder,
abnormal noise
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Assembly characteristics of piston connecting rod

Part Structure

Requirement

Purpose

Wrong installation effect

Piston arrow direction is towards the

Ensure that the piston is
assembled correctly to avoid
piston hitting the valve

Piston hits the valve

Piston front of engine Ensure the eccentric direction of Piston knock
the pin hole is correct to reduce
the knocking noise

. 15t ring inner side chamfered edge is on Improve 15 ring sealing
- top performance Air leakage increase
i . . . . . ) .
Alr ring 2 2" ring outer side chamfered edge is on Improve the 2" ring oil return Oil consumption increase
bottom performance
Combined The opening of the lining spring is in good Ensure the oil scraping function The oil ring is stuck or broken, and
oil ring contact with no overlap of the oil ring the oil consumption increases

spring 1o

Clamp |
i

The two clamp springs are installed in
place, and there is no problem of missing
or improper installation

Ensure that the piston pin does
not escape

The piston pin is pulled out and the
cylinder is scratched. In severe
cases, the piston connecting rod is
broken and the cylinder body is
broken.
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Notes for piston connecting rod installation

? L b A N

Mark toward the front of the
engine

The connecting rod weight is divided into five groups (1-5), and the
group number is marked on the bottom of the connecting rod. When
assembling, ensure that the connecting rod weight of the same
engine is the same group.

Mark toward the
front of the engine

Piston forward
marking

The engine uses a
full-floating piston
pin
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Piston connecting rod assembly

Both sets of
numbers must
be the same

Connecting rod Connecting rod
bearing matching bearing matching Batch code (a/b/c)
group mark group mark

The crank position of the first cylinder of the crankshaft. The engine adopts cracking type connecting rod
and adopts error-proof marking
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Piston connecting rod assembly

Connecting rod bearing group assembly table Connecting rod bearing thickness classification table
Connecting rod big end 01 02 03 1.483 1. 487
diameter
Connecting rod journal 53-53.004 | 53.004-53.008 | 53.008-53.013 iopnpliﬂfﬁr:: 1.487 | 1.4%1
A 49,981 | 49.988 1.451 1. 4595
B 49,988 | 49.994 1. 485 1. 489
c | 4999 | 50 o o 1.489 | 1.493
Bearing 1. 495 1. 497
Difference:

LP bearing: No coating on upper and lower bearing
MP bearing: upper bearing with coating, lower bearing without coating
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Crankshaft structure

Front spline

Front oil seal
journal

Pulley bolt
hole

T

Timing pulley

installation journal

oil

passage

hole

Main
journal

Thrust
plate

balance
piece

Connecting
rod journal

Flywheel bolt
hole

Flywheel
flange

Rear oil seal
journal

Gear
mounting
surface

Timing lockup
position
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Main shaft bearing matching group mark

Crankshaft bearing crankshaft bearing
matching group mark matching group mark
on cylinder body on crankshaft

Exhaust side Crankshaft
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Main bearing installation classification (basic model)

Main shaft 1 2 3 4 5
bearing
matching
information upper lower upper lower upper lower upper lower upper lower
MP | | . . - |
L i) FEED | g b0 | o | ST | | S0 |
Remark No oiling on bearing back
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Main shaft bearing selection form

Cylinder body group

C kshaft 57. 0000 |57. 0010 |57. 0020 |57. 0030 |57. 0040 |57. 0050 |57. coso |57, 0oma |57, coso |57. ooso |57. 0100 |57, 0110 {57, 0120 |57, 0130 [57. 0140
CL T group D E F G H J L M N 0 P R s T
52,985 D
52. 986 E Y
52. 987 F Y
52, 988 G Y
52. 989 H ¥
52.990 I ¥
52.8991 K Y
22. 992 L Y
52.993 M ¥
52,994 N
52.995 0
52. 996 P
52,997 R Y Y
52,998 ] Y T
52, 999 T Y Yl v Y
53. 000 v Y T Y Y Y
22. 001 X Y Yl Y| ¥y 1yl vlv
53.002 | ¥ v|v|lv|lv|v[v|v|¥
53003 | Z vl v v|v|v|v]v]v¥ Y
ufl Jul|l wu ull |u ul Il ull ul bou b ju b fuft fultull fu]l Jull
plo]lp| o p plolp p|l o plo| PO PjO|P|OIP|O]lp|lo|p|lo|P]|O]P|O
plw]lp| w p plwip plw pjw|P|W P WIp|IWIP|W]p|lw|p|lwWwW|P|W]|P|W
e ele e-e e e eledele e-ele ele.eleledeleleleleleleledeledlde
r ror ror ror ror ror ror.r rr r r r r r r r rr r r ©r r 1 T
Main Bearing thickness grades Thrus Bearing thickness grades
-f. 9900 1. 9910 Coum) 1. 9930 1. 9970 Com)
Yellow 1. 9940 1. 9930 Yellow 1. 9870 2. 0010
1. 9920 2. 0020 2. 0010 2. 0060
2. 0020 2. 0060 2. 0050 2. 0090
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Part Component

Function

Requirement

Purpose

Crank journal

Bear the workload;
Combined with the bearing
bush to form a sliding
bearing

@ Diameter, roundness, straightness,
runout, hardness are qualified

€ Smooth surface, no appearance defects
such as scratches, bumps, rust, etc.

€ Magnetic particle inspection without
cracks

Qualified crankshaft size guarantees the
formation of a normal oil film with the bearing to
avoid eccentric wear and scratch;

No appearance defects on the surface to avoid
damage to the oil film, scratches and burnt
bushes

No cracks on the surface ensure the strength of
the crankshaft

Cranks

Transfer lubricating oil from
the main bearing to the
connecting rod bearing

@ No impurities in the oil passage, no
blockage

®The oil passage is smooth, without burrs,
and not sharp

No impurities in the oil passage to avoid
damaging the oil film and scratching the bearing
There is no burr at the oil passage, and it is not
sharp to ensure that the bearing bush will not be
scratched, which will cause the bearing and shaft
wear

haft

Crank journal
4 rolling fillet

Improve the fatigue strength
of the crankshaft so that the
crankshaft can bear higher
alternating bending loads
during engine operation

® No surface defects in the fillets rounded
rolling depression area

@ The fillet is carried out according to the
locking rolling process

@ The height of the local deformation of
the fillet rolling area is not more than 0.15

The fillets have no appearance defects to avoid
crack sources and weaken the rolling effect

The fillet rolling area and the crank arm are
smoothly connected to avoid stress concentration
in the junction area
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Part Component Function Requirement Purpose
@ Diameter, roundness, straightness,
- RefJuEin'Sfa‘ Front runout, roughness are qualified
o \ and v' To seal the oil with the front @ Smooth surface, no appearance defects * Qualified size to ensure normal fitting with oil seal;
rear oil . such as scratches, bumps, rust, etc. )
and rear oil seals of the . L . . * No appearance defect on the surface to avoid
s J seal @ Magnetic particle inspection without . . .
; crankshaft scratching the oil seal and oil leakage
journal cracks
@ The guiding chamfer is smooth and
without burrs
cran ks @ No bumps, protrusions, rust on the tooth
face
v Transmit drive torqu el . e Ensure the normal fitting with the timin lley;
haft EXt.ema' > € torque #No wrong teeth, multi-tooth ure theé no g € & pulley;
spline phenomenon
v’ Tighten the bolts of the front
pulley to provide pre-
tightening force for torque . .
. . * Ensure the pre-tightening force of the front pulle
transmission at the frontend | 4No wrong teeth, partial broken teeth . P & € pufiey
Front and timing pulley

and rear v’ Tighten the flywheel bolts to | @ Position load requirements
thread provide pre-tightening force
for the flywheel torque
transmission

