Engine (except 1GR-FE)

“w‘-;}f 4 N
S BT
\ & "‘\'“”.f.{:" LA

3R TUnleaded/Leaded]
(-Q/ _V/ __)

# " —— of
1KD-FTV
(-W)




3RZ-FE Engine

Engine Overall

Engine Proper

Valve Mechanism

Intake & Exhaust System
Fuel System

Ignition System

Starting System
Charging System

Engine Control System

Leaded




3RZ-FE Engine (Unleaded

Engine Overall
e Engine Specification

Item New Previous

No. of Cylinders and Arrangement 4-Cylinder, In-line

16-Valve DOHC,

Valve Mechanism Chain/Gear Drive

Manifolds Cross-Flow

Displacement cm3 (cu. in.) 2694 (164.4)

Bore x stroke mm (in.) 95 x 95 (3.74 x 3.74)

Compression Ratio 9.5:1

Max. Output 112 kW @ 4800 rpm

Max. Torque 240 Nm @ 4000 rpm




3RZ-FE Engine (Leaded)

Engine Overall
e Engine Specification

Item New

NN

Previous

No. of Cylinders and Arrangement 4-Cylinder, In-line

16-Valve DOHC,

Valve Mechanism Chain/Gear Drive

Manifolds Cross-Flow

Displacement cm3 (cu. in.) 2694 (164.4)

Bore x stroke mm (in.) 95 x 95 (3.74 x 3.74)

Compression Ratio

Max. Output

Max. Torque




3RZ-FE Engine (Unleaded) V|-

Engine Proper
e Cylinder Head
— Siamese type intake port is used

New Model Previous Model

S‘?,mese - Intake Air
ort
- Exhaust Gas




3RZ-FE Engine (Unleaded) V|-

Valve Mechanism
e Valve Timing

— Valve overlap is changed to combustion
improvement




3RZ-FE Engine (Unleaded) V|-

Intake and Exhaust System
e Catalytic Converter
— Tandem type catalytic converter is used to meets
STEP II regulation

Cell Density: 62 cells / cm? Cell Density: 62 cells / cm?
Wall Thickness : 0.09 mm Wall Thickness : 0.115 mm
Volume : 875 cm3 Volume : 1292 cm3
Material : Ceramic Material : Ceramic




3RZ-FE Engine (Unleaded) Q

Fuel System
e Injector (only unleaded gasoline engine)
— Compact 12-hole type injector is used to
improve the atomization of fuel

12 holes




3RZ-FE Engine V|-

Fuel System
e Fuel Tank
— Multiplex layer plastic made type fuel tank (main
tank) is used for 5 door model

Cross Section

Outside
P

: Multiplex
A layer

?'/

Inside




3RZ-FE Engine Qv

Fuel System
e Fuel Tank Cap
— Quick-type fuel tank cap has been adopted to
improve usability
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3RZ-FE Engine (Leaded EI:EE

Fuel System

e Dual Fuel Tank System with Jet Pump
— This system become simple

L

Filler Pipe

Canister




3RZ-FE Engine (Leaded) EI:EE

Fuel System
e Dual Fuel Tank System with Jet Pump
— A jet pump is provided to transfer the fuel from
sub tank to main tank

From engine

(return)
rom sub

tank

/

Return fuel flow at orifice area
* To main tank makes fuel flow of sub-tank




3RZ-FE Engine (Unleaded

Ignition System
e DIS (Direct Ignition System)
— Independent ignition system

Ignition Coil
(with Igniter)

Crankshaft
Position
Sensor

Engine ECU

Various
Sensors




3RZ-FE Engine Qv

Starting System

e PS Starter
(Planetary reduction-Segment conductor motor)
— Compact and lightweight PS starter

Permanent
Magnet

Brush

Surface
Commutator

Armature




Reference

Starting System
e PS Starter
— Specification

PS Starter RA Starter

Model (New Model) (Previous Model)

Length 128 mm (5.04 in.) 145 mm (5.71 in.)

