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ENGINE MECHANICAL
EQUIPMENT
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| Torque wrench
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EMISSION CONTROL
RECOMMENDED TOOLS
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09082-00040 TOYOTA Electrical Tester.




PP-3
PREPARATION - EMISSION CONTROL

PP3NG-01

EQUIPMENT

| Torque wrench
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SERVICE SPECIFICATIONS

- ENGINE MECHANICAL

SS-1

ENGINE MECHANICAL
TORQUE SPECIFICATION

$S1J0-01

Part tightened N-m kgf-cm ft-Ibf

RH engine mounting insulator 52 530 38
PS pump x Engine 36 370 27
Exhaust manifold 43 440 32
Upper heat insulator x Exhaust manifold 20 204 15
Lower heat insulator x Exhaust manifold 20 204 15
Exhaust manifold x Cylinder head 50 510 37
Exhaust manifold stay 50 510 37
Intake manifold x Cylinder head (See page EM-6) Bolt A 27 275 20

Bolt B 46 469 34
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SERVICE SPECIFICATIONS - EMISSION CONTROL

EMISSION CONTROL

S§S1J1-01

TORQUE SPECIFICATION
Part tightened N-m kgf-cm ft-Ibf
ASV x Bracket 8 82 71
Air pump assembly 8 82 71
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ENGINE MECHANICAL -

EM-1

CYLINDER HEAD

CYLINDER HEAD
COMPONENTS

EM1Q9-01

Drive Belt

Wire & )

Alternator _—

Insulator -

52 (530,38) | &

c,!\ TN

RH Engine Under
Cover ¢

| N-m (kgf-cm, ft-Ibf) | : Specified torque
N ® Non-reusable part

PS Oil Pressure
Switch Connector

Connector %\
RH Engine Mounting .

Upper Front Fender Apron Seal

Alternator ﬂ( 8

Wire Clamp

52 (530, 38)

43 (440, 32)

B13863




EM-2

ENGINE MECHANICAL

CYLINDER HEAD

Upper Heated Insulator
Exhaust Manifold

20 (204, 15)

x4
v Q\Q\
oS
50 (510,37)

Exhaust Manifold
Stay

-
\
\

>
\2
N,
-3
[3
i
\
i
N

Intake Manifold
No. 2 Insulator

#
4

%

Intake Manifold Insulator

| N-m (kgf-cm, ft-Ibf) | : Specified torque
4 Non-reusable part

Lower
Heated
Insulator

___— ® Gasket

PCV Hose

Stay

Alternator Bracket

Intake Manifold
PCV Hose

¢ Gasket

No. 2 Cylinder Head Cover

Wire Harness
Protector

T 4 x 4 PCV Valve Ignition Coil
R Grommet (w/ Igniter) ¢ 77
50 (510, 37) T T 20 (?4’ és) e \ 1=

¥ Water Temperature ? ? %

Spark Plu —Q ¥ N
P 9 oo Gas? Sensor Delivery Pipe and Fuel
‘ & Gasket Tube Assembly
Camshaft Position Sensor

@ O-Ring

Injector\\ oj Spacer
&

Injector Connector

Throttle Position
Sensor Connector

Accelerator Control
Cable Bracket

ISC Valve Connector

Throttle Body

B13858
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ENGINE MECHANICAL - CYLINDER HEAD

B13906

B13859

EM1QA-01

REMOVAL

NouswN

REMOVE BATTERY

REMOVE ENGINE ECU BOX

DRAIN ENGINE COOLANT

DISCONNECT ENGINE COOLANT RESERVOIR
REMOVE AIR CLEANER ASSEMBLY
DISCONNECT ACCELERATOR CABLE
REMOVE DRIVE BELT AND ALTERNATOR
(See Pub. No. RM733E on page CH-5)
REMOVE EXHAUST PIPE

REMOVE EXHAUST MANIFOLD
Remove the 2 bolts, nut and exhaust manifold stay.
Remove the 4 bolts and upper heat insulator.

Remove the 4 bolts, 2 nuts, exhaust manifold and gasket.
Remove the 4 bolts and lower heat insulator.

