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ARTICLE BEGINNING

1983- 98 GENERAL | NFORMATI ON
Em ssion Control Visual |nspection Procedures

Al Mdel s

* PLEASE READ THIS FIRST *

This article is provided for general information only. Not
all information applies to all makes and nodels. For nore conplete
i nformati on, see appropriate article(s) in the ENG NE PERFORMANCE
Section.

EMISSION CONTROL LABELS

The vehicl e manufacturer's enission control |abel, also known
as the underhood tune-up | abel or Vehicle's Underhood Em ssion Control
System (VECI) |l abel, is located in the engine conpartnent. |Information
regardi ng year nodel of vehicle, engine size, nunber of cylinders,
eni ssi on equi pment or type, engine tune-up specifications, whether
vehicl e was manufactured for sale in California or is a Federal
vehi cl e, vacuum hose routing schematic, etc., can be found on this
| abel . See Fig. 1.

In addition to the VECI | abel, sone em ssion control
i nspection and mai nt enance progranms may require an additional |abel to
be affixed to the vehicle in special circunstances. For exanple, in
California, a Bureau OF Autonotive Repair (BAR) engi ne | abel nmy be
affixed to the left door post. A BAR engine |abel is only used when
t he vehicl e has an engi ne change, approved nodification or is a
Specially Constructed (SPCN) or an acceptable Gray narket vehicle.
Check your state's emnission control inspection and naintenance |laws to
determne if a sinmlar |abel is used.
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Fig. 1: Typical Em ssion Control Label
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EMISSION CONTROL VISUAL INSPECTION
* PLEASE READ THIS FIRST *

NOTE: The follow ng em ssion control visual inspection procedures
shoul d be used as a guide only. Wen perform ng a visual
i nspection, always follow your state's recomended
i nspection procedures.

A visual inspection is nade to determne if any required
em ssion control devices are missing, nodified or disconnected.
M ssing, nodified or disconnected systens must be nade fully
operational before a vehicle can be certified.

POSITIVE CRANKCASE VENTILATION (PCV)

PCV controls the flow of crankcase funes into the intake
mani fold while preventing gases and flanmes fromtraveling in the
opposite direction. PCV is either an open or closed system SeeFig. 2

Ensure PCV systemis installed as required. Verify valve,
requi red hoses, connections, flane arresters, etc., are present,
routed properly and in serviceable condition.

Crankcase Pressure Relieved \\//Vt?nr:, Tube Retains Fumes
Through Breather To Atmosphere ithin System

Sealed : -
Breather : g = %
Intake l / ool v a Intake
- g Air
Air i AN,

Valve TN . /; S g
\':-—, 4/
- (4%
~ ~
Crankcase
Fumes
93004132 OPEN SYSTEM CLOSED SYSTEM

Fig. 2: Typical Open & C osed Type PCV System
THERMOSTATIC AIR CLEANER (TAC)

The TAC supplies warmair to air intake during cold engine
operation. This systemis active during cold engine warm up only.
Under all other operating conditions, air cleaner function is the sane
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Ensure required exhaust shroud, hot air duct, vacuum hoses
and air cleaner conponents are present and installed properly. See
Fig. 3. Ensure any required thernostatic vacuum swi tches are in place
and vacuum hoses are installed and in serviceable condition. Also
ensure air cleaner lid is installed right side up. Check for oversized
air filter elements and for additional holes in the air cleaner
housi ng.
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Fig. 3: Typical Thernpstatic Air Cl eaner System

FUEL EVAPORATIVE SYSTEM (EVAP)

The EVAP system allows for proper fuel systemventilation
whil e preventing fuel vapors fromreaching the atnosphere. This neans
t hat vapors nmust be caught and stored while the engine is off, which
is when nost fuel evaporation occurs. \Wen the engine is started,

t hese fuel vapors can be renpved from storage and burned. |In nost
systenms, storage is provided by an activated charcoal (or carbon)
canister. See Fig. 4. On a few early systens, charcoal canisters are
not used. Instead, fuel vapors are vented into the PCV system and
stored inside the crankcase.