* Ensure the pre-tightening force of the flywheel
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Pulley (TVD) and flywheel

T

Installation diagram
of TVD

» The damping pulley assembly (TVD) is installed at the front end of the engine and
connected to the crankshaft through the damping pulley bolt;

» The main functions of the damping pulley assembly are as follows:

1. Reduce crankshaft torsional vibration and reduce crankshaft torsional stress;

2. Transmit power for engine accessories;

3. Reduce the vibration of the accessory system (BSG de-coupler);

» Visual inspection

The spline teeth is no confusion, bumps, the other area is no bumps, serious scratches,

and large-area paint peeling

(DMF)

»  The dual mass flywheel (DMF) is installed at the rear end of the
engine and is connected to the crankshaft through the flywheel bolt;

»  Main functions of dual mass flywheel:

Attenuate the speed fluctuation of the engine output to the gearbox and

improve driving comfort;

» Visual inspection

No bumps, no deformation, no serious scratches

%351
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Precautions for installation of pulley (TVD) and flywheel

Part

Component

Wrong installation effect

Requirement

Purpose

Upper main bearing

I

Lower main bearing

Selvedge main bearing

Upper connecting rod
bearing

Lower connecting rod
bearing

Excessive clearance: engine squeaks
and smashes bearings

Too small clearance: bearing bush
locked, abnormal wear, abnormal noise,
etc.

Cleanliness meets requirements

No protrusions, rust, bumps, scratches, etc.
on the inner surface that affect the
appearance of the oil film

¢ Ensure that the bearing bush fits the
hole seat with sufficient back pressure

* Ensure proper oil film clearance

* Control the axial movement of the
crankshaft

* Ensure that no foreign particles
scratch the bearing, causing the
bearing wear or burn

Damping pulley

The damping pulley is loose

Ensure that the friction plate is in the correct
position during assembly.
Tighten according to the regulations

Ensure reliable torque transmission between
pulley and crankshaft

Damping pulley bolts

The damping pulley is loose

Install the damping pulley on the crankshaft, first
pre-tighten the center bolt and then pre-tighten
the 4 bolts on the damping pulley in a crisscross
sequence. Tighten the center bolt of the bolt and
then tighten the 4 bolts in a crisscross sequence to
the specified torque

Prevent bolts from not entering the plastic
zone

Dual mass flywheel

Internal damage of DCT flywheel
Damaged driven disk

Bad appearance of corrosion
Slippery friction surface

The DCT flywheel needs to install the positioning
sleeve before it is hot

Apply anti-rust oil before packaging the DCT
flywheel

The positioning sleeve protects the flywheel
during hot test and transportation, preventing
vibration from damaging the interior

DCT oiling to prevent corrosion during
transportation and inventory
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Balance shaft assembly

Crankshaft gear =

: y 6‘3‘5}
Balance shaft Hexagon flange bolts
No. Component name No. Component name
No. Name Function 1 Balance shaft housing 8 Needle bearing-B
1 Crankshaft gear Driving balance shaft Crankshaft gear (press mounted
- - 2 9 Needle bearing-C
5 Balance shaft Balance the second-order reciprocating on the crankshaft)
inertia force 3 Right gear 10 Retaining ring
Hexagon flange Fix the balance shaft assembly on the 4 Scissors gear 11 Locating pin
3 bolt lower cvlinder bod 5 Unbalanced block 12 Hexagon flange bolts
o ower cylinder body 6 Hollow shaft 13 Ol baffle
7 Ball bearing 14 Bolt
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Precautions for installation of balance shaft assembly

Before installation, check the appearance of the VEP4 balance shaft assembly, and first confirm whether the balance shaft positioning pin meets the
requirements. The judgment basis is as follows :

As shown in the figure, the black part is a
positioning pin, and the positioning pin of
the balance shaft assembly is in contact with
the bottom surface of the balance shaft
assembly or the distance is less than Imm. It
meets the requirement.

As shown in the figure, the black part is a
positioning pin. The positioning pin of the
balance shaft assembly is not in contact with
the bottom surface of the balance shaft
assembly and the distance is greater than
1mm. It doesn’t meet the requirement.

There is no positioning pin in the positioning
pin hole of the balance shaft assembly, it
doesn’t meet the requirement.

%381
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Balance shaft clearance measurement

After the balance shaft is assembled, the balance shaft clearance needs to be measured:

a. Measure the balance shaft clearance at the 0 degree position of the crankshaft;

b. Measure the balance shaft clearance at 90 degrees of the crankshaft;

c. Measure the balance shaft clearance at 180 degrees of the crankshaft;
d. Measure the balance shaft clearance at 270 degrees of the crankshaft;
All gap measurements must meet: 0.04mm-0.12mm

Note: Make sure that the dial gauge is stable before measuring the balance shaft.
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Specific operation steps for balance shaft clearance measurement

No.

Operation

Use tooling to adjust the crankshaft to the zero position. Make
sure the stop pin (B) is inserted in this position;

The balance shaft assembly (A) is assembled on the crankcase and
the bolts are pre-tightened (the balance shaft housing can slide
freely)

Take out the stop pin (B). First, as shown in Figure B, shake the
balance shaft assembly in the direction of the arrow 1 until it
stops. Then shake the balance shaft assembly in the direction of
the arrow 2 until it stops. At this time, the balance shaft assembly
is at the final installation position, and tighten the balance shaft
assembly bolt with tightening torque (8+1) N-m

Table 1: Balance shaft backlash measurement record table

Crankshaft angle

8Nem

Tighten 210°

90°

Assemble and adjust the balance shaft backlash measurement
tool. The measurement tool should be installed at the end of the
exhaust balance shaft. The balance shaft backlash is measured at
the crankshaft zero position to ensure that the measured value
meets (0.12-0.17) mm, and then the rotate crankshaft clockwise
90°, 180° and 270°, respectively measure the backlash of the
balance shaft gear and fill in the data into the corresponding
position in the second column of Table 1

180°

270°

Table 2: Control the backlash value by manual adjustment (example of

successful reinstallation)

Crankshaft angle 8Nem Tighten 210°
90° 0.08 mm 0.05 mm
180° 0.09 mm 0.06 mm
270° 0.07 mm 0.04 mm
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Specific operation steps for balance shaft clearance measurement

No. Operation
5 If the three measurement data all meet (0.12-0.17) mm, tighten the balance shaft bolts by 210° and record the
clearance

6 If the data in the three measurements are not within the reference range, turn the crankshaft to the position where the
backlash is measured, loosen the balance shaft bolts,
and then tighten the bolts with a torque of TNem, use a rubber hammer to gently knock the balance shaft to the
exhaust side of the engine and measure the backlash until the measured value meets the requirements.
Then tighten the balance shaft bolt to (8+1) N-m and measure the gear backlash.
Until all the data meets (0.12-0.17) mm, otherwise repeat step 6 until qualified

7 Measure the backlash of the balance shaft again, and fill in the measured value into the corresponding position in the

third column of the tablel
8 If the three measurement data all meet (0.04-0.12) mm, the test is qualified and continue to the next step of assembly

If the three measurement data fails to meet (0.04-0.12) mm, repeat steps 6, 7, and 8 until it is qualified.
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Air distribution system

|

No. Name quanti No. Name quanti
ty ty
Hexagon flange .