REMOVE IGNITION COIL (See Pub. No. RM733E on
page IG-6)

REMOVE SPARK PLUG (See Pub. No. RM733E on
page IG-1)

REMOVE PCV HOSES

REMOVE THROTTLE BODY (See Pub. No. RM733E on
page FI-33)

REMOVE INJECTOR (See Pub. No. RM733E on page
Fl-21)
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ENGINE MECHANICAL - CYLINDER HEAD

A10441

A10445

A12096
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22.

DISCONNECT ENGINE WIRE FROM CYLINDER HEAD
Disconnect the ECT sensor connector.

Disconnect the camshaft position sensor connector.
Disconnect the oil control valve for VVT connectors.
Disconnect the oil control valve for VVTL connectors.
Disconnect the oil pressure switch connector.
Disconnect the 2 ground wires.

Remove the 2 bolts, and disconnect the engine wire.
Remove the intake manifold No. 2 insulator.

REMOVE INTAKE MANIFOLD

Disconnect the EVAP hose for ORVR.

Disconnect the brake booster vacuum hose.

Remove the bolt and disconnect the No. 1 ventilation pipe
and oil dipstick and guide.

Remove the 2 bolts, nut and stay.

Remove the 4 bolts, 2 nuts, intake manifold and gasket.
Remove the intake manifold insulator.

REMOVE CAMSHAFT POSITION SENSOR

REMOVE WATER TEMPERATURE SENSOR
REMOVE PCV VALVE AND GROMMET

REMOVE OIL FILLER CAP

REMOVE CAMSHAFT TIMING SPROCKETS

(See Pub. No. RM733E on page 1G-9)

REMOVE CAMSHAFT

Uniformly loosen and remove the 20 bearing cap bolts, in sever-
al passes, in the sequence shown, and remove the 9 bearing
caps intake and exhaust camshaft.

23.

REMOVE CYLINDER HEAD

Disconnect the upper radiator hoses from the water hose
union.

Disconnect the heater water hose from the water hose
union.



ENGINE MECHANICAL - CYLINDER HEAD

EM-5
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A10369

A01056

(¢) Usinga12mm bi-hexagon wrench, uniformly loosen and
remove the 10 cylinder head bolts, in several passes, in
the sequence shown. Remove the 10 cylinder head bolts

and plate washers.
NOTICE:

Head warpage or cracking could result from removing

bolts in an incorrect order.

(d) Remove the bolt holding the water bypass pipe to the cyl-

inder head.

(e) Liftthe cylinder from the dowels on the cylinder block and

replace the cylinder head on wooden blocks on a bench.

HINT:

If the cylinder head is difficult to lift off, pry between the cylinder

head and cylinder block with a screwdriver.
NOTICE:

Be careful not to damage the contact surfaces of the cylin-

der head and cylinder block.
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ENGINE MECHANICAL - CYLINDER HEAD

TN

A10369

A12097

EM1QB-01

INSTALLATION

HINT:

e Thoroughly clean all parts to be assembled.

. Before installing the parts, apply fresh engine oil to all slid-
ing and rotating surfaces.

* Replace all gaskets and oil seals with new ones.

1. PLACE CYLINDER HEAD ON CYLINDER BLOCK

(@) Place a new cylinder head gasket on the cylinder block
surface with the Lot No. stamp upward.

NOTICE:

Be careful of the installation direction.

(b) Place the cylinder head quietly in order not to damage the
gasket with the bottom part of the head.

2. INSTALL CYLINDER HEAD BOLTS

HINT:

. The cylinder head bolts are tightened in 2 progressive
steps (steps (b) and (d)).

. If any cylinder head bolt is broken or deformed, replace
it.

(@ Apply a light coat if engine oil on the threads and under
the heads of the cylinder head bolts.

(b) Using a 12 mm bi-hexagon wrench, install and uniformly
tighten the 10 cylinder head bolts and plate washers, in
several passes, in the sequence shown.

Torque: 35 N-m (375 kgf-cm, 26 ft-1bf)

If any one of the cylinder head bolts does not meet the torque

specification, replace the cylinder head bolt.

(c) Mark the front of the cylinder head bolt with paint.

(d) Retighten the cylinder head bolts 180° in the numerical
order shown.

(e) Check that the paint mark is not at a 180° angle to the
front.