The main conmponents of a fuel evaporation system are a seal ed
fuel tank, a |iquid-vapor separator and vent lines to a vapor-storing
canister filled with activated charcoal. The filler cap is normally
not vented to the atnosphere, but is fitted with a valve to all ow both
pressure and vacuumrelief.

Al t hough a few variations do exi st between manufacturers,
basic operation is the sane for all systens. Check for presence of
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Ensure requi red hoses, solenoids, etc., are present and connected
properly. Check for proper type fuel tank cap. Check for any non- CEM
or auxiliary fuel tanks for conpliance and the required nunber of
evaporati on cani sters.
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Fig. 4: Typical Fuel Evaporative System
CATALYTIC CONVERTERS

Oxi dati on Catal yst (OC)

This type of converter is the nbst common. It may use pellets
or nmonolith medi um dependi ng upon application. SeeFig. 5. Platinum
and pal |l adium (or platinum al one) are used as catalyst in this type of
converter.

Visually check for presence of catalytic converter(s). Check
for external damage such as severe dents, renoved or damaged heat
shields, etc. Also check for pellets or pieces of converter in the
tai | pi pe.

Baffle /ConvenerSheH Baffle

Exhaust /
Gas In Catalyst Coated Pellets Exhaust
Gas Out
) 93A04135 ) . )
Fig. 5: Typical Oxidation Catalytic Converter (Pellet Type) Shown;
Typi cal Three-Way Catal ytic Converter Is Simlar EMISSIC

Courtesy of General Mdtors Corp.



Three-Way Catal yst (TWO)

This type of converter is nearly identical to a conventiona
converter with the exception of the catalyst. SeeFig. 5 The TWC
converter uses rhodium with or without platinum as its catalyst.
Rhodi um hel ps reduce NOx em ssions, as well as HC and CO.

Visually check for presence of catalytic converter(s). Also
check for presence of any required air supply system for the oxidizing
section of the converter. Check for external danage such as severe
dents, renoved or damaged heat shields, etc. Check for pellets or
pi eces of converter in the tail pipe.

Three-Way Catal yst + Oxidation Catalyst (TWC + OC)

This system contains a TWC converter and an OC converter in a
conmon housi ng, separated by a snmall air space. SeeFig. 6. The 2
catalysts are referred to as catal yst beds. Exhaust gases pass through
the TWC first. The TWC bed perforns the sane function as it would as a
separate device, reducing all 3 em ssions. As exhaust gases |eave the
bed, they pass through the air space and into the second (QOC)
converter catalyst bed.

Visually check for presence of catalytic converter(s). Check
for external damage such as severe dents, renoved or damaged heat
shields, etc. Check for pellets or pieces of converter in the
tail pi pe.

_ 93C04136 _ ) ,
Fig. 6: Typical Three-Way + Oxidation Catalytic Converter

Courtesy of General Mdtors Corp.

FILL PIPE RESTRICTOR (FR)

A fuel tank fill pipe restrictor is used to prohibit the
i ntroduction of | eaded fuel into the fuel tank. Unl eaded gasoline punp
di spensers have a smaller dianmeter nozzle to fit fuel tank of vehicle
requiring the use of unleaded fuel (vehicles equipped with catalytic
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Visually inspect fill pipe restrictor(s) for tanpering, i.e.,

restrictor is oversize or the flapper is non-functional. If vehicle is
equi pped with an auxiliary fuel tank, ensure auxiliary fuel tank is
al so equi pped with a fill pipe restrictor.

EXHAUST GAS RECIRCULATION (EGR) SYSTEM

Si ngl e D aphragm EGR Val ve

This type uses a single diaphragm connected to the valve by a
shaft. Diaphragmis spring-loaded to keep valve closed in the absence
of vacuum As throttle val ves open and engi ne speed increases, vacuum
is applied to the EGR vacuum di aphragm opening the EGR val ve. This
vacuum si gnal cones froma ported vacuum source. Variations in the
vacuum si gnal control the anount of exhaust gas that is recircul ated.
See Fig. 7.

