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Emission Controls, Design & Function

-General-

Emission Control Systems

General

Volvo employs a variety of mechanical, electrical,
and electromechanical systems designed to
reduce the amount of pollutants found in the
exhaust emissions.
The systems listed below vary in application across
model years and engine types. Use applications
charts on the pages that follow for information on
specific applications.
— FEvaporative Control System

Crankcase Emission Control System
— Lambda-Sond™ System

— Catalytic Converter

— Altitude Compensating Control Pressure
Regulator

— Exhaust Gas Recirculation

— Air Injection Reactor

The increasing stringency in emission control
requirements mandated by Federal and State
governments have effected changes in emission
control technology since the 1975 model year. The
California Air Resources Board (CARB) has set
unique exhaust emissions standards for cars sold
in California; this is why the emission control
equipment may vary with engine type within a
model year.

This manual describes the construction and
function of the emission controls that were
incorporated to meet the emission requirements
for each model year and model. Refer to other ser-
vice literature, i.e. service manuals, for the adjust-
ments and fault tracing of emission control
equipment.

Lombda-Sond™ is a trademark of Volvo Cars of North America
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-Applications Chart-

&
K & 73 F g
& & g & &
. - 5 & =£ /& &
: TS /.9 S S g o & IS
U.S. 240/260 Series 'EJ S éﬁl‘ o ) '_5‘31 X bé—’& S §
Ly a & = €7 n e < B

Year Model(s) Engine Type Y Q_"(’J TE O P ) o~ T Q'QE' & & 3
1975 242, 244, 245 B20F * . . e | x| = X |

1976 242,244, 245 B21F X | . v | x| s | x| e | x| 6w

1976 262, 264, 265 B27F x | o . e [ x| e[ x]e[x]e

1977 | 242,244,245 | B2IF X . x [ o | x| e | x|e .
1977 262, 264, 265 B27F P . % | e x| - .
1978 242,244, 245 B21F X s | x X | ® X | ® ®
1978 242 244, 245 B21F X | e X | ® x| o | x| =
1978 262, 264, 265 B27F % e | x X | e X | = .
1978 262, 264, 265 B27F X . x| e x| e % .
1979 242, 244, 245 B21F X o | x x| e x | e .
1979 242, 244, 245 B21F X | e X | ® x| e | x| =
1979 262, 264, 265 B27F X | e x | e x| o | x| =
1980 242, 244, 245 B21F X . x| e X e | x| =
1980 262, 264, 265 B28F x| e x| x| o | x| e
1981 242 244, 245 B21F A) x . x| e W | o X | e
1981 242, 244 245 B21F - Turbo X | e X | e X | o | x| e
1981 262, 264, 265 B2BF B x | e X | ® x| » | x| »
1981 264, 265 D24 i x | o | x|

1982 242, 244, 245 B21F C) x | » x | ® x| e | x| e
1982 242 244 245 B21F - Turbo X . K | e X | o | x| e
1982 264 B2BF X | e | % | o X | o | x| e
1982 244 245 D24 X | o | x| »

1983 242, 244, 245 B23F X | e X | e X | ® | x| e
1983 242, 244, 245 B21F - Turbo X | ® x | e x| e | x| e
1983 244, 245 D24 X | & | x| e

1984 242, 244, 245 B23F x | e x| e X | o | x| =
1984 242, 244, 245 B21F - Turbo X . X ® ® ° X ®
1984 244, 245 D24 " X | o | x| e

1985 244, 245 B230F % | e x| e e | x| ®
1985 244, 245 B21F - Turbo % . X | ® X | ® | x| e

U.S. (49 state)

California

Al Includes B21F, B21F-MPG
B} Includes B28F, B28F w/CIS
C) Includes B21F, B21F-LH




e e

CANADA 240/260 Series

Year

Model(s)

Engine Type

Emission Controls, Design & Function

-Applications Chart-

1975

242, 244,245

B20F

1976

242, 244, 245

B21F

1976

262, 264, 265

B27F

1977

242, 244, 245

B21F

1977

262, 264, 265

B27F

1978

242, 244, 245

B21F

AR IR RE]