1 8 13 Intake oil control valve 1
bolts

2 Exhaust oil 1 14 Oil pump tappet 1

control valve pump tapp

3 Oil control valve ) 15 Intake camshaft 1
gasket assembly

4 | Bxhaustcamshaft | 16 Valve tappet 16

assembly
Camshaft
5 bearing retaining 2 17 Intake VVT components 1
ring
6 Exhaust VVT 1 18 Valve spring seat 16
components

7 VVT bolt 2 19 Valve collet 32

8 Exhaust VWT 1 20 Intake valve spring 8
cover

9 Hexagon socket 10 21 Intake valve oil seal 8

pan head screws

10 ExhausF valve 8 22 Intake valve 8
spring

11 Exhausstex;?lve ol 8 23 Valve spring lower seat 16

12 Exhaust valve 8 24 Intake VVT cover 1
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Precautions for assembly of VVT system of VEP4 engine

1. VVT and OCV components have strict requirements for the clearance
of each component. If they fall during disassembly and assembly, they
cannot be used. Need to replace with new VVT, OCV to ensure qualified
flow characteristics

2. The intake and exhaust of the OCV valve cannot be reversed.

3. OCV wiring harness interface is easy to be polluted, the assembly
environment should be clean, pay attention to dust protection.

4. The VVT cover plays a role of sealing. Take care to avoid missing the
sealing ring between the cover and the VVT.

5. The OCV valve gasket is a one-time part and needs to be replaced
every time it is disassembled and assembled.

Exhaust OCV

Intake OCV

2431
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Valve clearance:

VEP4 engine valve clearance @
20°C:
Intake: 0.2 £0.05
Y Exhaust: 0.5210.05

Adjust the clearance by tappet :
Clearance source: tolerance of | | 7 =
cylinder head and valve train

VEP4 valve lift

IThermaI expansion of cylinder head I \ ‘ 10 ——] Intake == Exhaust

'mal expansion of
stem

y

.N 0 80 160 240 320 400 480 560 640 720

Crankshaft angle

o ilift fmm) o

I Running-in and wear between valve and valve seat I

Tappet clearance adjustment is an important guarantee for the valve train to meet engine function and NVH requirements 5 10T
5440
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Precautions for disassembly and assembly of valve drive mechanism:

When assembling the valve spring lower seat, the valve spring When checking the valve clearance, use tooling to hold the camshaft,
lower seat need to be installed in the correct direction, as shown adjust the base circle to the valve tappet, measure it with a feeler gauge,
in the figure, with the large diameter surface down. and match it.

Ensure the clearance on the intake side: 0.2+0.05; clearance on the
exhaust side: 0.52+0.05,
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Timing system component

No. Name Part code quantity
1 Timing belt 5500001140 1
2 Timing belt tensioner 5500001145 1
3 Hexagon combination bolt 5500001146 1
4 Crankshaft timing pulley 5500001141 1
5 Hexagon flange bolt 8888006490 2
6 Timing idler 5500001147 1
7 Crankshaft sprocket 5500001148 1
3 Qil pump chain tensioner 5500001151 1

bracket
9 Oil pump chain tensioner 5500001150 1

10 Hexagon socket pan head 3388006538 1

screws

11 Oil pump chain 5500001149 1
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Precautions for assembly of VVT system of VEP4 engine

When installing and removing VVT bolts, the rear end of the camshaft is fixed with a positioning tool, while the front end is fixed

with a VVT fixing tool to reduce the force on the camshaft tail groove.

Camshaft fixing tool

VVT fixing tool

Ea7l
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Crankshaft zero position:

The rear grooves of the two
camshafts are horizontal
Notch logo facing up

Spline missing teeth in
horizontal position
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Timing installation steps

L
™
1. Fix the timing idler to the 2. Fix the timing belt tensioner to the 3. Before installing the VVT fixture, manually
cylinder block with hexagonal timing idler bracket with hexagonal pre-tighten the inlet and exhaust VVT with
flange bolts and tighten as combination bolts, and pre-tighten the VVT bolts. (Do not tighten at this time, when
required hexagonal combination bolts. the timing belt tensioner is installed, tighten 4. Rotate the crankshaft and use
Note: Do not install the timing belt the VVT bolts according to the specified the crankshaft timing tool to
tensioner on a hot or not completely torque). ensure that the pointer of the
cooled engine. (The temperature Note: The baffle on the exhaust VVT pulley crankshaft timing pulley
remains the same) faces the inside of the engine; the baffle on assembly is aligned with the
the intake VVT pulley faces the outside; VVT mark on the front oil seal of the
bolts can only be used once, and the crankshaft.

tightened bolts cannot be reused. F49I
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Timing installation steps

5. Put the timing belt on the crankshaft timing
pulley assembly and the VVT pulley to ensure
that all the teeth can mesh with the pulley
correctly. Tighten the belt counterclockwise
from the crankshaft timing pulley assembly
until the belt is installed on the timing belt
tensioner. After completing the belt assembly,
make sure that the belt position is in the middle
of the VVT pulley. Note: It is strictly forbidden
to twist the timing belt.

6. Determine the camshaft position through the
camshaft fixing tool;

Note: Incorrect adjustment of the camshaft zero
position may cause engine failure;

Ensure that the following operations are performed in
the locked position and the marks on both camshafts
are correct;

1. Use the locking arm of the tooling to locate the
camshaft groove;

2. Move the locking arms up to lock them in the correct
position;

3. Do not remove the zero positioning tooling before
completing the VVT adjustment.

7. The specific steps of removing the positioning pin of the
tensioner, tightening the VVT bolt and the hexagonal
combination bolt:

1. Load the tensioner until the pointer of the tensioner
cannot rotate;

2. Tighten the VVT bolts with a torque 90+9Nm.

3. Manually adjust the tensioner adjustment arm clockwise
until the tensioner pointer reaches between -18°~-10°, and
then change the direction to adjust the tensioner adjustment
arm counterclockwise until the tensioner pointer reaches -2°.
Now the pointer is located in the gap;

4. Lock the tensioner adjustment arm; tighten the tensioner
hexagonal combination bolts.

5. Tighten the bolts of the VVT cover.

Note: Ensure that the sealing ring is installed in place before
tightening the VVT cover.
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Transmission relationship introduction :

Oil pump
tappet

High pressure

oil pump
Drive high-pressure oil pump function: the The vacuum pump and the exhaust
relationship between the phase of the camshaft are connected by a keyway

exhaust cam and the phase of the high-

pressure oil pump has requirement, which is

guaranteed by the exhaust camshaft. The Drive vacuum pump function: no phase
speed ratio is 1:2, the crankshaft rotates 2 relationship, speed ratio 2:1. speed ratio 29:30
times, and the pump rotates 4 times.

