
OPERATION

2.4L
The PCV system operates by engine intake mani-

fold vacuum. Filtered air is routed into the crankcase
through the air cleaner hose and crankcase breath-
er(s) (if used). The metered air, along with crankcase
vapors, are drawn through the PCV valve and into a
passage in the intake manifold. The PCV system
manages crankcase pressure and meters blow-by
gases to the intake system, reducing engine sludge
formation.

The PCV valve contains a spring loaded plunger.
This plunger meters the amount of crankcase vapors
routed into the combustion chamber based on intake
manifold vacuum.

TYPICAL PCV valves are shown in (Fig. 5), (Fig.
6) and (Fig. 7).

When the engine is not operating, or during an
engine pop-back, the spring forces the plunger back
against the seat (Fig. 5). This will prevent vapors
from flowing through the valve.

During periods of high manifold vacuum, such as
idle or cruising speeds, vacuum is sufficient to com-
pletely compress spring. It will then pull the plunger
to the top of the valve (Fig. 6). In this position there
is minimal vapor flow through the valve.

During periods of moderate manifold vacuum, the
plunger is only pulled part way back from inlet. This
results in maximum vapor flow through the valve
(Fig. 7).

REMOVAL

2.4L
The PCV valve is attached to the left/front side of

the valve cover (Fig. 2). It is secured with 1 bolt. An
o-ring is used to seal valve to valve cover (Fig. 3).
Another type of threaded PCV valve may be used
(Fig. 4).

(1) Remove hose from valve. Check condition of
hose.

(2) Bolted PCV Valve:
(a) Remove 1 bolt.
(b) Remove PCV valve from valve cover.
(c) Check condition of valve o-ring.

(3) Threaded PCV Valve:
(a) Unscrew valve from valve cover.

EVAP/PURGE SOLENOID

DESCRIPTION
The duty cycle EVAP canister purge solenoid (DCP)

regulates the rate of vapor flow from the EVAP can-
ister to the intake manifold. The Powertrain Control
Module (PCM) operates the solenoid.

OPERATION
During the cold start warm-up period and the hot

start time delay, the PCM does not energize the sole-
noid. When de-energized, no vapors are purged. The
PCM de-energizes the solenoid during open loop oper-
ation.

The engine enters closed loop operation after it
reaches a specified temperature and the time delay
ends. During closed loop operation, the PCM cycles
(energizes and de-energizes) the solenoid 5 or 10
times per second, depending upon operating condi-
tions. The PCM varies the vapor flow rate by chang-
ing solenoid pulse width. Pulse width is the amount
of time that the solenoid is energized. The PCM
adjusts solenoid pulse width based on engine operat-
ing condition.

Fig. 5 ENGINE OFF OR ENGINE BACKFIRE - NO
VAPOR FLOW

Fig. 6 HIGH INTAKE MANIFOLD VACUUM - MINIMAL
VAPOR FLOW

Fig. 7 MODERATE INTAKE MANIFOLD VACUUM -
MAXIMUM VAPOR FLOW
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REMOVAL
The duty cycle EVAP canister purge solenoid is

located in the engine compartment near the front of
the brake master cylinder (Fig. 8). It is attached to a
slip-on type bracket.

The EVAP System Test Port is located near the
EVAP/Purge Solenoid (Fig. 8).

(1) Disconnect electrical wiring connector at sole-
noid.

(2) Disconnect vacuum lines/hoses at solenoid.
(3) Lift solenoid and rubber solenoid support from

mounting bracket.

INSTALLATION
(1) Install purge solenoid and rubber support to its

mounting bracket.
(2) Connect vacuum harness and wiring connector.

FUEL FILLER CAP

DESCRIPTION
The plastic fuel tank filler tube cap is threaded

onto the end of the fuel fill tube. Certain models are
equipped with a 1/4 turn cap.

OPERATION
The loss of any fuel or vapor out of fuel filler tube

is prevented by the use of a pressure-vacuum fuel fill

cap. Relief valves inside the cap will release fuel tank
pressure at predetermined pressures. Fuel tank vac-
uum will also be released at predetermined values.
This cap must be replaced by a similar unit if
replacement is necessary. This is in order for the sys-
tem to remain effective.

CAUTION: Remove fill cap before servicing any fuel
system component to relieve tank pressure. If
equipped with a California emissions package and a
Leak Detection Pump (LDP), the cap must be tight-
ened securely. If cap is left loose, a Diagnostic
Trouble Code (DTC) may be set.