1978

245

B21A

1978

245

B21A

1978

262, 264, 265

B27F

1978

264, 265

B27A

1979

242 244 245

B21A

1979

242, 244

B21F

1979

262, 264, 265

B27F

1980

242,244, 245

B21F

1980

262, 264, 265

B28F

1980

244

B21A

1981

242

B21A

1981

244, 245

B23E

1981

262, 264, 265

B28F

1981

264, 265

D24

1982

242

B21A

1982

244, 245

B23E

1982

262, 264, 265

B28F

1982

244, 245

D24

1983

242

B21A

1983

744, 245

B23E

1983

242,244, 245

B21F - Turbo

1983

244, 245

D24

1984

242

B21A

1984

244, 245

B23F

1984

242, 244, 245

B21F - Turbo

1983

244, 245

D24

1985

244, 245

B230F

1985

244, 245

B21F - Turbo

[ ]

with automatic transmission

with manual transmission
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-Catalytic Converter-

CATALYTIC CONVERTER
“

General
Uncleaned Catalytic Converter
exhaust This is a supplementary device in the exhaust
gases system, designed to clean up the remaining

unclean exhaust gases.

This device is mainly a steel container with a
ceramic material insert, designed to let the
exhaust gases pass through channelsinthe insert.
The channel walls are covered by a thin layer of
metals. These metals act as catalysts, permitting a
chemical action to occur without actually taking
part in it.

Damage to the catalytic converter will increase
exhaust gas emissions, Additives to fuel and
lubricating oil will impair the converter operation.
Even short periods of operation with fuel
containing lead additives will cause the catalytic
converter to partly or completely lose its
effectiveness.

At extremely high temperatures in the converter
(more than 1400°C=2500°F) the ceramic body

Cleaned melts. At 1000°C (1800°F), the converter
exhaust effectiveness will be impaired because the active
gases catalytic surface decreases.

Component Types

Oxidation-Type (Two-Way) Catalytic Converter
This is the standard type of catalytic converter. It
will oxidize carbon monoxide (CO) and hydro-
carbons (HC) in the exhaust gases by subjecting
them to combustion by using extra air. The end
products are carbon dioxide and water which are
blown out by the exhaust system. This type of
catalytic converter will convert only a small
amount of the nitrogen oxides (NOx).

Stainless cover

Combustion of carbon monoxide and hydro-
120 999 carbons is normally achieved in an environment
with a high content of oxygen and ata temperature
of 650°C (1200°F) or higher. This temperature
cannot be reached in the exhaust system under all
engine operating conditions,

Steel wool Ceramic material
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-Catalytic Converter-

By means of the catalytic converter, this
combustion can be achieved at temperatures as
low as 300°C = 575°F.

The most important substances used are platinum
and palladium. These metals are evenly spread
over a ceramic body with a cellular structure. The
exhaust gases come into contact with these
surfaces as they pass through the converter. The
catalytic ceramic body is not in any way used-up
during operation.

Three-Way (Oxidation & Reduction)

Catalytic Converter

The purpose of the three-way catalyticconverter is
to oxidize carbon monoxide (CO), hydrocarbons
(HC) and reduce oxides of nitrogen (NOx) in the
exhaust gases. This is achieved by converting
carbon monoxide and hydrocarbons to carbon
dioxide and water, respectively. At the same time,
oxides of nitrogen are converted to nitrogen and
water. The operating range of the three-way
catalytic converter is limited to a narrow band
around the ideal air/fuel ratio for the engine.
Within this band, the conversion of carbon
monoxide, hydrocarbons and oxides of nitrogen
can take place most efficiently.

The three-way catalytic converter accelerates the
reaction of carbon monoxide, hydrocarbons and
oxides of nitrogen at temperatures as low as
300°C = b75°F.

Platinum and rhodium are the most important
substances in this type of converter.
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-Crankcase Emission Controls-

CRANKCASE EMISSION CONTROLS
m

Calibrated
nipple

Oil trap

Drain hose

To intake
manifold

%/ Nipple

Gases

Gases from
crankcase

Oil return to 0
crankcase

The crankcase emission controls prevent crank-
case gases from being released into the
atmosphere. Instead, the crankcase gases are
directed to the intake manifold. Crankcase gases
are removed from the crankcase by positive crank-
case ventilation (PCV). Engine vacuum draws the
crankcase gases out, thus allowing fresh air to be
drawn in.