Drive oil pump function: no phase relationship,
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Timing belt introduction:
The timing belt is composed of canvas, rubber, and tension wire (glass fiber).

A: tooth cloth

B: rubber

C: Glasscord

D: Back (rubber or rubber + canvas)

“m Timing belt Precautions for disassembly and assembly

Type 1. Storage requirements:
Temperature: 15-25°C dry environment
2 Tooth 130 Can not be directly exposed to sunlight and high temperature
number In original packaging
3 Width 23 Keep away from flammable and corrosive fluids, such as lubricants and acidic substances

2. Precautions for assembly:
— Do not bend the belt. The minimum bending radius of the belt shall not be less than 50mm, otherwise the belt
— I cord will be damaged
‘ Install the belt according to the operating instructions, and wind the belt on the pulley counterclockwise
: If there are difficulties in assembly, it is strictly forbidden to use tools to pry, beat the belt and other illegal
operations, otherwise it will damage the belt cord
5 Pitch 9.525mm Do not allow the belt to come into contact with water, oil, coolant, fuel, cleaning fluid and other chemical agents

4 Tooth profile
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Turbocharger working principle

Turbocharger is actually a kind of air compressor, which increases the
density of intake air by compressing air, thereby increasing the
amount of intake air. It uses the exhaust gas pressure from the
engine to drive the turbine in the turbine chamber. The high-pressure
exhaust gas impacts the turbine to make it rotate at a high speed. The
turbine drives the coaxial impeller, which can operate at high speed
to compress the intake air. This speed is very high which is between
100,000 and 240,000 rpm. When the engine speed increases, the
exhaust gas discharge speed and the turbine speed also increase
simultaneously. Within the boost pressure range, more fresh air is
pressed into the cylinder, which effectively improves the fuel
utilization rate and outputs higher power.

Air circulation route:

The air circulation status of the turbocharging system. The high-
temperature and high-pressure exhaust gas from the exhaust
manifold drives the turbocharger turbine; the turbine drives the
impeller, which pressurizes the intake pipe air and sends it to the
intercooler. The compressed gas has a higher temperature, after
being cooled by the intercooler, the high-pressure room
temperature air is sent to the engine intake system and finally
into the combustion chamber.

JEERZE (R Compressed

Turbine

FAM T AN
Charge Air CoolerCompressq

R AP HEN
xS

Engine Gas
Discharge

K
A
Amblont Al Ilet_

%z 7 BLEE{ Engine Exhaust Gas

Working principle diagram of turbocharger engine

Fresh air

Schematic <}

diagram

[ Air

Throttle

At the front end of the engine compartment
Higher
performance

Booster pump

Turbine

Intercooler

compressor

Atmosphere
output

s Ot
port

Impeller

The pressed air comes out from the supercharger,
passes through the intercooler, and then enters the
‘E' intake manifold through the throttle after cooling.

Pressure
relief valve
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Turbocharger electronic control and pressure control strategy

Control strategy when boost pressure is lower than target value

When the boost pressure is lower than the target, the ECU adjusts the duty cycle,
the vacuum control valve works, and the actuator pulls the lever to slowly close the
waste gas valve (to the target boost pressure), that is, more exhaust gas is required
to enter the turbo to perform work .

Control strategy when boost pressure exceeds target value

When the engine speed increases and the boost pressure provided by the
turbocharger exceeds the specified value (cut-off point), the vacuum control valve
work input negative pressure is the maximum, the actuator rod is pulled to the
maximum, the exhaust valve is fully opened, and part of the exhaust does not pass
through the turbine to adjust the turbine speed and keep the boost pressure
around the target value.

Turbocharge protection control:

Intake protection: When the engine is decelerating rapidly, in order to avoid
damage caused by high-pressure air directly acting on the electronic throttle, the
intake pressure relief valve opens at this time;

Exhaust protection: The control unit controls the opening and closing of the
exhaust pressure relief valve according to the working load of the engine to control
the supercharging effect of the turbocharger; at the same time, it also protects the
turbocharger to avoid damage caused by high speed;

y |

Spring reaction force

Vacuum control
valve output
negative
pressure

Schematic diagram of pressure relief trend
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Precautions for turbochargers

Precautions for gear train

Do not allow foreign objects to enter the volute runner

Do not allow foreign objects to enter the compressing housing runner

Do not allow foreign objects to enter the pipeline before pressurization

Do not allow foreign objects to enter the pipeline after pressurization

Do not allow to use unqualified and unmatched air filters (Prevent inhalation of foreign objects)

Failure analysis-foreign body damage Bypass valve actuator:

. R ; Fr f ; The pressure setting and
Reason: Foreign object comes from the air filter/intake pipe Foreign object € pre: g

calibration of the bypass valve
destroys the .
periphery of the actuator assembly are carried
turbine out on the special
setting/calibration organization,
and customers and other
personnel cannot change it at
will

Foreign object
damages the end of
the impeller

impeller

For the bypass
turbocharger assembly, do
not use the push rod
installed outside as a

Reason: the object
comes from engine
PSR AL

Turbine handle to move the The actuator faces upwards
Impeller damage turbocharger, so as not to and it is not allowed to touch
The temperature of the outlet gas of the Turbo damage af?ec;.lt.he S‘f?n;'t';'ty and the ground
turbocharger increases abnormally (scraping the High-speed rotation is unbalanced, stuck, broken reliability of the bypass
shell) shaft etc. valve actuator
Insufficient boost pressure, substandard Insufficient boost pressure, substandard

i i 5510
performance, abnormal noise, etc. performance, abnormal noise, etc.
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Precautions for turbochargers

1. There is metal friction sound

Phenomenon: black smoke from exhaust, power drop, and abnormal noise from the supercharger

Reason:

(1) If there is metal friction sound, it is caused by excessive wear of the turbocharger rotor or thrust bearing, and the friction between the impeller and the
turbocharger shell.

(2) Ifitis not the sound of metal friction but the sound of airflow, it is the rotating sound produced by the high-speed rotation of the turbocharger rotor, or the air
leakage caused by the poor connection at the inlet and exhaust ports.

2. The supercharger bearing is damaged

Phenomenon: The supercharger bearing is damaged, the engine power is reduced, the oil consumption is high, exhaust black smoke, and the supercharger cannot
work in severe cases.

Reason:

(1) Insufficient oil pressure and flow;

a. The lubricating oil supply of the turbocharger journal and thrust bearing is insufficient;

b. There is insufficient lubricating oil to keep the rotor journal and bearing floating;

c. The turbocharger has been running at high speed, but the lubricating oil has not been supplied in time.
(2) Oxidation and deterioration of engine oil:

a. The oil is overheated, and there is too much gas passing between the piston and the cylinder wall;

b. Coolant leaks into the oil;

c. Improper selection of engine oil, and failure to change engine oil regularly as required.

Handling method:

(1) Check whether the lubricating oil pressure is normal and whether the oil quantity meets the requirements.

(2) Regularly replace the lubricating oil according to the specified requirements and ensure that the lubricating oil is clean.

(3) Use lubricating oil in strict accordance with the specified requirements and not mix them.