Verify EGR valve is present and not nodified or purposely
danaged. Ensure thermal vacuum swi tches, pressure transducers, speed
switches, etc., (if applicable) are not by-passed or nodified. Ensure
vacuum hose(s) to EGR valve is not plugged.
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To Vacuum
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EXHAUST GAS ,‘!TEL‘{;.:

NO VACUUM SIGNAL VACUUM SIGNAL APPLIED

_ 93E04137 .
Fig. 7: Typical Single D aphragm EGR Val ve

Courtesy of General Mdtors Corp.

Dual Di aphragm EGR Val ve

This type uses 2 diaphragnms with different effective areas
and 2 vacuum sources. Although simlar to the single diaphragmtype,
t he second di aphragmis added bel ow t he upper diaphragmand is rigidly
attached to the valve seat. SeeFig. 8. These diaphragns forma vacuum
chamber which is connected to mani fold vacuum

During highway crui sing when mani fold vacuumis high in the
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However, the vacuum signal applied to the top side of the upper
di aphragm over cones the downward spring force and the manifold vacuum
pull, due to the diaphragn s |arger piston. This regul ates the anpunt
of EGR

When mani fold vacuumis | ow during accel erati on, the higher
vacuum si gnal opens the valve, permtting nore EGR Wen manifold
vacuum i s high during highway cruising, the valve is only partially
opened, reduci ng the anount of EGR

Verify EGR valve is present and not nodified or purposely
danaged. Ensure thermal vacuum swi tches, pressure transducers, speed
switches, etc., (if applicable) are not by-passed or nodified. Ensure
vacuum hose(s) to EGR valve is not plugged.
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Fig. 8: Typical Dual Di aphragm EGR Val ve
Courtesy of General Mdtors Corp.

Positive Backpressure EGR (BP/ EGR) Val ve

This type uses both engi ne vacuum and exhaust backpressure to
control the ampbunt of EGR It provides nore recircul ati on during heavy
engi ne | oads than the single diaphragm EGR val ve.

A smal | di aphragmcontrolled valve inside EGR valve acts as a
pressure regulator. The control valve gets an exhaust backpressure
signal through the hollow val ve shaft. This exhaust backpressure
exerts a force on bottom of control valve diaphragm The di aphragm
pl ate contains 6 bleed holes to bleed air into the vacuum chanﬁ@&sﬁmCONT



backpressure valve is in open position. SeeFig. 9.

Verify EGR valve is present and not nodified or purposely
danaged. Ensure thermal vacuum swi tches, pressure transducers, speed
switches, etc., (if applicable) are not by-passed or nodified. Ensure
vacuum hose(s) to EGR valve is not plugged.
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Fig. 9: Typical Positive Backpressure EGR Val ve
Courtesy of General Mdtors Corp.

Negati ve Backpressure EGR (BP/ EGR) Val ve

This type has the sanme function as the positive BP/EGR val ve
except valve is designed to open with a negative exhaust backpressure.
The control valve spring in the transducer is placed on the bottom
side of the diaphragm SeeFig. 10

When ported vacuumis applied to the main vacuum chanber
partially opening the valve, the vacuum signal fromthe manifold side
(reduced by exhaust backpressure) is transnmtted to the holl ow stem of
the valve. See Fig. 10. This enables the signal to act on the
di aphragm providing a specific flow Thus, the EGR flow is a constant
percent age of engine airfl ow

Verify EGR valve is present and not nodified or purposely
danaged. Ensure thermal vacuum swi tches, pressure transducers, speed
switches, etc., (if applicable) are not by-passed or nodified. Ensure
vacuum hose(s) to EGR valve is not plugged.
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Fig. 10: Typical Negative Backpressure EGR Val ve
Courtesy of General Mdtors Corp.