Components

(Not all components appear on all models; designs
may vary)

Positive Crankcase Ventilation (PCV) Valve
Regulates the flow through the PCV system,
During periods of deceleration and idle, manifold
vacuum is high. The high vacuum causes the PCV
valve to restrict the air flow, During acceleration or
constant speed operation manifold vacuum is low.
The lower vacuum allows the PCV valve to open
fully.

Flame Guard

Prevents a possible backfire from entering the
crankcase. Should the backfire enter the crank-
case, it could ignite the blow-by gases. Periodic
cleaning of the flame guard helps prevent
crankcase over-pressure.

Nipple
Regulates the crankcase gas flow and ensures that
crankcase vacuum does not become excessive.

QOil Trap

Separates oil from gases and thus reduces oil con-
sumption and emissions. An additional benefit is
more effective control of the vacuum in the
crankcase.
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-Crankcase Emission Controls-

’ CRANKCASE EMISSION CONTROL, COMPONENT PLACEMENT

|

Gas flow at
@ high load
g

Gas flow at
low load

i

B21F-Turbo

Crankcase ventilation gases are routed to a point
in front of the turbo charger. Vacuum is always
present when the engine is running and no addi-
tional connection with the intake manifold is
necessary.

There is no flame guard at the oil trap.

B21F (Non-Turbo)
1. Flame guard.
2. Hose, channeling crankcase fumes to the
intake manifold.
3. Nipple with orifice.
4. Hose, channeling:
— fresh air from the air cleaner to the crank-
case (idle)
— or crankcase fumes to the air cleaner
{cruising speeds)
5. Intake manifold.
Air cleaner.
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-Crankcase Emission Controls-

4 56 7
IATREICT
. _._;:' o = S

=]
'.I \_-_- o

Qil trap [

B27F, B28F

1. Qil trap.

2. Flame guard.

3. Hose, channeling crankcase fumes to the

intake manifold.

Distributor pipe.

Nipple with orifice.

Hose, channeling:

— fresh air from the air cleaner to the crank-
case (idle)

— crankcase fumes to the aircleaner (cruising
speeds)

7. Intake manifold.

8. Air cleaner.

oy

B21F-Turbo

Oil is separated from the crankcase gases by an ol
trap shown in the illustration. Itis connected to the
inlet system before the turbocharger, and to the
intake manifold.

Depending on engine load, crankcase gases are
conducted along different circuits,

A calibrated nipple in the intake manifold
regulates the gas flow and ensures that crankcase
vacuum does not become excessive,

1. Calibrated nipple
2. Oil trap
3. Drain hose

B23F, B230F

1. PCV nipple

2. Flame guard
3. Qil trap
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-Evaporative Controls-

EVAPORATIVE CONTROL SYSTEM

General

‘ rgg;ﬁi?c?!d System prevents gasoline fumes (i.e. vapors) from

5 @ e e o being released into the atmosphere. Fumes from

1 iﬁ{;ﬁ,ﬁ the fuel tank are channeled to the evaporative

- l | control canister. Carbon in the canister stores the
f

] gasoline fumes until the engine is started. With
i the engine running the gasoline fumes are drawn

[
1}

i ) into the fuel induction system.
Components
rcoal :
Cgi'f;ter (Not all components appear on all models; designs
cants may vary)

Evaporative Control Canister {Carbon Filter)
Canister contains active carbon which absorbs
gasoline fumes. The use of alcohol or alcohol-
gasoline fuels will reduce the effectiveness of the
charcoal in the canister.

Balance Valve (Equalization Valve)

Controls the connection between fuel tank and
evaporative control canister. Balance valve
incorporates bhoth over-pressure and under-
pressure valves. This valve was discontinued in
1980 and was replaced with tank relief valves
incorporated into the fuel filler cap.

To charcoal To charcoal
filter filter

To charcoal
filter
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-Evaporative Controls-

10

Canister vent

To charcoal
filter

Purge control valve

&

Canister

Roll-over Valve

Valve closes when vehicle is inclined to one side
more than 452 This prevents fuel leakage via the
evaporative system hose in the eventof a collision.