REMOVAL
If replacement of the 1/4 turn fuel tank filler tube

cap is necessary, it must be replaced with an identi-
cal cap to be sure of correct system operation.

CAUTION: Remove the fuel tank filler tube cap to
relieve fuel tank pressure. The cap must be
removed prior to disconnecting any fuel system
component or before draining the fuel tank.

LEAK DETECTION PUMP

DESCRIPTION
The Leak Detection Pump (LDP) is attached to a

bracket located to the rear of the right / rear tire
under the plastic wheelhouse liner.

Vehicles equipped with JTEC engine control mod-
ules use a leak detection pump. Vehicles equipped
with NGC engine control modules use an NVLD
pump. Refer to Natural Vacuum - Leak Detection
(NVLD) for additional information.

The evaporative emission system is designed to
prevent the escape of fuel vapors from the fuel sys-
tem (Fig. 9). Leaks in the system, even small ones,
can allow fuel vapors to escape into the atmosphere.
Government regulations require onboard testing to
make sure that the evaporative (EVAP) system is
functioning properly. The leak detection system tests
for EVAP system leaks and blockage. It also performs
self-diagnostics. During self-diagnostics, the Power-
train Control Module (PCM) first checks the Leak
Detection Pump (LDP) for electrical and mechanical
faults. If the first checks pass, the PCM then uses
the LDP to seal the vent valve and pump air into the
system to pressurize it. If a leak is present, the PCM
will continue pumping the LDP to replace the air
that leaks out. The PCM determines the size of the
leak based on how fast/long it must pump the LDP
as it tries to maintain pressure in the system.

Fig. 8 EVAP/PURGE SOLENOID
1 - EVAP SYSTEM TEST PORT
2 - EVAP/PURGE SOLENOID
3 - FRONT OF BRAKE MASTER CYLINDER
4 - SOLENOID MOUNTING BRACKET
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EVAP LEAK DETECTION SYSTEM COMPONENTS
Service Port: Used with special tools like the Miller

Evaporative Emissions Leak Detector (EELD) to test
for leaks in the system.

EVAP Purge Solenoid: The PCM uses the EVAP
purge solenoid to control purging of excess fuel
vapors stored in the EVAP canister. It remains closed
during leak testing to prevent loss of pressure.

EVAP Canister: The EVAP canister stores fuel
vapors from the fuel tank for purging.

EVAP Purge Orifice: Limits purge volume.
EVAP System Air Filter: Provides air to the LDP

for pressurizing the system. It filters out dirt while
allowing a vent to atmosphere for the EVAP system.

OPERATION
The main purpose of the LDP is to pressurize the fuel

system for leak checking. It closes the EVAP system
vent to atmospheric pressure so the system can be pres-
surized for leak testing. The diaphragm is powered by
engine vacuum. It pumps air into the EVAP system to
develop a pressure of about 7.5� H2O (1/4) psi. A reed

switch in the LDP allows the PCM to monitor the posi-
tion of the LDP diaphragm. The PCM uses the reed
switch input to monitor how fast the LDP is pumping
air into the EVAP system. This allows detection of leaks
and blockage. The LDP assembly consists of several
parts (Fig. 10). The solenoid is controlled by the PCM,
and it connects the upper pump cavity to either engine
vacuum or atmospheric pressure. A vent valve closes the
EVAP system to atmosphere, sealing the system during
leak testing. The pump section of the LDP consists of a
diaphragm that moves up and down to bring air in
through the air filter and inlet check valve, and pump it
out through an outlet check valve into the EVAP sys-
tem. The diaphragm is pulled up by engine vacuum,
and pushed down by spring pressure, as the LDP sole-
noid turns on and off. The LDP also has a magnetic
reed switch to signal diaphragm position to the PCM.
When the diaphragm is down, the switch is closed,
which sends a 12 V (system voltage) signal to the PCM.
When the diaphragm is up, the switch is open, and
there is no voltage sent to the PCM. This allows the
PCM to monitor LDP pumping action as it turns the
LDP solenoid on and off.