EM-7
ENGINE MECHANICAL - CYLINDER HEAD

(f)  Install the bolt holding the water bypass pipe to the cylin-
der head.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

(90 Connect the upper radiator hose to the water hose
unions.

(h) Connect the heater hose to the water hose unions.

= -

3. INSTALL CAMSHAFTS
(@) Place the 2 camshafts on the cylinder head with the No.
1 cam lobes facing as shown the illustration.

//S yA01461

(b) Install the bearing caps in their proper locations.

HINT:

. No. 2, No.3 camshaft bearing cap has a number and front
mark.

(c) Apply a light coat of engine oil on the threads and under
the heads of the bearing cap bolts.

yA01462

(d) Install and uniformly tighten the 20 bearing cap bolts.

_— _ o\ S0 After tightening the No. 1 camshaft bearing cap, tighten
el f‘ 2 1698 PD12 then in several passes, in the sequence shown.

i :'1 15 %7 P s Torque: 18.5 N-m (189 kgf-cm, 14 ft-1bf)

6l o)

3 M'ﬁg 4. CHECK AND ADJUST VALVE CLEARANCE
436lg’ (See Pub. No. RM733E on page EM-4)
5. INSTALL CAMSHAFT TIMING SPROCKETS AND
VALVE TIMING CONTROLLER ASSEMBLY
N A11373 (See Pub. No. RM733E on page EM-25)

6. INSTALL OIL FILTER CAP
7. INSTALL GROMMET AND PCV VALVE
8. INSTALL WATER TEMPERATURE SENSOR

(See Pub. No. RM733E on page FI-54)
9. INSTALL CAMSHAFT POSITION SENSOR
(See Pub. No. RM733E on page 1G-10)
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ENGINE MECHANICAL - CYLINDER HEAD

A10445

A10441

B13859
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14.
15.

16.

INSTALL INTAKE MANIFOLD

Install the intake manifold insulator to the cylinder block.
Install a new gasket, the intake manifold with the 4 bolts
and 2 nuts.

Torque:

A: 27 N-m (275 kgf-cm, 20 ft-1bf)

B: 46 N-m (469 kgf-cm, 34 ft-1bf)

Install the stay with the 2 bolts and nut.

Torque: 24 N-m (245 kgf-cm, 18 ft:1bf)

Install the oil dipstick and guide with the bolt.

Torque: 25 N-m (255 kgf-cm, 18 ft-1bf)

Connect the brake booster vacuum hose.

Connect the EVAP hose for ORVR.

CONNECT ENGINE WIRE TO CYLINDER HEAD
Install the intake manifold insulator No. 2.

Connect the 2 ground cables.

Connect the oil pressure switch connector.

Connect the oil control valve for VVT connector.
Connect the oil control valve for VVTL connector.
Connect the camshaft position sensor connector.
Connect the ECT sensor connector.

Install the accelerator cable bracket with the 2 bolts.
INSTALL INJECTORS (See Pub. No. RM733E on page
Fl-24)

INSTALL THROTTLE BODY (See Pub. No. RM733E on
page FI-36)

INSTAL PCV HOSES

INSTALL SPARK PLUGS (See Pub. No. RM733E on
page IG-1)

INSTALL IGNITION COIL (See Pub. No. RM733E on
page IG-7)

INSTALL EXHAUST MANIFOLD

Install the lower heat insulator with the 4 bolts.
Torque: 20 N-m (204 kgf-cm, 15 ft-1bf)

Install the exhaust manifold with the 4 bolts and 2 nuts.
Torque: 50 N-m (510 kgf-cm, 37 ft-1bf)
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ENGINE MECHANICAL - CYLINDER HEAD

B13906

20.
21.
22,
23.
24,

25.
26.

Install the upper heat insulator with the 5 bolts.