Digital EGR Val ve

The digital ECGR val ve operates independently of engine
mani fol d vacuum This valve controls EGR flow through 3 orifices.
These 3 orifices are opened and cl osed by el ectric sol enoids. The
sol enoids are, in turn, controlled by the Electronic Control Module
(ECM. When a solenoid is energized, the armature with attached shaft
and swivel pintle is lifted, opening the orifice. SeeFig. 11

The ECM uses inputs fromthe Cool ant Tenperature Sensor
(CTS), Throttle Position Sensor (TPS) and Mass Airfl ow (MAF) sensors
to control the EGR orifices to make 7 different conbinations for
preci se EGR flow control. At idle, the EGR valve allows a very small
anmount of exhaust gas to enter the intake nmanifold. This EGR val ve
normal | y operates above idle speed during warm engi ne operati on.

Verify EGR valve is present and not nodified or purposely
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vacuum hose(s) to EGR valve is not plugged. Ensure el ectrical
connector to EGR valve is not disconnected.
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Insulator
J<— Gasket

. 93C04141 o Wyl
Fig. 11: Typical Digital EGR Val ve

Courtesy of General Mdtors Corp.

I nt egrated El ectronic EGR Val ve

This type functions simlar to a ported EGR valve with a
renote vacuum regul ator. The internal solenoid is normally open, which
causes the vacuum signal to be vented off to the atnobsphere when EGR
is not controlled by the Electronic Control Mddule (ECM. The sol enoid
val ve opens and cl oses the vacuum signal, controlling the anount of
vacuum applied to the diaphragm SeeFig. 12.

The el ectronic EGR val ve contains a voltage regul ator, which
converts ECM signal and regul ates current to the sol enoid. The ECM
controls EGR flow with a pul se wi dth nodul ated si gnal based on
airflow, TPS and RPM This system al so contains a pintle position
sensor, which works simlarly to a TPS sensor. As EGR flow is
i ncreased, the sensor output increases.

Verify EGR valve is present and not nodified or purposely
danaged. Ensure thermal vacuum swi tches, pressure transducers, speed
switches, etc., (if applicable) are not by-passed or nodified. Ensure
el ectrical connector to EGR valve is not disconnected. EMISSIO|
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Fig. 12: Cutaway View O Typical Integrated El ectronic EGR Val ve
Courtesy of General Mdtors Corp.

SPARK CONTROLS (SPK)

Spark control systenms are designed to ensure the air/fuel
m xture is ignited at the best possible nonment to provide optinum
efficiency and power and cl eaner em ssions.

Ensure vacuum hoses to the distributor, carburetor, spark
del ay val ves, thermal vacuum switches, etc., are in place and routed
properly. On Conputerized Engine Controls (CEC), check for presence of
requi red sensors (O2, MAP, CTS, TPS, etc.). Ensure they have not been
tanpered with or nodifi ed.

Check for visible nodification or replacenent of the feedback
carburetor, fuel injection unit or injector(s) with a non-feedback
carburetor or fuel injection system Check for nodified em ssion-
rel ated conponents unacceptable for use on pollution-controlled
vehi cl es.

AIR INJECTION SYSTEM (AIS)
EMISSION GONTRMpVISH A INSRESY 2N MRQ@EEDURES Article Text (p. 11)1993 Honda Preludefor ¢



The air punp is a belt-driven vane type punp, nmounted to
engi ne in conbination with other accessories. The air punp itself
consi sts of the punp housing, an inner air cavity, a rotor and a vane
assenbly. As the vanes turn in the housing, filtered air is drawn in
t hrough the intake port and pushed out through the exhaust port. See
Fig. 13.

Check for m ssing or disconnected belt, check valve(s),

di verter valve(s), air distribution manifolds, etc. Check air
i njection system for proper hose routing.
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Check Valve
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Air Pump Exhaust

e Port
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By-Pass _Fzmq_
Diverter
Valve Manifold Vacuum
93G04143 Source

Fig. 13: Typical Air Punp Injection System
Courtesy of General Mdtors Corp.