(4) The engine should be avoided to work under high temperature conditions, and the normal operating temperature of the engine should be maintained:
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Precautions for turbochargers

3. Improper use of the turbocharger will shorten the life:

(1) The installation is incorrect. According to the requirements, the floating bearing should be filled with oil before the turbocharger is installed
to avoid that the oil cannot be supplied to the floating bearing in time when the engine is started, causing dry grinding and damaging the
floating bearing.

(2) Incorrect startup. After the engine with turbocharger is started, it must be idle for a few minutes to ensure that the supercharger can run at
high speed after the oil reaches the floating bearing.

(3) The shutdown is incorrect. Before stopping, run at idle speed for a few minutes to make the supercharger rotor gradually slow down and
cool down. When the engine suddenly stops, the oil supply stops, and the rotor rotates at a high speed under the action of inertia. At this
time, the floating bearing will wear out due to the high temperature and lack of oil, or even burnt.

(4) The oil selection is incorrect. The thermal load and mechanical load of the engine equipped with a supercharger are greatly increased. The
lubricating oil is required to have good viscosity-temperature characteristics, oxidation resistance and wear resistance. It is necessary to
select high-quality synthetic engine oil.
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Precautions for turbochargers

Precautions for startup

-When changing the oil, oil filter, installing a new turbocharger or using an engine that has been out of service for a long time, the turbocharger
should be pre-lubricated before starting the engine.

-After starting, the engine should be operated under medium and small load for 3-5 minutes before entering full load operation to ensure good
lubrication.

Precautions for running

-If the turbocharger has abnormal noise and obvious vibration during operation, it must not be used continuously.

-It is strictly forbidden for the car to adopt the operation method of "accelerate, flameout and coast in neutral". Because the engine suddenly
turns off at full load and high temperature, the oil pump stops working, the lubricating oil cannot take away the heat from the parts in the
supercharger, and the supercharger will be damaged due to overheating.

Precautions for parking

-Avoid immediate shutdown during high-speed and full-load operation. The speed and load should be reduced gradually. Run idling for 3~5
minutes before stopping to prevent damage to the turbocharger due to lack of oil in the bearing or overheating of the mechanical parts.

-Avoid prolonged idling of the engine (the maximum should not exceed 20 minutes).

Precautions for maintenance

-Repair and maintain at Geely designated after-sales service station.

-The pressure setting and verification of the bypass valve actuator assembly are carried out on the special setting/ verification organization, and
customers and other personnel cannot change it at will.

-For the bypass turbocharger assembly, do not use the push rod installed outside as a handle to move the turbocharger, so as not to affect the
sensitivity and reliability of the bypass valve actuator
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Lubrication system . Name Quantity
01 Qil pan 1
02 Oil tube 1
03 Hexagon flange bolt 10
04 Hexagon flange bolt 14
05 Oil pan glue line 1
06 Oil pump 1
07 Wiring harness buckle 1
08 Hexagon socket head bolt 1
09 Oil strainer 1
10 Dipstick tube 1
11 Hexagon socket pan head screws 1
12 Turbocharger oil inlet pipe 1
13 Turbocharger oil return pipe 1
14 Turbocharger oil drain gasket 1
15 Turbocharger oil inlet pipe gasket 1
16 Gasket 2
17 Hollow bolt 1
18 Hollow bolt 1
19 Hexagon socket pan head screws 2
20 QOil filter 1
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Oil circulation diagram Separate piston cooling

nozzle oil passage on the
exhaust side, the nozzle can
inject to the exhaust side of
the piston, which is
conducive to the heat
dissipation of the piston

The second and forth

Piston . ) '
cooling Piston cooling crankshaft main
nozzle *4 nozzle oil passage journal integrated oil

control valve,
unified control of
piston cooling
nozzle opening
and closing

passages supply
lubricating oil to the
connecting rod
bearings of cylinders 1,
2and3and4
respectively

pressure

sensor
Die-casting oil passages,
sealed with RTV glue between
the upper and lower cylinder
bodies
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The oil pressure
sensor is installed on
the main oil passage
to ensure the
accuracy of the oil
pump control input
signal

The oil supply of
the turbocharger
is close to the
main oil passage,
ensuring that the
oil pressure build-
up time of the
turbocharger will
not lag too far
behind the main
oil passage
pressure

The oil pressure
feedback of the oil
pump is close to the
main oil passage,
ensuring accurate
control of the main
oil passage pressure

Vacuum pump
oil supply

There are two-way oil pipeline
at exhaust side. The first and
second camshaft bearing oil
supply form the exhaust side
oil pipeline, the third and forth
camshaft bearing oil supply
from the intake side oil
pipeline.

Cylinder head oil
passage restrictor
valve
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Fully variable displacement oil pump

Proportional
solenoid valve

Oil pump inlet

Qil pump
outlet

Variable eccentricity vane pump
structure

Driven by chain, vane pump, electric control fully variable flow

Note: Failure or abnormal operation of the oil pump will result in complete or partial failure of the lubrication system, and the vehicle may not
be able to run!

1. Fixed speed, torque between 10NM~100NM.,the oil pressure changes linearly , torque between 100NM~150NM and the oil
pressure changes linearly. The torque above 150NM the oil pressure is fixed at 450kpa. ----Failure mode judgment

2.  Fixed load, the oil pressure changes linearly in several different intervals of the speed. Above 3950RPM, the oil pressure is
fixed at 450kpa.
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Oil pump assembly requirements

Installation steps:

Install the oil pump A on the lower cylinder
body, tighten the bolt B in the order shown in
the figure, and then tighten it to 17£3Nm.,

Other considerations:

Lubrication system sealing gaskets and sealing
rings are for one-time use. The sealing gaskets
and sealing rings must be replaced with new
ones when re-assembling.

Pay special attention to that all bolts should be
tightened according to the tightening sequence
and torque requirements specified in the
workshop manual, and any bolt surface
damage should be replaced with new ones.

%631
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Oil pan and oil filter

Note: When the oil is changed for maintenance and repair, the oil drain plug  Qil filter element: Refer to the user manual for regular replacement of the filter
gasket must be replaced. The oil drain plug needs to be manually tightened element.

to a torque of 45Nm. Electric and pneumatic tools cannot be used. Extension: some oil filters are filled with oil additive slow-release agent to extend
Oil pan glue line the oil life

Fill the micro gaps to form a reliable seal

Note: The assembly must be completed within 10 minutes after the glue is Assembly precautions: Use tooling to install, tighten the torque to 25 ~ 30 Nm,
applied, and the glue line must be continuous, otherwise it needs to be reverse rotation by 30°, and then tighten to 25 ~ 30 Nm to avoid oil leakage

cleaned and repainted. caused by O-ring distortion.
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Cooling system

Loop line

— High-temperature coolant

® Water temperature sensor

Expansion

OTO0

= - Degassing circuit

&)
\
T\ @ — Low-temperature coolant
\
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lojeipey
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<
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1
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1
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Loop line

Intake side

return water
Oil cooler inlet

Degas pipeline
Radiator return
water

Small loop
Big loop

Oil cooler return
water

. == High temperature coolant
Exhaust side

)y LOW temperature
coolant

Cylinder head
water jacket

Cylinder body

water jacket

Expansion tank
return water

%661
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Electronic water pump

The VEP4 cooling system uses an electronic water pump as the main circulating pump. Compared with the traditional mechanical water pump, the electronic
water pump provides the necessary flow or achieves zero flow according to the actual demand of the engine, reduces the power consumption of the engine,

and shorten the warm-up time, which is more beneficial to the engine for temperature control, the electronic water pump is mainly composed of three parts,
as shown below:

Motor

Hydraulic system Controller

Water pump outlet
Sealings

Rotor ass’y

Stator ass'y ' Bearings
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Precautions for assembly

Quick plug
connector

a0 |

N
W L

Hose clamp
connection

Hose clamp
— Quick plug connection
Quick plug connector =

Hose clamp
connector

connection

Quick plug
connector

&=

= x l & &
Quick plug L 9
connector

-y v,

-

"6'
!

