Component Procedures: Evaporative Emissions System
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Component Procedures: Evaporative Emissions System
Parts and Labor (itype_189)

Labor

Qper ation | Qualifier Path | Skill | Std Hrs | Wy Hrs
---------------------- T i T TR
Renpbve & Repl ace | Vapor Canister > Pressure Sensor, R&R | B | 3.1 | 0.

Renpbve & Repl ace | Vapor Canister > Purge Sol enoid, R&R | B | 0.3 | O

Renpbve & Repl ace | Vapor Canister > Vapor Canister, R&R | B | 3.5 | 2

Renpbve & Repl ace | Vapor Canister > Vent Control Solenoid, R&R >? | B | 0.9 | 0.

Renpbve & Repl ace | Vapor Canister > Vent Control Solenoid, R&R >? | B | 3.5 | 2.

Evaporative Emission Control System Description (Article 11087)

Typical Evaporative Emission ( EVAP ) System Hose Routing Diagram

Figure 1: 10 G8 EVAP Description and Operation Figure

EVAP System Operation
The EVAP control system limits fuel vapors from escaping into the atmosphere. Fuel tank vapors are allowed to
move from the fuel tank, due to pressure in the tank, through the EVAP vapor tube, into the EVAP canister .
Carbon in the canister absorbs and stores the fuel vapors. Excess pressure is vented through the vent hose and
EVAP vent solenoid valve to the atmosphere. The EVAP canister stores the fuel vapors until the engine is able
to use them. At an appropriate time, the engine control module ( ECM ) will command the EVAP purge solenoid
valve ON, allowing engine vacuum to be applied to the EVAP canister. With the normally open EVAP vent solenoid
valve OFF, fresh air is drawn through the vent solenoid valve and the vent hose to the EVAP canister. Fresh

air is drawn through the canister, pulling fuel vapors from the carbon. The air/fuel vapor mixture continues
through the EVAP purge tube and EVAP purge solenoid valve into the intake manifold to be consumed during
normal combustion. The ECM uses several tests to determine if the EVAP system is leaking or restricted.

Purge Solenoid Valve Leak Test

If the EVAP purge solenoid valve does not seal properly, fuel vapors could enter the engine at an undesired
time, causing driveability concerns. The ECM tests for this by commanding the EVAP purge solenoid valve OFF
and the vent solenoid valve ON which seals the system. With the engine running, the ECM then monitors the fuel
tank pressure sensor for an increase in vacuum. The ECM will set a DTC if a vacuum develops in the tank under
these test conditions.

Large Leak Test

This diagnostic creates a vacuum condition in the EVAP system. When the enabling criteria has been met, the
ECM commands the normally open EVAP vent solenoid valve closed and the EVAP purge solenoid valve open,
creating a vacuum in the EVAP system. The ECM then monitors the fuel tank pressure sensor voltage to verify
that the system is able to reach a predetermined level of vacuum within a set amount of time. Failure to

achieve the expected level of vacuum indicates the presence of a large leak in the EVAP system or a

restriction in the purge path. The ECM will set a DTC if it detects a weaker than expected vacuum level under
these test conditions.

Canister Vent Restriction Test

If the EVAP vent system is restricted, fuel vapors will not be properly purged from the EVAP canister. The ECM
tests this by commanding the EVAP purge solenoid valve ON while commanding the EVAP vent solenoid valve OFF,
and then monitoring the fuel tank pressure sensor for an increase in vacuum. If the vacuum increases more than
the expected amount, in a set amount of time, a fault will be logged by the ECM.

Small Leak Test

The engine off natural vacuum diagnostic is the small-leak detection diagnostic for the EVAP system. The
engine off natural vacuum diagnostic monitors the EVAP system pressure with the ignition OFF. Because of this,
it may be normal for the ECM to remain active for up to 40 min after the ignition is turned OFF. This is

important to remember when performing a parasitic draw test on vehicles equipped with engine off natural
vacuum.

When the vehicle is driven, the temperature rises in the tank due to heat transfer from the exhaust system.

After the vehicle is parked, the temperature in the tank continues to rise for a period of time, then starts

to drop. The engine off natural vacuum diagnostic relies on this temperature change, and the corresponding
pressure change in a sealed system, to determine if an EVAP system leak is present.

The engine off natural vacuum diagnostic is designed to detect leaks as small as 0.51 mm (0.020 in).

EVAP System Components

The EVAP system consists of the following components:

EVAP Purge Solenoid Valve



The EVAP purge solenoid valve controls the flow of vapors from the EVAP system to the intake manifold. The
purge solenoid valve opens when commanded ON by the ECM. This normally closed valve is pulse width modulated
(PWM) by the ECM to precisely control the flow of fuel vapor to the engine. The valve will also be opened
during some portions of the EVAP testing when the engine is running, allowing engine vacuum to enter the EVAP
system.