Air Valve (Purge Valve, Vent Valve)

Controls the connection between evaporative
control canister and intake manifold. Valve closes
when engine is not running, thus preventing the
escape of gasoline fumes from the canister. A
purge control vacuum signal is taken ahead of the
throttle plate in the closed position. At engine idle
a small purge flow occurs through the constant
purge hole in the canister valve. When the throttle
is opened, the vacuum to the purge control allows
full canister purge at a controlled rate.

Tank Relief Valves

Located in the fuel filler cap. Two safety valves
prevent damage to the fuel system in the event of
damage or blockage to the vent system. One valve
opens during periods of over-pressure, the other
during periods of under-pressure.

&
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-Evaporative Controls-

EVAPORATIVE CONTROL SYSTEM, COMPONENT PLACEMENT

’ B27F (1976-1977)

f=
lf T fuel tank
\\b {Z 136 672

’ B27F (1978)
Vehicles with impulse relay

\1

To vacuum
amplifier for
EGR system

136 673

11 =
N
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-Evaporative Controls-

B27F (1979)

Vehicles with impulse relay

From
fuel tank

!

136 674

B28F (1980-1982)

Early type

| fuel tank ,..A-;:]E
ef/"/“{

136 G715

12

)
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-Evaporative Controls-

’ B21F (1976-1980)

Intake

Balance valve

/
“-\_\‘\-
\ ]
|
I'l
)
/)

Fuel tank

po-Ceaill
e Charcoal
———

AU |/ filter
IEEEEE R T :

ok g R KRR R oK

¥ oxd #x #* ¥

e S T i e

Turbo

B21F-Turbo (1982-)

From
fuel tank

13

|
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-Evaporative Controls-

B21F (1981-1982)
B

B21F

Roll-over valve

Valve closes when
vehicle leans more
than 45°.

14

N

B23F (1983-)
B230F (1985-)

A

From
fuel tank
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-Air Pump-

AIR PUMP SYSTEM

neral
@ Genera

Tee— Admits fresh air to the hot exhaust gases in the

R TT— exhaust manifold. The fresh air aids in oxidizing
T hydrocarbon. Air is drawn in through the air filter.
The compressed air is fed out of the pump through
the diverter valve.

Diverter
valve

Air pump

Branch pipe

Non-return valve

128 am

Components
(Designs may vary)

Air Pump
Compresses fresh air to be forced into the exhaust
manifold.

15
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-Air Pump-

i

87
Diverter g 2R}
valve '
.4

136 347

16

Diverter Valve

This valve has two functions. It regulates the air
pump pressure. It also shuts off the air delivery
when the engine vacuum is high. If the system was
allowed to operate under this condition, fresh air
mixed with the overly-rich exhaust gas vapors
would cause a backfire.

Backfire Valve

The backfire valve admits air into the exhaust
manifold but prevents return of exhaust gas to the
air pump so that, in the event of a backfire or air
pump malfunction, damage to the pump and/or
the drive belt will not result.

‘\
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-Air Pump-

AIR PUMP SYSTEM COMPONENT PLACEMENT

B21F (1976-1977)
1. Air pump

2. Diverter valve

3. Backfire valve

4. Air manifold

B27F (1976-1977)
1. Air pump

2. Diverter valve

3. Backfire valve

4. Air manifold
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-Altitude Compensator-

ALTITUDE-COMPENSATING CONTROL PRESSURE REGULATOR

ey e e e e e e e s e s e e e s ——

Regulator automatically adjusts the fuel injection pressure for different altitudes. The regulator decreases the
injection pressure at higher altitudes to automatically adjust for the lower air density. This maintains the
correct air/fuel mixture and ensures the lowest possible emissions.

To intake
manifold

Compensator

To intake A —

manifold

129075

Atmaspheric pressure

| Diaphragm

21 Position at
+‘| sea level

FERLEDS

Component

Control Pressure Regulator Incorporating
Altitude-Compensating Device

The amount of fuel which the engine can burn
depends on the amount of oxygen supplied in the
air with the fuel. At high altitudes the air density
(and, therefore, the amount of oxygen) decreases,
for a given volume of air. The fuel supply must also
be decreased in the same proportion. The control
pressure regulator is affected by atmospheric
pressure. At high altitudes the pressure acting on
the diaphragm in the regulator is less than at low
altitudes, and the diaphragm consequently takes
up a slightly lower position. This increases the
spring force and the regulator closes slightly
which results in an increase in control pressure,
i.e. a correct fuel/air mixture.