Fig. 9 SYSTEM COMPONENTS
1 - Throttle Body
2 - Service Vacuum Supply Tee (SVST)
3 - LDP Solenoid
4 - EVAP System Air Filter
5 - LDP Vent Valve
6 - EVAP Purge Orifice
7 - EVAP Purge Solenoid
8 - Service Port
9 - To Fuel Tank
10 - EVAP Canister
11 - LDP
12 - Intake Air Plenum

Fig. 10 EVAP LEAK DETECTION SYSTEM
COMPONENTS

1 - Reed Switch
2 - Solenoid
3 - Spring
4 - Pump Cavity
5 - Diaphragm
6 - Inlet Check Valve
7 - Vent Valve
8 - From Air Filter
9 - To Canister
10 - Outlet Check Valve
11 - Engine Vacuum
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LDP AT REST (NOT POWERED)
When the LDP is at rest (no electrical/vacuum) the

diaphragm is allowed to drop down if the internal
(EVAP system) pressure is not greater than the
return spring. The LDP solenoid blocks the engine
vacuum port and opens the atmospheric pressure
port connected through the EVAP system air filter.
The vent valve is held open by the diaphragm. This
allows the canister to see atmospheric pressure (Fig.
11).

DIAPHRAGM UPWARD MOVEMENT
When the PCM energizes the LDP solenoid, the

solenoid blocks the atmospheric port leading through
the EVAP air filter and at the same time opens the
engine vacuum port to the pump cavity above the
diaphragm. The diaphragm moves upward when vac-
uum above the diaphragm exceeds spring force. This
upward movement closes the vent valve. It also
causes low pressure below the diaphragm, unseating
the inlet check valve and allowing air in from the
EVAP air filter. When the diaphragm completes its
upward movement, the LDP reed switch turns from
closed to open (Fig. 12).

Fig. 11 LDP AT REST
1 - Diaphragm
2 - Inlet Check Valve (Closed)
3 - Vent Valve (Open)
4 - From Air Filter
5 - To Canister
6 - Outlet Check Valve (Closed)
7 - Engine Vacuum (Closed)

Fig. 12 DIAPHRAGM UPWARD MOVEMENT
1 - Diaphragm
2 - Inlet Check Valve (Open)
3 - Vent Valve (Closed)
4 - From Air Filter
5 - To Canister
6 - Outlet Check Valve (Closed)
7 - Engine Vacuum (Open)
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DIAPHRAGM DOWNWARD MOVEMENT
Based on reed switch input, the PCM de-energizes the

LDP solenoid, causing it to block the vacuum port, and
open the atmospheric port. This connects the upper
pump cavity to atmosphere through the EVAP air filter.
The spring is now able to push the diaphragm down.
The downward movement of the diaphragm closes the
inlet check valve and opens the outlet check valve
pumping air into the evaporative system. The LDP reed
switch turns from open to closed, allowing the PCM to
monitor LDP pumping (diaphragm up/down) activity
(Fig. 13). During the pumping mode, the diaphragm will
not move down far enough to open the vent valve. The
pumping cycle is repeated as the solenoid is turned on
and off. When the evaporative system begins to pressur-
ize, the pressure on the bottom of the diaphragm will
begin to oppose the spring pressure, slowing the pump-
ing action. The PCM watches the time from when the
solenoid is de-energized, until the diaphragm drops
down far enough for the reed switch to change from
opened to closed. If the reed switch changes too quickly,
a leak may be indicated. The longer it takes the reed
switch to change state, the tighter the evaporative sys-
tem is sealed. If the system pressurizes too quickly, a
restriction somewhere in the EVAP system may be indi-
cated.

PUMPING ACTION
Action : During portions of this test, the PCM uses

the reed switch to monitor diaphragm movement.
The solenoid is only turned on by the PCM after the

reed switch changes from open to closed, indicating
that the diaphragm has moved down. At other times
during the test, the PCM will rapidly cycle the LDP
solenoid on and off to quickly pressurize the system.
During rapid cycling, the diaphragm will not move
enough to change the reed switch state. In the state
of rapid cycling, the PCM will use a fixed time inter-
val to cycle the solenoid. If the system does not pass
the EVAP Leak Detection Test, the following DTCs
may be set:

• P0442 - EVAP LEAK MONITOR 0.040� LEAK
DETECTED

• P0455 - EVAP LEAK MONITOR LARGE LEAK
DETECTED

• P0456 - EVAP LEAK MONITOR 0.020� LEAK
DETECTED

• P1486 - EVAP LEAK MON PINCHED HOSE
FOUND

• P1494 - LEAK DETECTION PUMP SW OR
MECH FAULT

• P1495 - LEAK DETECTION PUMP SOLENOID
CIRCUIT

REMOVAL
The Leak Detection Pump (LDP), LDP Filter, and

EVAP canister are attached to a common support
bracket. This support assembly is located to the rear
of the right / rear tire under the plastic wheelhouse
liner (Fig. 14). The LDP filter is also located near the
EVAP canister (Fig. 15). The LDP and LDP filter are
replaced (serviced) as one unit.