-Q | -V

Weight 2,800 g 3,350/ 3,600 ¢g
Rating Voltage 12V 12V
Rating Output 1.2 kW / 1.4 kW




3RZ-FE Engine

Starting System
e PS Starter

— Armature uses square-shaped conductor to
improve output torque

Square-shaped
Conductor

Round-shaped
Conductor

Conventional Type

A — A Cross Section



3RZ-FE Engine —Q

Starting System
e PS Starter

— Armature commutator changed to minimize

overall length

Armature

[Brush Direction]

Surface
Commutator

[PS Type]

Brush




3RZ-FE Engine V|-

Starting System
e PS Starter
- Permanent magnets are used in place of field coil
in conventional type

Yoke Interpolar Magnets

Main
Magnets

Commutator




3RZ-FE Engine

Starting System
e PS Starter
— Magnetic flux of main magnets




3RZ-FE Engine

Starting System
e PS Starter
— Magnetic flux of interpolar magnet




3RZ-FE Engine

Starting System
e PS Starter
— Total Magnetic flux

Magnetic Flux
(Main)

Magnetic Flux
(Interpolar)




3RZ-FE Engine Qv

Charging System
e Alternator
— Compact and lightweight Segment Conductor
type alternator is used

Segment Conductor Twisted

)
B\ I
=

85
J'.'.il

Joined A Cross Section
b Diagram

Joined Segment Conductor System




3RZ-FE Engine (Unleaded) Qv

Engine Control System
e EGR System

— This system is used to comply the European
STEPII reqgulations

Intake
Manifold

Combination Meter
(Vehicle Speed)

Air Flow Sensor




3RZ-FE Engine (Leaded)

Engine Control System
e Evaporative Emission Control System
— This system is discontinued in order to make a
system simple

The Canister and VSV (for Evap) are discontinued



3RZ-FE Engine (Leaded EI:EE

Engine Control System
e Idle Speed
— The idle speed at A/C operation is lowered for
fuel economy

Idle Speed

New Previous

A/C \\ON" A/C \\ONH

¥

900 rpm 950 rpm
(Neutral Position) (Neutral Position)




3RZ-FE Engine

Engine Control System

e Signal Output

- ef-v]-

- A water temp. sighal is commonly used in engine
ECU, combination meter and A/C amplifier

Water temp. sender gauge for meter indication is discontinued

| Combination

Water Temp.
Sensor

Engine ECU

THWO ¢——

Meter

A/C

Amplifier




3RZ-FE Engine (Unleaded) Qv

Engine Control System
e Diagnosis
- To comply with the OBD-II regulations, all the
DTCs have been made to correspond to SAE
(Society of Automotive Engineers, inc.)
controlled codes. Some of DTCs have been
assigned to them.

Example

Old DTC

Detection Item Detection Item
Injector Circuit / Open - Injector Circuit / Open -

(Cylinder 1) (Cylinder 1)



1KD-FTV Engine i

Engine Overall
Engine Proper
Valve Mechanism
Lubrication System
Intake & Exhaust System
Fuel System

Charging System
Engine Cover

Engine Control System




1KD-FTV Engine

Engine Overall
e Engine Specification

Item New Previous

No. of Cylinders and Arrangement 4-Cylinder, In-line
Valve Mechanism 16-Valve DOHC, Gear/Belt Drive

Combustion Chamber Direct Injection Type

Manifolds Cross-Flow

Fuel System Common-rail Type

Displacement cm3 (cu. in.) 2982 (181.9)

Bore x stroke mm (in.) 96 x 103 (3.78 x 4.06)
Compression Ratio 184 :1

Max. Output [EEC] 120 kW @ 3400 rpm
Max. Torque [EEC] 343 N‘-m @ 1600~3200 rpm
Fuel Cetan Number 48 or more

Oil Grade CF-4 10W-30




1KD-FTV Engine i

Engine Proper
e Cylinder Head Cover
- No.2 cylinder head cover is used to reduce
engine noise

No.2 cylinder
head cover

No.1 cylinder
head cover




1KD-FTV Engine i

Engine Proper
e Flywheel

- Flywheel size is increased to meet the clutch size
up (10.5" - 117)




1KD-FTV Engine i

Valve Mechanism
e Valve Lifter
— Shimless type valve lifter enables to makes
larger cam contact surface

Adjustment Adjusting
Shim

Shimless type Outer Shim type
(New) (Previous)




1KD-FTV Engine i

Lubrication System
e Qil Pan
— No.1 oil pan is made of aluminum alloy

No.1
Oil Pan

Oil Pan




1KD-FTV Engine i

Intake & Exhaust System
e Intercooler
— Intercooler core width size is increased to
improve cooling performance

Previous
49 49

o > W LLLLLLLLLLLLLLLLLLLLLL S ( 1.929 ) % > ~ L LLLLLLLLLLLLLLLL S ( 1.929 )
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275 (10.83) 237 (10.35)

Fin Pitch: 2.5 (0.098) Fin Pitch: 2.5 (0.098)

Unit: mm (in.)