NOTE
The control pressure regulatoris also controlled
by temperature. This allows for aricher fuel /air
mixture when the engine has not reached the
normal operating temperature.
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-Altitude Compensator-

ALTITUDE COMPENSATING REGULATOR, COMPONENT PLACEMENT

’ B21F (1976-1977)
A

Control pressure regulator

B27F (1976-1877)

Control
pressure
regulator

Cold start injector

Auxiliary
air valve

121 008

LEFT BANK

19
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-EGR System-
EXHAUST GAS RECIRCULATION
General
The Exhaust Gas Recirculation (EGR) system is
EGR valve = used to reduce oxides of nitrogen (NOx) emitted
j - Vacuum from the engine exhaust. Formation of NOx takes

B combustion process. To reduce and control NOx
A formation, only a slight reduction in peak
temperature is required. This reduction can be
accomplished by introducing small amounts of an
inert gas into the combustion process. If too much
Thermostat | inert gas is allowed in (i.e. stuck EGR valve) the

valve engine will idle roughly or not at all. The end

products of combustion provide a continuous
supply of relatively inert gases, therefore, it
becomes a matter of recirculating those gases in
the correct proportion.

A|r filter 5 ge , . :

To tap this continuous supply of inert gases, a
connection is made between the exhaustandinlet
manifolds,

—
(r amplifier 1] place at very high temperatures; consequently, it
.\ z Q,_J occurs during the peak temperature period of the

v

There are two basic types of EGR systems, the ON-
OFF type and the proportional EGR system.

Components
(Not all components appear on all models; designs
may vary)

EGR Valve

A vacuum activated shut-off and metering valve.
Controls the flow of exhaust gases from the
exhaust manifold to the inlet manifold. Engine
vacuum at the EGR valve causes the valve to open.

Thermostat

Allows vacuum to the EGR valve only when the

engine is warm. This wax-type thermostat blocks
b system vacuum until the engine coolant

temperature reaches 60°C = 140°F.

20

0
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-EGR System-

Solenoid Valve
Controls the vacuum to the EGR valve. Solenoid is
actuated by a microswitch.

Vacuum Amplifier

Amplifies low intake vacuum. The vacuum
amplifier receives vacuum from both the strong
intake manifold source, and from the weak intake
vacuum which is to be amplified.

Microswitch

Microswitch

Used to activate the solenoid valve which controls
the EGR valve. By precisely sensing the throttle-
plate angle, the switch is able to shut-off vacuum
to the EGR valve at idle and full-throttle.

EGR Reminder Light

A reminder that the EGR system needs inspection.
Light comes on automatically at 15,000-mile
(25,000-km) intervals regardless of the condition
of the EGR system.
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\ Nipple (c;rificé)

Emission Controls, Design & Function

-EGR System-

EGR SYSTEM, COMPONENT CONNECTIONS AND PLACEMENT

o 4 B21F (1976, except California models)

r
i
1
1
1

Nipple and hose
marked "R"
(Reservoir)

/Nipple and hose
: \v/ marked 0"
e {OUIDU{}
Nipple marked
"V (Venturi)

Nipple and hose
marked 'S"”
(Spark advance
connection)

Solenoid valve

B21F (California 1976-1978)

ot

¢
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-EGR System-

B27F (1976)

-
’ T e 1. Vacuum amplifier E
e 2. Thermostat
1. N\ T e 1) 3. EGR valve
o R Nipple and hose
y . = marked “R"
. TR (Reservoir)
AN 7 Nipple and hose
marked “O"
7 {Output)
@ ( g thple marked
Y N s Dy (Venturi)
Rz Nipple and hose
N e marked "'S"
. (Spark advance
connection)
Nipple (orifice) B27F (California 1976-1978)
EGR valve A Wax thermostat
A — L — i -.I
..- I .‘:- . : C; ’_ e I___ :__ ax ,!, )
) | + . -’IIIII
| J
.
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-"Pulsair”-

PULSAIR SYSTEM

A
General '

The "Pulsair” system replaced the air injection
reactor (A.l.R.} on certain automobiles made for
the Canadian market. When an engine is running
there are pressure pulses in the exhaust manifold.
These pressure pulses are followed by vacuum
pulses. The "Pulsair” system allows air from the
air cleaner to enter the exhaust manifold during
these vacuum pulses.