[
L7

Hose clamp
connection

Note: When connecting the quick plug connector, please confirm whether it is installed in; when connecting the hose clamp, it must be aligned
with the indication mark, and the clamp cannot be clamped on the metal pipe flange/bulge
68
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Water pipeline sealing

The oil cooler and the oil pan are sealed
by two rubber sealing rings

The cylinder block water inlet pipe and
the cylinder block are sealed by a
composite gasket

The thermostat and the cylinder are sealed
by a sealing ring-integral parts (thermostat,
sealing ring, housing)

The turbocharger water pipe and the The water inlet pipe of the cylinder block

turbocharger are sealed by 2 O-rings and the electronic water pump are sealed by
the O-ring
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Fuel rail assembly

Fuel pressure sensor

Injector
wiring
harness

High pressure
fuel pipe

-+ Hold down s W= High pressure
" ring | — fuel pump

Injector
LP, MP

Injector
Fuel supply system : E70R
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Fuel system component

Structure

01 High pressure pump 1
02 High-pressure pipeline 3
03 Fuel pressure sensor 3
04 Fuel rail 1
05 Injector wiring harness 4
06 Injector 4
07 Hold down ring 4
[ Working principle J

The fuel system sends the fuel in the fuel tank to the engine. The high-pressure oil pump provides high fuel pressure for the fuel rail assembly. When the engine is
idling, the pressure in the fuel rail is close to 11 Mpa. As the vehicle load changes, the pressure fluctuates between 12 Mpa and 20 Mpa. If the fuel pressure in the
fuel rail exceeds 23.5 MPa, the safety valve in the high-pressure fuel pump will open to release fuel into the low-pressure side. The fuel rail delivers fuel to each fuel
injector. The fuel injector is controlled by the ECM output electrical signal to turn on, and the fuel is injected into the cylinder for combustion in a predetermined
spray pattern, and the fuel injection volume is adjusted according to the air pressure in the intake manifold.

Advantages of direct injection:

Low fuel consumption, low emissions, high output power.
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High pressure fuel pump structure (single
cylinder plunger)

Low pressure fitting

Pressure damper

Pressure reliefvalve
Inlet valve
Flow control valve

Outlet valve

High pressure fitting

Piston

Seal

Drive schematic

Cam flange

Exhaust
camshaft

Fuel pump
tappet

721
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High pressure fuel pump working principle

Fuel inlet joint diameter ®7.89+£0.06 mm
_mn Process Quantity Control Emmslon
Cam lift | s f Spring seat diameter ®23.7£0.1 mm
! ! Assembly No bad lubricati
T ; ST T - . o bad appearance, lubrication
PCVY ON / | / ‘ : > O-ring requirement required before assembly
Drive pulse ! ) ioint fitti
OFF e, : + : 1 Fuel outlet joint fitting 60°+1°
' - cone angle
pcy  Clos Needle ! .
Behavios ! Plunger diameter ®9.5 mm
o o é\ i i i
OFF OFF, . Coil resistance 0.5£0.050Q
Ly
537.??&” 2«%1{1 G Flow control valve
valve H 4 [ l control quantity 120 ~ 160mm3/stroke
LN - (1 J—— | s @3000rpm
N d K ﬁ’ e ! Performanc Flow control valve
] R ! é iy o - Lirm® =N o oameter control quantity >195mm3/stroke
B Now BE L - EEY 5 @300rsm
Plunger-" | pogp . o = i
9 ‘ i ' valve L. 37 ‘E ¥ Pressure. reducing valve 235 (0, 0.5) MPa
' Eilim i f opening pressure
[ !\ ’ At pressure stroke @ _‘ After the PCV 'l‘ AT ' Fuel pump stroke Amm
At suction stroke. low ] until the PCV [ / closes, the fuel
pressure fuel comes infol 15177 closes, fuelinthe | |\ | starts to be : Low pressure pump fuel Abar
the pump cylinder N ' pump cylinder p’\_ pressurized and fo suppw pressure

through the PCV. returns 1o the low ) be delivered fo the i
pressure fuel line. o common rail.
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Fuel Rail Tube

High pressure pipeline and fuel rail jod

Bolt Mount
THENE
Branch Tube
XE
Part
code
431669348 ' Bracket
4F2FE8 CH 1% |
\ E Injector mounting hole diameter 4x®11.6£0.025 mm
Prog:;;fwn Manufacturer Angle of fuel inlet joint 90°+1°
Installati . ts: The distance between the center of the
nstaflation requirements: fuel inlet joint and the center of the 3.2+0.3 mm
Ensure that the head of the high-pressure fuel pipe is alighed with the bracket
fuel rail interface and fuel pump interface at the same time; Bracket mounting hole diameter 4x®8.3(0,0.1) mm

The high-pressure fuel pipe can only be disassembled and assembled
Angle of injector mounting hole and fuel

once. rail axis
Installation torque: pre-tightening: 152 Nm, final tightening: 255

66°+1.5°

Fuel inlet seat 60° (0,1°)

Nm
Leakage quantity @20MPa(cc/min) <0.07
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The working principle and installation precautions of fuel pressure sensor

Terminal

‘l/ Connector case

Plate

Molding
w/ capacitor

<— Crimping
|

. -~ Oring

Housing

M

Pressure

working principle:

The fuel pressure in the fuel rail directly acts on the sensor’s
sensing element (micro-melted silicon strain gauge). The
sensing element generates a micro displacement
proportional to the fuel pressure, which changes the
resistance of the sensor. After processing by the sensor’s
internal signal processing circuit, output the pressure value
which is proportional to the voltage value.

. Vout/Ve
0.20000

\
(COLD PLATING) ,’ (GOLD PLATING 0. 76687 |

0.43333 4

0.26687 4
0.21667
0. 10000 7

GhD
(GOLD PLATING?

Terminal Pressure and voltage relation
definition curve

Installation Precautions:

Apply appropriate lubricating oil SL grade 10W-30 on the mounting thread before the
fuel pressure sensor;

Clean the threads of the fuel pressure sensor before assembly;

Tightening method:
first pre-tighten 5+1Nm, reverse rotation angle 5°+1°, tighten 5+1Nm, rotation angle
29°+1°, monitor torque 10 ~ 40Nm.
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Assembly requirements of fuel rail assembly

1. Assembly requirements of fuel rail assembly:

* The installation process needs to be in a clean environment, and no impurities are allowed in the sealing surface and the high-pressure fuel pipe interface;

e After the assembly is completed, a leak test is required. The ambient temperature is 20°C, the leak test pressure is 23.5MPa, and the qualified leak rate is
0.25cc/min;

* After the assembly is completed, the continuity test of the injector and the wiring harness is required.