Torque: 20 N-m (204 kgf-cm, 15 ft-1bf)

Install the exhaust manifold stay with the 2 bolts and nut.
Torque: 50 N-m (510 kgf-cm, 37 ft:-1bf)

INSTALL EXHAUST PIPE

INSTALL ALTERNATOR AND DRIVE BELT

(See Pub. No. RM733E on page CH-5)

CONNECT ACCELERATOR CABLE

INSTALL AIR CLEANER ASSEMBLY

INSTALL ENGINE ECU BOX

INSTALL BATTERY

FILL WITH ENGINE COOLANT (See Pub. No. RM733E
on page CO-2)

START ENGINE AND CHECK FOR LEAKS

RECHECK ENGINE COOLANT LEVEL AND OIL LEV-
EL
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EMISSION CONTROL - AIR PUMP SYSTEM

AIR PUMP SYSTEM

ON-VEHICLE INSPECTION

1. REMOVE UPPER FRONT FENDER APRON SEAL
2. REMOVE UPPER RADIATOR SUPPORT SEAL

3. DISCONNECT HOSE

ECOKC-01

4. CHECK OPERATION AIR PUMP ASSEMBLY -
(@ Using a plier, grip the claws of the hose clip and slide the
clip along the hose.
(b) Disconnect the hose.
(c) Disconnect the connector.

Test conditions:
«  Water temperature: -15 - 45 °C (5 °F - 113 °F)
. Engine running: Below 7,100 rpm
e  Battery voltage: Above 10.5V
« DTC: No displayed
(d) Connect the positive (+) lead from the battery to terminal
1 and the negative (-) lead to terminal 2 than check that
air flow
If operation is not as specified, replace the air pump assembly.

5. INSPECT VSV FOR OPEN CIRCUIT
(a) Disconnect the 3 hoses.
(b) Remove the screw and VSV for air pump.
Using an ohmmeter, check that there is continuity between the
terminals.
Resistance: 37 - 44 Q at 20 °C (68 °F)
If there is no continuity, replace the VSV.

B13854

6. INSPECT VSV FOR GROUND

Using an ohmmeter, check that there is no continuity between
each termianl and the body.

If there is continuity, replace the VSV.

B13855
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EMISSION CONTROL - AIR PUMP SYSTEM

B13856

B13857

7. INSPECT VSV OPERATION
(@ Check that air flows from ports E to G.

(b)  Apply battery positive voltage across the terminals.

() Check that air flows from ports E to F.

If operation is not as specified, replace the air cleanter w/ air
pump.

8. INSTALL VSV
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EMISSION CONTROL - AIR PUMP SYSTEM

ECOKD-01

COMPONENTS

VSV for EVAP

Upper Front Fender Apron Seal é’\

Air Cleaner Ca \ Air Flow

Meter

Upper Radiator Support Seal
Connector

(@271 | Air Filter@
¥

)
5
Ve
/:

Exhaust

Hose J Manifold

8 (82, 71)

Vacuum Hose Assy

| N-m (kgf-cm, in.-Ibf) | : Specified torque
N & Non-reusable part

B13842
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EMISSION CONTROL - AIR PUMP SYSTEM

B13844

B13845

B13846

ECOKE-01

REMOVAL

1.
2.

(©

REMOVE UPPER FRONT FENDER APRON SEAL
REMOVE UPPER RADIATOR SUPPORT SEAL

REMOVE ASV

Using a plier, grip the claws of the hose clip and slide the
clip along the hose.

Disconnect the 3 hoses.

Remove the 2 bolts and ASV.

Remove the 2 bolts and bracket.
Torque: 8 N-m (82 kgf-cm, 71 in.-Ibf)
Remove the 2 bushes.

REMOVE AIR PUMP ASSEMBLY

Remove the air cleaner case assembly.

Disconnect the vacuum hose assembly from air cleaner
case assembly and intake manifold.



EMISSION CONTROL - AIR PUMP SYSTEM

EC-5

(c) Disconnect the connectors.
‘é (d) Disconnect the hose clamps

B13847

Torque: 8 N-m (82 kgf-cm, 71 in.-Ibf)

B13848

(e) Remove the 4 bolts and air pump assembly.
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EMISSION CONTROL - AIR PUMP SYSTEM

INSPECTION

1. INSPECT ASV

(a) Apply vacuum (45 kPa (459 gf/cm?, 6.53 psi) to port A,
blow air into port B and check that air is discharged from
port C.

ECOKF-01

N B13852
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EMISSION CONTROL - AIR PUMP SYSTEM

ECOKG-01

INSTALLATION

Installation is in the reverse order of removal (See page EC-4).