127 165

Components .

Check Valves

The check valves prevent exhaust gases from
q entering the air cleaner during the pressure
e pulses.

The piping distributes the air from the air cleaner

e | Piping
& ‘ to each exhaust outlet on the exhaust manifold.

-

127 167 @

Check valves

Piping

24
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-Lambda Sond-

LAMBDA SOND SYSTEM

General

Pressure This is a self-adjusting engine control system

differential switch

Control unit

Lambda-sond |\ valve

Micro-
switch

Fuel inlet

-
T Thermal
| switch

Thermal

vacuum valve To solenoid,

Catalytic
converter

actual air/fuel ratio

Lambda = - —— -
optimum air/fuel ratio

Sond = Swedish for “sensor’”

1! Fuel return
to tank

ignition advance

Freguency designed to reduce emissions and improve fuel
Test pomt \

economy. An exhaust gas sensor, (oxygen sensor,
also called Lambda sensor, or Lambda Sond)
monitors the oxygen content of the exhaust gases
leaving the engine. The exhaustgasanalysisis fed
into a closed loop feedback system. This contin-
uously adjusts the air-fuel ratio to provide
optimum conditions for combustion and efficient
elimination of all three of the major pollutants
(hydrocarbons, carbon monoxide and oxides of
nitrogen) by a 3-way catalytic converter.

IMPORTANT!
Small amounts of lead are sufficient to damage
the Lambda Sond. Unleaded gasoline must be
used at all times.

Advantages:
Allows nearly 100% combustion by the
catalytic converter.

— Relatively clean exhaust gases.

Components
(Not all components appear on all models;
designs may vary)

Unheated Heated

Lambda Lambda
‘ Ambient |
Term|nal-____~[ air H’ﬂq

Fresh air

intake \S‘

Comact-—-..,____\
spring

'i'.‘f‘j :

Proternon——
slew

Contact (
sleeve .*

s -}

Heating
element

Housing Ceramic

SENsor

Protection — '|\ ey Exhaust gases

Exhaust gas
intake

Ceramic insert
coated with
platinum

Lambda Sond (Oxygen Sensor)

Measurements are taken by a ceramic sensor in
the Lambda Sond. It produces a small voltage (30-
100 mV) in proportion to the difference between
the oxygen content of the exhaust gas and the
oxygen content of the ambient air. Exhaust gases
heat up the sensor which begins to operate at
350°C = 660°F. In some models the oxygen sensor
may not heat up quickly enough to the operating
temperature of (350°C-660°F) due to lower
exhaust gas temperatures. This means some
Lambda Sonds are heated by an electric element.
Heated Lambdas are found on the following
engines; late 1984 B23F, and all B230F.

25
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137 897

26

Fuel Injection

Control Unit

Monitors various sensors and controls:

— Engagement/disengagement of main relay
(current supply to control unit, injectors, etc.)

— Fuel supply by varying injector open time.

— Idle speed by varying air control valve opening.

Control unit incorporates a micro computer.

The output from the oxygen sensor is fed into the
control unit.

This device supplies a control current to the
frequency valve. The control current has a set
frequency and operates by varying the duty cycle.

When the oxygen sensor is cold, or defective, a
“fixed control” program is engaged after
approximately 5-10 seconds.

A Input signals from sensors

B Converter
Converts each signal into digital form which
can be interpreted by computer.

C Input and output section
Controls information flow in computer.

D Micro-processor:
— compares air input and engine speed input
to information stored in memory
— calculates amount of fuel to be injected
— adapts these values with regard to impulses
from other sensors

E Memory
Contains precise information on appropriate
fuel quantities and ignition timing for different
air masses and engine speeds.

F Converter
Converts signals from micro-computer to
voltages for control of system relay, injectors
and air control valve.

)



Emission Controls, Design & Function

-Lambda Sond-

Frequency valve

This device influences the fuel flow by varying
the pressure on the underside of the
diaphragm in the pressure-regulating valves
of the CI fuel injection system.

The frequency valve operates on a set
frequency and by varying the ratio of closed to
open times in the circuit.