Fig. 14 EVAP CANISTER / LDP LOCATION
1 - RIGHT / REAR FENDER (WHEELHOUSE)
2 - VERTICAL SUPPORT BRACKET
3 - EVAP CANISTER

Fig. 13 DIAPHRAGM DOWNWARD MOVEMENT
1 - Diaphragm
2 - Inlet Check Valve (Closed)
3 - Vent Valve (Closed)
4 - From Air Filter
5 - To Canister
6 - Outlet Check Valve (Open)
7 - Engine Vacuum (Closed)
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(1) Remove right/rear tire/wheel.
(2) Remove wheelhouse liner at right/rear wheel.
(3) Remove vertical support bracket (Fig. 14) to

gain access to 2 ORVR vapor lines.
(4) Two vapor lines connect the fuel tank to the

EVAP canister and Leak Detection Pump (LDP). This
connection is made near the right/rear corner of the
fuel tank. Carefully disconnect these 2 vapor lines
(Fig. 15) near top of flow management valve. Be very
careful not to bend or kink the vapor lines. If lines
leak, a Diagnostic Trouble Code (DTC) will be set.

(5) Remove common support bracket assembly
(Fig. 16) containing LDP pump, LDP filter and EVAP
canister from vehicle. While lowering this assembly,
disconnect LDP electrical connector (Fig. 16) at LDP
pump. Do not allow the assembly to hang from
the wire harness.

(6) Carefully separate hose at bottom of LDP filter.
(7) Carefully remove vapor/vacuum lines at LDP.
(8) If necessary, remove LDP filter mounting bolt

and remove filter.
(9) Remove EVAP canister from common support

bracket by removing 4 nuts (Fig. 16).
(10) Remove 3 LDP mounting bolts (Fig. 17) and

remove LDP from support bracket.

Fig. 15 DISCONNECTING ORVR VAPOR LINES
1 - EVAP CANISTER
2 - LDP FILTER
3 - LDP
4 - FLOW MANAGEMENT VALVE
5 - FUEL TANK
6 - VAPOR LINES (2)

Fig. 16 COMMON SUPPORT BRACKET ASSEMBLY
1 - LDP FILTER
2 - COMMON SUPPORT BRACKET
3 - EVAP CANISTER NUTS (4)
4 - EVAP CANISTER
5 - LDP
6 - LDP ELEC. CONNECT.

Fig. 17 LDP MOUNTING BOLTS
1 - COMMON SUPPORT BRACKET
2 - LDP MOUNTING BOLTS (3)
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INSTALLATION
The Leak Detection Pump (LDP), LDP Filter, and

EVAP canister are attached to a common support
bracket. This support assembly is located to the rear
of the right / rear tire under the plastic wheelhouse
liner (Fig. 14). The LDP filter is also located near the
EVAP canister (Fig. 15). The LDP and LDP filter are
replaced (serviced) as one unit.

(1) Install LDP and 3 mounting bolts to common
support bracket. Tighten bolts to 1 N·m (11 in. lbs.)
torque.

(2) If necessary, install LDP filter to common sup-
port bracket. Tighten bolt to 7 N·m (65 in. lbs.)
torque.

(3) Install EVAP canister to common support
bracket and install 4 mounting nuts (Fig. 16).

(4) Carefully install vapor/vacuum lines to LDP,
LDP filter and EVAP canister. The vapor/vacuum
lines and hoses must be firmly connected.
Check the vapor/vacuum lines at the LDP, LDP
filter and EVAP canister purge solenoid for
damage or leaks. If a leak is present, a Diagnos-
tic Trouble Code (DTC) will be set.

(5) Raise assembly into position while connecting
electrical connector to LDP. Do not allow this assem-
bly to hang from the wire harness. While assembly is
still being supported, connect 2 vapor lines to fuel
tank. This connection is made near the right/rear cor-
ner of the fuel tank. Carefully connect these 2 vapor
lines (Fig. 15) near top of flow management valve.
Be very careful not to bend or kink the vapor
lines. If lines leak, a Diagnostic Trouble Code
(DTC) will be set.

(6) Position common support bracket assembly to
body. Install and tighten bolts.