Note:

* The fuel rail injector sub-assembly is a precision part. During the installation process, no damage to the injector end, sensor connector or high-pressure
fuel pipe interface should be caused;

* Avoid any parts falling and being impacted. If they fall, they must be replaced with new ones.

2. Requirements for installing the fuel rail assembly to the engine:

No lubrication is required for the injector seals;

The injector should be aligned with the injector mounting hole, so that the rail injector assembly is installed in place in parallel, and the bolts are installed and

tightened to the specified torque of 20£1Nm. When manually assembling, follow the order of 2nd cylinder, 4th cylinder, 1st cylinder and 3rd cylinder to

tighten the bolts step by step, and finally tighten to the specified torque;

Note:

* Do not move the fuel rail injector assembly by holding the fuel injector or fuel pressure sensor, only apply force on the metal part of the fuel rail, not

bend the fuel injector;
*  When reinstallation is required, the bolts should be replaced;
*  If the sealing ring and compression ring are damaged, they must be replaced.
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Injector structure The injector is equivalent to a solenoid valve;

CXC,

When energized, the electromagnetic coil generates electromagnetic force, the
armature and needle valve are attracted, the fuel injector is opened, and the fuel is
‘ P/ O-ring injected into the combustion chamber through the nozzle hole;

] (®  When the power is off, the electromagnetic force disappears, the armature and needle

Filter valve are under the action of the return spring, the needle valve seating nozzle is closed,
and the fuel injection is stopped;
@  The power-on and power-off of the fuel injector are controlled by ECU with electrical

Return spring pulses;

e fuel injection quantity is determined by the pulse width;
The fuel t tity is det d by th I dth
Limit valve seat ® Generally, the lift of the needle valve is about 0.1mm, the fuel injection duration is
2~10ms, and the VEP4 pulse width range is 0.8~5.6ms.
Electromagnetic coil
@ +B battery , 4 Item Value (as reference)
@ Slgn al % o~ ! Fuel Pressure Ipeak
Needle valve 3, 4Ma MPa 874
The actuator for opening the @ @ potd | f - : — Ipeak 210 MPa 974
injector, the end is matched +B ok | Time 10- 1P 10.54
with the valve seat for U 3 Upeat 65V
sealing @ E 7;;,6 Ihold 3.0 A MIN
| i ) g Uclamp 65V
; Valve seat N/ y e ——————
A ctamp | urrent-protile wi e optimize or engine conditions.
—"" Atomize fuel
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Key parameters and precautions for fuel injection

Injector bod

Gasket

eflon seal ring

System pressure 20 MPa
Number of injector holes 6
Valve seat leakage value @8MPa <1.0 mm3/min
Housing leakage value @10MPa <0.2 cc/min
Housing Ieaksaf/lep\;alue @4.5 ~ <0.04 cc/min
Coil resistance 1.49Q

Mesh size 40 pum

Assembly requirement

Visual inspection:

1. First assemble the compression ring on the injector;

2. The compression ring and the injector are assembled together and then assembled
on the fuel rail assembly. When assembling, ensure that the injector is aligned with
the branch pipe of the fuel rail assembly, and ensure that the compression ring
positioning bracket is aligned with the branch pipe positioning groove, along the
common axis of the injector, lift the injector at a constant speed, the maximum
insertion force is 180N.

Note:

1. If the O-ring, sealing ring and compression ring are damaged, they must be

replaced;

2. O-ring does not need to be oiled;

3. During disassembly and assembly, avoid falling and being shocked;

4, It is strictly forbidden to touch impurities, otherwise it will cause constant fuel

injection, resulting in cylinder flooding, poor emission, and lack of power.



Mechanical system

Primary Winding
(Low Voltage)

Ignition system

Primary current ‘
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Digital
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Secondary voltage_
Ignition coil - '

Current caliper _
|

-
+ |
(v T ;
) o 1 72 .+ * - High voltage probe
Primary wmd!lng Seconindary windin PoveSege |
Lo i
| Coil i i i l l
—_— | | = 3-SR
= o T 7 s Primary winding
— \gnition The coil |s%'|ntstalled in the / Secondary winding
module IXture Iron core
20pFe|
| IMG2 ;
Waveform Shunt- N 2p0Ine
I i i High voltage terminal
% generator resistor 7 7 2 Housing Igh voltage termi
1000V
AC power 77 © Zener Spark plug
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Ignition coil | fem | ______DENSO

e cgfre Rated working voltage
P”ma'y Bobbin A Allowable working
I core ~ o voltage
\ Se°°”da'yB°bb'" Max. primary current
B . Rated primary current
Magnet

Dielectric strength
8% Spring Secondary voltage
Ignition ener
it ﬁ 9 n Qy
Gomecor Magnetizing time

Working temperature
House sl Re5|stance zzH Rubber Boot g P

Suppress resistance, prevent
radiation and electromagnetic
interference

Precautions for disassembly:

1. Prevent cutting the ignition coil when disassembling;
2. Observe whether there is aging or damage after
disassembly

(6-16) V

12.9A
10+1A
>40KV
0240 kV under load 20 +3pF
>70m]j

The primary coil current reaches
10A within 3.4ms

-40~130°C

Failure mode recognition:

Appearance judgment: If the above phenomenon (including but not limited to
the situation shown in the picture) exists, a new ignition coil must be replaced. In
addition, it is necessary to confirm whether the ignition coil function is normal,
otherwise it needs to be replaced.

Performance judgment: the ignition performance of the ignition coil can be
detected: connect all the system wirings, run the engine to detect the ignition
performance, if the spark plug has no spark, it needs to be replaced; if there is
spark, but it is yellow, check the system
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Camshaft phase sensor

1/ POWER SUPPLY

‘ 2:GROUND
/Hﬂ/ 3:SIGNAL OUTPUT

MANUFACTURING COUNTRY
/ Parameter DENSO
WMF\Dg [NZ/ MATERIAL
st Maximum speed forward 4000rpm
— Clearance (mm) 0.9+0.6
HOMOLOGATION NO. 314310 . .
VOLVR PART NO. Center distance of mounting hole (mm) 18
! ODE ‘o iﬁﬁ%@ Connector type and pin 3 pins
d [ b Supply voltage (V) 4.5~7
DENSO PART ND. -3 @ J
[ | [ ]
Working principle: With the rotation of the camshaft, the sensor Precautions:
recognizes the convex teeth and concave teeth of the signal wheel 1. Installation torque 10+ 1.5Nm;
on the camshaft and outputs the corresponding voltage signal. The 2. Do not drop the sensor;
output signal can determine the position and speed of the 3. Check whether the O-ring is damaged before installation;
camshaft; the voltage signal is finally input to the ECU and 4. After the sensor is disassembled, if the pins and rubber ring are
calculated by the ECU software to determine the engine ignition not damaged, it can be used continuously.

timing.
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Crankshaft position sensor

CUSTOMER P/N
VANUFACTURING DATE | MANUFACTURING
(MONTH, YEAR CODE, DAY 3| COUNTRY

(EXAMPLE)
31342468
07P18  JAPAN
YEAR _CORD
VEAR | 12| 13| 14|15 16|17
Mk | Pl Q| R S| T|uU

Working principle: used to measure the speed and position
of the engine crankshaft. The sensor detects the N pole
and S pole of the crankshaft signal wheel, outputs the
corresponding voltage signal, and inputs it to the ECU to
determine the engine's speed and top dead center
information.