1KD-FTV Engine i

Intake & Exhaust System
e Intercooler
— Intercooler position is changed to upper position
to increase cooling performance

WTWIIIII|I|I| Ll

New Model Previous Model




1KD-FTV Engine i

Fuel System
e Fuel Tank
— Multiplex layer plastic made type fuel tank (main
tank) is used for 5 door model

Cross Section

Outside
P

: Multiplex
A layer

?'/

Inside




1KD-FTV Engine i

Fuel System
e Fuel Tank Cap
— Quick-type fuel tank cap has been adopted to
improve usability
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1KD-FTV Engine i

Charging System
e Alternator
— Compact and lightweight Segment Conductor
type alternator is used

Segment Conductor Twisted

|15/
: L]

)
5
(=)

Joined A Cross Section
b Diagram

Joined Segment Conductor System




1KD-FTV Engine i

Engine Cover
e Engine Cover

- Engine cover is adopted to reduce engine noise

and to protect intercooler

= =

Engine
Cover

Intercooler




1KD-FTV Engine i

Engine Control System
o ETCS-i

— A no-contact type accelerator pedal position
sensor is used




1KD-FTV Engine i

Engine Control System
o ETCS-i
— Accelerator pedal position sensor converts into
electric signals the magnetic flux density
Engine ECU

ul

—~
>
~
)
(®))]
©
=
o
>
+
>
Q
)
>
o

VPA

0
Full Close Full Open

Accelerator Pedal Depressed Angle




Service Point "W

Engine Control System
o ETCS-i
— Inspection of the accelerator pedal position
sensor is discontinued from the contact type

Contact type No-contact type

Inspection Inspection

eAccelerator Pedal Position Sensor eAccelerator Pedal Position Sensor
VC o E2:1.64 - 3.28 kQ
at 20°C (68 °F) None

The accelerator pedal position
sensor can not be inspected




1KD-FTV Engine i

Engine Control System
e Engine Mount Control
— The electrical hydraulic type engine mounts are
used to reduce the engine vibration

Rear Engine




1KD-FTV Engine i

Engine Control System
e Engine Mount Control
— There are two passages between Nol. fluid
chamber and N02 fluid chamber

No.1 Fluid Chamber

No.2 Fluid Chamber

Diaphragm

No.2 Fluid Passage




1KD-FTV Engine

Engine Control System
e Engine Mount Control
— System Diagram

Vacuum
Pump

Electrical Hydraulic
type Engine Mounts

Vehicle Speed
Engine Speed




1KD-FTV Engine @ID

Engine Control System
e Engine Mount Control
- The VSV is turned ON, when the engine speed
and vehicle speed is low

Vehicle

VSV = OFF

VSV = OFF *t

*1: The vacuum is unstable during engine cranking




1KD-FTV Engine

Engine Control System
e Engine Mount Control
— Operation (VSV = OFF)

No.1 Fluid
Passage

Diaphragm

Vacuum is not
introduced

The fluid passes the No.1
fluid passage only

Mount
Characteristic =
Hard



1KD-FTV Engine

Engine Control System
e Engine Mount Control
— Operation (VSV = ON)

No.1 Fluid
Passage

No.2 Fluid
Passage

Diaphragm

Vacuum

Vacuum is
introduced

The fluid passes the No.1
and No.2 fluid passage

Mount
Characteristic =
Soft



1KZ-TE Engine —Q

Engine Overall

Engine Proper
Lubrication System
Intake & Exhaust System
Fuel System

Engine Control System

pod A et L s,

P




1KZ-TE Engine

Engine Overall
e Engine Specification

Item New Previous

No. of Cylinders and Arrangement 4-Cylinder, In-line -

Valve Mechanism 8-Valve OHC, Gear/Belt -
Drive

Combustion Chamber Swirl Type

Manifolds Cross-Flow

Fuel System Distributor Type
Displacement 2982 (181.9)
Bore x stroke 96 x 103 (3.78 x 4.06) -
Compression Ratio 21.2: 1 -

Max. Output ? 92 kW @ 3600 rpm
Max. Torque ? 295 Nm @ 2400 rpm
Fuel Cetan Number 50 -

Oil Grade API CD or Better -




1KZ-TE Engine —Q —

Engine Proper
e Flywheel

- Flywheel size is increased to meet the clutch size
up (10.5" - 117)




1KZ-TE Engine —Q

Lubrication System
e Qil Pan
— No.1 oil pan is made of aluminum alloy

No.1

Oil Pan




1KZ-TE Engine Q

Intake & Exhaust System
e Intercooler
— Intercooler is added for all models

Intercooler
Protector

Intercooler




1KZ-TE Engine

Intake & Exhaust System
e Intercooler Protector
— Intercooler protector is on intercooler