Pul sed Secondary Air Injection (PAIR) System

PAIR elim nates the need for an air punp and nost of the
associ at ed hardware. Mst systens consists of air delivery pipe(s),
pul se val ve(s) and check val ve(s). The check val ve prevents exhaust
gases fromentering the air injection system SeeFig. 14

Ensure required check valve(s), diverter valve(s), air
distribution manifolds, etc., are present. Check air injection system
for proper hose routing.
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Fig. 14: Typical Pul sed Secondary Air Injection System

Courtesy of General Mdtors Corp.

OXYGEN SENSOR (02)

The O2 sensor is nmounted in the exhaust system where it
nmoni tors oxygen content of exhaust gases. Sone vehicles may use 2 Q2
sensors. The O2 sensor produces a voltage signal which is proportiona
t o exhaust gas oxygen concentration (0-3% conpared to outside oxygen
(20-219% . This voltage signal is low (about .1 volt) when a | ean
m xture is present and high (1.0 volt) when a rich m xture is present.
As ECM conpensates for a lean or rich condition, this voltage
signal constantly fluctuates between high and | ow, crossing a
reference voltage supplied by the ECMon the O2 signal line. This is
referred to as cross counts. A problemin the Q2 sensor circuit should
set a related trouble code.

COMPUTERIZED ENGINE CONTROLS (CEC)

The CEC system nonitors and controls a variety of
ERSSRAN SORTROL UNSUANNSPEETRIRE PROCEDUREPAHTER okt ) 1871998 k@fda PreludeFor
control systemdesigned to naintain a 14.7:1 air/fuel rati 0 under nost
operating conditions. Wien the ideal air/fuel ratio is maintained, the
catalytic converter can control oxides of nitrogen (NOx), hydrocarbon
(HC) and carbon nonoxi de (CO eni ssions.

The CEC system consists of the foll owi ng sub-systens:
El ectronic Control Module (ECM, input devices (sensors and sw tches)
and out put signals.

EARLY FUEL EVAPORATION (EFE)



The EFE valve is actuated by either a vacuum actuator or a
bi metal spring (heat-riser type). The EFE valve is closed when engi ne
is cold. The closed valve restricts exhaust gas flow fromthe exhaust
mani fold. This forces part of the exhaust gas to flow up through a
passage bel ow the carburetor. As the exhaust gas quickly warns the
i ntake m xture, distribution is inproved. This results in better cold
engi ne driveability, shorter choke periods and | ower em ssions.

Ensure EFE val ve in exhaust manifold is not frozen or rusted
in a fixed position. On vacuum actuated EFE system check EFE ther mal
vacuum val ve and check val ve(s). Also check for proper vacuum hose
routing. See Fig. 15.
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, 93R04145
Fig. 15: Typical Vacuum Actuated EFE System

Courtesy of General Mdtors Corp.
EMISSION MAINTENANCE REMINDER LIGHT (EMR) (IF EQUIPPED)

I f equi pped, the EMR | ight (sone nodels may use a reni nder
flag) rem nds vehicle operator that an em ssion system nmai ntenance is
required. This indicator is activated after a predeterm ned
time/ mleage.

When perform ng a snmog check inspection, ensure EMR indicator
is not activated. On nodels using an EMR |ight, |ight should gl ow when
ignition switch is turned to ON position and should turn off when
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If an EMR flag is present or an EMR |ight stays on with
engi ne running, fail vehicle and service or replace applicable
en ssion-rel ated conponents. To reset an EMR indicator, refer to
appropri ate MAI NTENANCE REM NDER LI GHTS in t he MAI NTENANCE secti on.

MALFUNCTION INDICATOR LIGHT (MIL)

The Mal function Indicator Light (ML) is used to alert
vehi cl e operator that the conputerized engi ne control system has
detected a mal function (when it stays on all the tine with engine
running). On sone nodels, the ML may al so be used to display trouble
codes.

As a bulb and system check, malfunction indicator light wl]l
gl ow when ignition switch is turned to ON position and engine is not
runni ng. When engine is started, light should go out.

END OF ARTICLE
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