Parameter DENSO
Maximum speed forward 8000rpm
Maximum speed reverse 2000rpm
Clearance (mm) 0.7+04
Center distance of mounting hole (mm) 19
Supply voltage (V) 5+0.5
Connector type and pin 3 pins

Precautions

1. Installation torque 10£1.5Nm;

2. Do not drop the sensor;

2. Do not let the sensing end of the sensor contact magnetic
substances;

3. After the sensor is disassembled, check the appearance and
the pins are not damaged, you can continue to use it.
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Crankshaft position sensor wiring harness

Connect to engine wiring harness

Working principle:

This wiring harness is only an extension cable for
transfer. Due to the small space at the crankshaft
position sensor side, it is convenient for the engine
wiring harness to be plugged in.

A
B S0a5000 133837 4333171537
e AER 051256

=g % S 50001258
VEP4

Connect to sensor

Precautions:

1. The connector near the label is plugged into the sensor;
2. Check the color of the wires at the two connectors before
installation, they should be exactly the same from left to
right. If they are different, it may be a non-conforming
product, and a multimeter should be used for retesting.
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Water temperature sensor
TABLE 1. INITIAL RESISTANCE CHARACTERISTICS

TEMP. [T] RESISTANCE [kQ] [MEASURE CURRENT [WA]]ACCURACY [T]
- 40 (44 .3) 1.7
-30 (25.4) 1.7
Parameter DENSO -20 15.04 15 10 MAX 1.7
-10 (9.186) 1.8
. 20°C, 2.45 (+0.18,-0.17) 0 (5.74) 1.8
Resistance (KQ) KO 0 (3.70) 1.5
20 2,457 10 MAX 1.4
Response time (s) <7s 30 (1.66) 1.4
. 40 (1.15) +1.3
Installation thread M12X1.5 5o 6 B1 T P
60 (0.584) 1.1
70 (0.428) .
80 0.31810.008 100 MAX 0.9
Working principle: The NTC thermistor is encapsulated in a temperature 90 (0.240) 10.8
. . . 100 (0.1836) +0.7
sensor, and its reS|sFance value changes wVFh the temperature change, so as 1o lo.1417%0.0018 00 Max fo. e
to accurately and timely measure the environmental temperature change, 120 (0-1108) 10.7
and measure its output resistance value, which reflects the temperature of 130 28 : 83;; fo -9
140 . 1.2

the contacting medium . It is used to monitor the coolant temperature of
the engine. On the one hand, the ECU can make a judgment on the
engine's working condition by the outputted resistance signal, and correct
the fuel injection and ignition; on the other hand, it outputs a signal to the
relevant instrument so that the operator can make a visual judgment of
engine working state.

Precautions

1. Installation torque 22+ 2Nm;

2. Use with gaskets, gaskets are disposable parts,
do not reuse.
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Knock sensor

The output standard of the knock sensor currently used
by our company is 8kHz: 29mv/g+8mv/g

Working principle:

The piezoelectric ceramic in the sensor detects the
vibration of the engine, outputs the voltage signal to 1. Installation torque 20£5Nm;
the ECU, and determines whether the engine knocks
through the software calculation process to prevent
the engine from being damaged due to knocking.

Precautions

2. Do not drop the sensor ,
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Intake air pressure sensor

Yopt vee=5Yy
(4.700
R e -
|
3,350t ‘ !
| |
2. 1004 ——————— ‘ | !
1,0004 ___ ! \ }
(0.850F =7 ! | |
i ! ‘ | PRESSURE
(0) 99.992 199.984 292,000
12.000 (KPa )
[abs]

FIG.1 TYPICAL TRANSFER CHARACTERISTIC [I]
\ NOTCE

Working principle: The intake air pressure sensor chip can Precautions

provide the controller "load signal" according to the difference 1. Use self-tapping screws, torque 3.5+0.5Nm;

between atmospheric pressure and intake manifold pressure; 2. Do not use dropped sensors.

the controller provides 5V voltage, and feeds back 0-5V voltage 3. Press the sensor vertically during installation to avoid crushing the O-
to controller according to the difference of intake pressure. So ring;

as to achieve the purpose of measuring the absolute pressure 4. This sensor is an absolute pressure sensor, and the output value of the
of the intake manifold and providing engine load information. product under standard atmospheric pressure is about 2.1V. Due to the

accurate value of ambient pressure during measurement, this value is for
reference only.
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Oil pressure sensor

Permanently
identify area

Working principle: The oil pressure and temperature
sensor is assembled on the main oil pipeline after the
engine oil filter. The sensor’s pressure chip and NTC
resistance measure the oil pressure and temperature in
the main oil pipeline and output the electrical signal to
the ECU for software calculation to determine the
engine’s working state. It can also prevent the engine
from being damaged due to high operating
temperature.

Sensor Oil pressure :
. Oil pressure sensor
type switch
: : Measure oil
: Low oil Measure oil
Function pressure and
pressure alarm pressure

temperature

Assembly and use requirements:

1. Before installation, check whether the O-ring is scratched, peeled off, and whether

the coating is intact. Assembly torque 150+1.5Nm;

2. When assembling, it is forbidden to glue the threads, and the flange surface installed

with the sensor must be free of burrs, pollutants and lubricants;

3. The oil pressure sensor can only be disassembled and assembled once.
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Qil level sensor

Precautions
MR DIL LEVEL 1. Installation torque 10+ 1.5Nm;
2. Do not use the dropped sensor;
j[ 3. Before installation, check whether
‘ the sealing ring and buckle are
l& installed in place, and whether the

E coating on the surface of the O-ring is
- damaged;
4. Resistance value 18Q (ambient
temperature 20+1°C, resistance value
is for reference only when measuring
at non 20°).

&5
MEASURING RANGE

MIM.DIL LEVEL —

“LEVEL 07

49,85

Working principle: As the height of the resistance wire immersed in
the engine oil is different, the pressure drop produced per unit time is
different. It is a sensor that measures the oil level when the engine is
static.

%89
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Engine liquid

Engine QOil Capacity

VCC RBS0-2AE OW-20 © Dry type: 6.8+0.1L
Wet type: 5.6 =0.1L
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Maintenance interval

x10,000 km 1 2 3 4 5 6 7 8 9 10
System Item
Months 12 24 36 48 60 72 84 96 108 120
Note:
Engine Oil *1 R R R R R R R R R R o I: |nSpeCt: |nSpeCt and
clean, repair, adjust, fill
Engine Oil Filter *! R R R R R R R R R R _
up, or replace if
i i *2
Air Filter | R | R | R [ R | R necessary.
Engine Cooling System I | I | I I | I I | . R: Replace
Engine Coolant*? Replace every 48 months or 90,000 km . The time and mileage of
Drive Belt | | | | | | | . scheduled maintenance
_ should be based
Engine System Timing Belt Replace every 100,000 km

whichever occurs first.

Fuel System (Tank, Pipes,
Connection)

Fuel Filter Replace every 24 months or 30,000 km

Spark Plug - - R R R - R R R ~

Check Engine System by Diagnostic
Device
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