(7) Install vertical support bracket (Fig. 14).
(8) Install wheelhouse liner at right/rear wheel.
(9) Install right/rear tire/wheel.

ORVR

DESCRIPTION
The ORVR (On-Board Refueling Vapor Recovery)

system consists of a unique fuel tank, flow manage-
ment valve, fluid control valve, one-way check valve
and EVAP (vapor) canister (Fig. 18), or (Fig. 19).

Fig. 18 FUEL TANK/FUEL PUMP MODULE (TOP VIEW)
1 - VAPOR LINES (2) 8 - CHECK VALVE
2 - FUEL SUPPLY LINE 9 - FUEL MANAGEMENT VALVE
3 - ELECTRICAL CONNECTOR 10 - SKID PLATE
4 - MODULE LOCKNUT 11 - CHECK VALVE
5 - FUEL PUMP MODULE ASSEMBLY 12 - CLAMPS (2)
6 - FUEL FILTER/FUEL PRESSURE REGULATOR 13 - VENT LINE
7 - FUEL TANK STRAPS (2) 14 - FUEL FILL TUBE
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OPERATION
The ORVR (On-Board Refueling Vapor Recovery)

system is used to remove excess fuel tank vapors.
This is done while the vehicle is being refueled.

Fuel flowing into the fuel filler tube (approx. 1” I.D.)
creates an aspiration effect drawing air into the fuel fill
tube. During refueling, the fuel tank is vented to the
EVAP canister to capture escaping vapors. With air
flowing into the filler tube, there are no fuel vapors
escaping to the atmosphere. Once the refueling vapors
are captured by the EVAP canister, the vehicle’s com-
puter controlled purge system draws vapor out of the
canister for the engine to burn. The vapor flow is
metered by the purge solenoid so that there is no, or
minimal impact on driveability or tailpipe emissions.

As fuel starts to flow through the fuel fill tube, it
opens the normally closed check valve and enters the
fuel tank. Vapor or air is expelled from the tank
through the control valve and on to the vapor canister.
Vapor is absorbed in the EVAP canister until vapor flow
in the lines stops. This stoppage occurs following fuel
shut-off, or by having the fuel level in the tank rise high
enough to close the control valve. This control valve con-
tains a float that rises to seal the large diameter vent
path to the EVAP canister. At this point in the refueling
process, fuel tank pressure increases, the check valve
closes (preventing liquid fuel from spiting back at the

operator), and fuel then rises up the fuel filler tube to
shut off the dispensing nozzle.

VACUUM LINES

DESCRIPTION
A vacuum schematic for emission related items can

be found on the VECI label. Refer to Vehicle Emis-
sion Control Information (VECI) Label for label loca-
tion.

VAPOR CANISTER

DESCRIPTION
The EVAP (vapor) canister, Leak Detection Pump

(LDP) and LDP Filter are attached to a common sup-
port bracket. This support assembly is located to the
rear of the right / rear tire under the plastic wheel-
house liner (Fig. 14).

OPERATION
A maintenance free, EVAP canister is used on all

vehicles. The EVAP canister is filled with granules of
an activated carbon mixture. Fuel vapors entering
the EVAP canister are absorbed by the charcoal gran-
ules.

Fuel tank pressure vents into the EVAP canister.
Fuel vapors are temporarily held in the canister until
they can be drawn into the intake manifold. The duty
cycle EVAP canister purge solenoid allows the EVAP
canister to be purged at predetermined times and at
certain engine operating conditions.

The EVAP canister is also to be considered as part
of the ORVR system.

REMOVAL
The Leak Detection Pump (LDP), LDP Filter, and

EVAP canister are attached to a common support
bracket. This support assembly is located to the rear
of the right / rear tire under the plastic wheelhouse
liner (Fig. 14).

For EVAP canister removal procedures, refer to
Leak Detection Pump Removal/Installation.

INSTALLATION
The Leak Detection Pump (LDP), LDP Filter, and

EVAP canister are attached to a common support
bracket. This support assembly is located to the rear
of the right / rear tire under the plastic wheelhouse
liner (Fig. 14).

For EVAP canister installation procedures, refer to
Leak Detection Pump Removal/Installation.

Fig. 19 ORVR VAPOR LINES
1 - EVAP CANISTER
2 - LDP FILTER
3 - LDP
4 - FLOW MANAGEMENT VALVE
5 - FUEL TANK
6 - VAPOR LINES (2)
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