Intercooler
Protector

Intercooler




1KZ-TE Engine —Q —

Fuel System
e Fuel Tank
— Multiplex layer plastic made type fuel tank (main
tank) is used for 5 door model

Cross Section

Outside
P

: Multiplex
ST | Layer

?'/

Inside




1KZ-TE Engine Q —

Fuel System
e Fuel Tank Cap
— Quick-type fuel tank cap has been adopted to
improve usability
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1KZ-TE Engine e =

Fuel System
e Dual Fuel Tank System with Jet Pump
- The system become simple

Filler Pipe

Injection
Pump




1KZ-TE Engine —

Fuel System
e Dual Fuel Tank System with Jet Pump
— A jet pump is provided to transfer the fuel from
sub tank to main tank

From engine

(return)
rom sub

tank

/

Return fuel flow at orifice area

* To main tank makes fuel flow of sub-tank




1KZ-TE Engine —Q —

Engine Control System
o ETCS-i

— A no-contact type accelerator pedal position
sensor is used




1KZ-TE Engine —Q

Engine Control System
o ETCS-i
— Accelerator pedal position sensor converts into
electric signals the magnetic flux density
Engine ECU

ul
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~
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(®))]
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VPA

0
Full Close Full Open

Accelerator Pedal Depressed Angle




Service Point -Q

Engine Control System
o ETCS-i
— Inspection of the accelerator pedal position
sensor is discontinued from the contact type

Contact type No-contact type

Inspection Inspection

eAccelerator Pedal Position Sensor eAccelerator Pedal Position Sensor
VC o E2:1.64 - 3.28 kQ
at 20°C (68 °F) None

The accelerator pedal position
sensor can not be inspected




1KZ-TE Engine

Engine Control System
e EGR System

— EGR system is added for Australia model
- (EGR system is used for all 1KZ-TE engine)

Throttle EGR Valve Engine Speed Sensor

Throttle Motor Lift Sensor
Water Temperature

Vacuum Vacuum cEhsor
Damper Pump

Engine Accelerator Pedal

ECU Position Sensor

Intake Air
Temperature Sensor

S Turbo Pressure
VSV (for | for EGR Sensor

EGR Close)




SL-E Engine

Engine Overall
Fuel System
Engine Control System




ine

5L- n

Engine Overall

e Engine Specification

Item

Prado (5L-E)

Hiace (5L-E)

No. of Cylinders and Arrangement

4-Cylinder, In-line

«—

Valve Mechanism

8-Valve OHC, Belt Drive

«—

Combustion Chamber

Swirl Type

«—

Manifolds

Cross-Flow

Fuel System

Distributor Type
(Electronically Controlled)

Displacement cm3(cu. in.)

2986 (182.2)

Bore x stroke mm (in.)

95.5 x 96.0 (3.92 x 3.78)

«—

Compression Ratio

22.2 : 1

«—

Max. Output [SAE-NET]

75 kW @ 4000 rpm

66 kW @ 4000 rpm

Max. Torque [SAE-NET]

201 N-m @ 2400 rpm

192 N-m @ 2400 rpm

EGR System

None

with valve position sensor

Catalytic Converter for Oxidation

None

One




SL-E Engine —

Fuel System
e Dual Fuel Tank System with Jet Pump
- The system become simple

Injection
Pump

83L

Sub Tank




SL-E Engine

Fuel System
e Dual Fuel Tank System with Jet Pump
— A jet pump is provided to transfer the fuel from
sub tank to main tank

To main tank Return fuel flow at orifice area
makes fuel flow of sub-tank

!

\

tank From engine

From sub

(return)




SL-E Engine —

Engine Control System
e Accelerator Pedal

— A no-contact type accelerator pedal position
sensor is used




SL-E Engine

Engine Control System
o ETCS-i
— Accelerator pedal position sensor converts into
electric signals the magnetic flux density

Engine ECU

ul
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>
~
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©
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>
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VPA

0
Full Close Full Open

Accelerator Pedal Depressed Angle




Service Point

Engine Control System
o ETCS-i
— Inspection of the accelerator pedal position
sensor is discontinued from the contact type

Contact type No-contact type

Inspection Inspection
eAccelerator Pedal Position Sensor *Accelerator Pedal Position Sensor

VC < E2 : 1.64 - 3.28 kQ
at 20°C (68 °F)

None

The accelerator pedal position
sensor can not be inspected