Purge Tube Check Valve

Turbocharged vehicles have a check valve in the purge tube between the EVAP purge solenoid valve and the
intake manifold to prevent pressurization of the EVAP system under boost conditions. Some applications may
have this check valve between the EVAP purge solenoid valve and the EVAP canister.

EVAP Canister

The canister is filled with carbon pellets used to absorb and store fuel vapors. Fuel vapor is stored in the
canister until the ECM determines that the vapor can be consumed in the normal combustion process.

Vapor Recirculation Tube

A vapor path between the fuel fill pipe and the vapor tube to the carbon canister is necessary for Vehicle
Onboard Diagnostics to fully diagnose the EVAP system. It also accommodates service diagnostic procedures by
allowing the entire EVAP system to be diagnosed from either end of the system.

The On-Board Refueling Vapor Recovery System is an on-board vehicle system designed to recover fuel vapors
during the vehicle refueling operation. The flow of liquid fuel down the fuel filler pipe provides a liquid

seal which prevents vapor from leaving the fuel filler pipe . An EVAP pipe transports the fuel vapor to the
EVAP canister for use by the engine.

Fuel Tank Pressure Sensor

The fuel tank pressure sensor measures the difference between the pressure or vacuum in the fuel tank and
outside air pressure. Depending on the vehicle, the sensor can be located in the vapor space on top of the
fuel tank, in the vapor tube between the canister and the tank, or on the EVAP canister. A high fuel tank
pressure sensor voltage indicates a low fuel tank pressure or vacuum. A low fuel tank pressure sensor voltage
indicates a high fuel tank pressure.

Fuel Fill Pipe Check Valve

The check valve on the fuel fill pipe is there to prevent spit-back during refueling.

EVAP Vent Solenoid Valve

The EVAP vent solenoid valve controls fresh airflow into the EVAP canister. The valve is normally open. The
canister vent solenoid valve is closed only during EVAP system tests performed by the ECM like large leak and
engine off natural vacuum test.

Fuel Fill Cap

The fuel fill cap is equipped with a seal and a vacuum relief valve and is tethered. A torque-limiting device
prevents the cap from being over tightened. To install the cap, turn the cap clockwise until you hear clicks.
This indicates that the cap is correctly torqued and fully seated. A built-in device indicates that the fuel

filler cap is fully seated. A fuel filler cap that is not fully seated may cause a malfunction in the emission
system .

Capless Fuel Fill

Some vehicles may have a capless fuel fill design behind a locking fuel door. There is no fuel fill cap to
remove. The fuel nozzle is fully inserted into the fill neck and latches. Flapper valves close to seal this
interface once the fuel nozzle is removed.

Fill Limit Vent Valve

This acts as a shut off valve during refueling. This will vary based on fuel tank design. The fill limit vent

valve has the following functions:

- This valve is not serviced separately. Depending on the design, it will be located in the top of the fuel

tank or on the underside of the pump module flange.

- Controls the fuel tank fill level by closing the primary vent from the fuel tank and forcing the fuel fill

nozzle to shut off.

- Prevents liquid fuel from exiting the fuel tank via the EVAP pipe to the canister.

- Provides fuel-spillage protection in the event of a vehicle rollover by closing the vapor path from the tank

to the EVAP canister.

Fuel and Evaporative Emission Pipe Warning (Article 13054)

- Replace all nylon fuel pipe s that are nicked, scratched or damaged during installation, do not attempt to
repair the sections of the nylon fuel pipes

- Do not hammer directly on the fuel harness body clips when installing new fuel pipes. Damage to the nylon
pipes may result in a fuel leak.

- Always cover nylon vapor pipes with a wet towel before using a torch near them. Also, never expose the
vehicle to temperatures higher than 115°C (239°F) for more than one hour, or more than 90°C (194°F) for any



extended period.

- Apply a few drops of clean engine oil to the male pipe ends before connecting fuel pipe fittings. This will
ensure proper reconnection and prevent a possible fuel leak. (During normal operation, the O-rings located in
the female connector will swell and may prevent proper reconnection if not lubricated.)

Clean, Dry, Low Pressure Gas Source Caution (Article 13037)

Document ID: 2062042

Caution:

Use the

Evaporative Emission

(

EVAP

) System Tester GE 41413-A in order to provide a clean, dry, low pressure nitrogen gas source. Do not
substitute any other pressurized source, gas or otherwise. Damage may result to the

EVAP system

, test equipment or cause a safety risk.

Fuel and Evaporative Emission Hose/Pipe Connection Cleaning Caution (Article 13053)

- The fuel pipe connections
- The hose connections
- The areas surrounding the connections

All Technical Service Bulletins (itype_100)

Tsbs

- Diagnostic Tip for Malfunction Indicator Lamp (MIL) llluminated - DTC P0442 and/or PO455 Set (21-NA-124,
2022/12/14)

- EVAP Emissions Small Leak Diagnosis (DTC P0442) (PIT4943D, 2015/12/09)

Evaporative Emission System Diagnosis (Article 11377)

Special Tools

- CH-44284-2 Fuel Flapper Door Holder

- EN-41413-VLV EVAP Service Port Vent Fitting

- GE-41415-60 Engine Induction System Leak Test Adapter/Capless Fuel Fill Adapter

Operating Instructions for the Evaporative Emission System Tester

Vehicle Setup

- Engine OFF, open the hood. Position a large fan to blow air under the vehicle onto the fuel tank area.

- Connect the red battery clip from the tester to the positive battery terminal.

- Connect the black battery clip from the tester to chassis ground.

Flow Meter Test — Leak Detection

- Open the Nitrogen tank valve and turn the NITROGEN / SMOKE valve on the front control panel to NITROGEN.
- Connect the hose to the correct test orifice on the bottom front of the tester. For orifice size, refer to

the vehicle specific information found in service procedures for DTCs that relate to EVAP system leaks.

- Press and release the remote switch to activate the tester.

- Position the sliding red flag on the flow meter to align with the floating indicator. When the red flag is

set, press and release the remote switch to deactivate the tester.

- Remove the hose from the test orifice and install the hose onto the vehicle. For proper connection location,
and the special tool numbers for any adapters that may be required, refer to the service procedures for DTCs
that relate to EVAP system leaks.

- Ignition ON, seal the EVAP system per instructions in the service procedures for DTCs that relate to EVAP
system leaks. Most systems can be sealed using a scan tool output control for the EVAP Vent Solenoid Valve ,
other systems require that the vent system be plugged.

- Larger volume fuel tanks, and/or those with lower fuel levels, may require several minutes to fill with

nitrogen.

- Static buildup may cause the float indicator to stick. It may be necessary to tap on the flow meter to free

up the float.

- If fuel level is 90% or greater it will take longer to fill the system with smoke because the fuel fill tube

check valve will be closed and force any smoke to pass through the on-board refueling vapor recovery pipe and
orifice.

- Press and release the remote switch to activate the nitrogen flow and fill the system.



- Verify the stable floating indicator position to the red flag.

- Above the red flag, result is unacceptable — fail Go to the Smoke Procedure

- Below the red flag — pass. Test complete

- Press and release the remote switch to deactivate the tester.

Smoke Procedure — Locate the Leak

- Turn OFF any fans that may cause air movement around or near the vehicle.

- Connect the nitrogen/smoke hose to the vehicle as directed in the service procedures. Some vehicles require
that the nitrogen/smoke hose be connected at the front of the EVAP system at the EVAP service port. An adapter
may be necessary. Other vehicles require the connection be made at the rear of the system using an adapter at
the fuel fill cap or capless fuel fill. Consult the service procedures for DTCs that relate to EVAP system

leaks for vehicle specific instructions regarding connection location and adapters.

- Open the Nitrogen tank valve and turn the nitrogen/smoke valve on the control panel to smoke.

- Press and release the remote switch to activate the tester and inject smoke into the EVAP system.

- Verify smoke has filled the EVAP system by opening the system opposite the end where smoke is injected.

- When injecting smoke at the service port:

- Vehicles with gas cap — remove fill cap

- Vehicles with capless fuel fill — open flappers with CH-44284-2 or GE-41415-60 Until smoke is observed, then
close the system and continue testing.

- If using a special tool fuel fill cap / capless fuel fill adapter at the filler neck, vent the system at the

service port, with special tool EN-41413-VLV until smoke is observed then remove the vent fitting tool and
close the system to continue with the test.

- Inject smoke in less than 2 min cycles for optimum tester performance.

- Introduce smoke into the system for an additional 60 s. Continue introducing smoke at 15 s intervals, as
necessary until leak source is identified.

- Using a high-intensity white light, inspect the entire EVAP system path, and look for the source of the leak
indicated by the exiting smoke.

- Smoke seen leaking Repair or replace the affected component.

- No smoke seen leaking

- All OK

Temperature Variation Instructions

The Concern

Ideal circumstances for conducting the EVAP flow meter test require equal temperatures between the Nitrogen
gas and the vehicle EVAP system. Significant differences in temperature between them can result in a flow or
pressure change during testing, causing misleading results. Typically, the evaporative emission system tester
is stored indoors, approximately 21°C (70°F). Vehicles brought in for diagnosis may have an EVAP system at
significantly different temperatures.

For Example

When the EVAP flow meter tests are performed with significant differences in temperature between the Nitrogen
gas and the vehicle EVAP system, the following results can occur:

- An increase in flow during the flow meter test can be caused by a vehicle’'s warm EVAP system cooling down.
- A decrease in flow during the flow meter test can be caused by a vehicle’s cool EVAP system warming up.
The Solution

When working on a vehicle with significant temperature differences between the vehicle EVAP system and the
Nitrogen gas, allow the vehicle EVAP system temperature to stabilize as close as possible to the temperature
of the Nitrogen gas before conducting the flow meter test.