Reminder Light, Lambda Sensor
(Non-heated only)

Indicator light on the instrument panel which
is activated at 30,000-mile (50,000-km)
intervals. When light is activated, Lambda
sensor should be replaced.

8
) (7| e 5]
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LAMBDA SOND WIRING DIAGRAM
240 series/1977
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LAMBDA SOND COMPONENT PLACEMENT
240 series/1977

-Lambda Sond-
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pump relay
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electronic module
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test instrument
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LAMBDA SOND WIRING DIAGRAM
240 series/1978

Fuse No. 7
Fuel pumps
Oxygen sensor system

Legend:

A Electronic module

B Ground points

C Freguency valve

D Fuse box

E Test instrument pick-up point
F Oxygen sensor

G Electronic pump relay

H System relay

jjj ’ﬁ”ls
B

(ground points)

%
2 (EE! ETTRE]
s Frequency valve operating
T =i Dotted line indicates
L frequency valve current
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LAMBDA SOND WIRING DIAGRAM
260 series/1978
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LAMBDA SOND COMPONENT PLACEMENT
260 series/1978
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LAMBDA SOND WIRING DIAGRAM
240 series/1979

Fuse No. 7:
Fuel pump (main pump)

Legend:
Electronic module
Ground points
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LAMBDA SOND COMPONENT PLACEMENT
240 series/1979
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LAMBDA SOND WIRING DIAGRAM
260 series/1979
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LAMBDA SOND COMPONENT PLACEMENT
260 series/1979
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LAMBDA SOND WIRING DIAGRAM
B21F/1980

? red 10

Fuse No. 7:
Fuel pump (main pump)

Legend:

Electronic module
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Fuse box
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up point
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Electronic pump relay
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frequency valve current
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LAMBDA SOND COMPONENT PLACEMENT
B21F/1980
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LAMBDA SOND WIRING DIAGRAM
B28F/1980
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Dotted line indicates
frequency valve current

Fuse No. 7:
Fuel pump (main pump)

Legend:

Thermal switch
Frequency valve
Electronic module
System relay
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Frequency valve Operating
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LAMBDA SOND COMPONENT PLACEMENT
B28F/1980
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LAMBDA SOND WIRING DIAGRAM
B21F/1981

Fuse No. 7:

Fuel pump (main pump)

Legend:

Electronic module
Ground points
Frequency valve

Fuse box

Test instrument pick-
up point

Oxygen sensor
Electronic pump relay
System relay

moow»
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Cold engine.
Circuit through thermal
switch is closed = system
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System operates on provides richer air/fuel
duty cycle, regulating mixture.
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LAMBDA SOND COMPONENT PLACEMENT
B21F/1981
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LAMBDA SOND WIRING DIAGRAM

B21F Turbo/1981
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80008

gray I8

Normal driving.

Fuse No. 7:

Fuel pump (main pump)

Legend:

A Frequency valve

B Electronic module

C Ground points

D Pressure switch

E Test instrument
pick-up point

F Fuse box

G Oxygen sensor

H System relay

J Electronic pump relay

Acceleration,

Increasing compressor discharge
pressure causes pressure

switch to ground terminal 7

of Electronic module. This

will cause Lambda system to
operate on special fixed cycle
and provide enrichment.
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LAMBDA SOND COMPONENT PLACEMENT
B21F Turbo/1981
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LAMBDA SOND WIRING DIAGRAM
B28F/1981
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Fuse No. 7:

Fuel pump (main pump)

Legend:

A Electronic module
B Frequency valve
C Thermal switch

D Oxygen sensor

E Electronic pump relay

F Fuse box

G System relay

H Test instrument
pick-up point

J Micro switch (for

enrichment at maximum

acceleration)
K Ground points

Maximum acceleration.

Circuit through micro switch
is closed = system operates on
fixed cycle and provides richer

air/fuel mixture.
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LAMBDA SOND COMPONENT PLACEMENT

B28F/1981
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LAMBDA SOND WIRING DIAGRAM

Legend:

A Connector, oxygen sensor
Electronic Control Unit
Oxygen sensor (Lambda-sond)
Connector, fuel tank pump
Capacitor, fuel tank pump
Fuel tank pump

Fuel pump relay

Frequency valve

HMMODO®

{8

red 10

THRBAB

B21F/1982

H Temperature switch

| Test instrument pick-up

J Control pressure regulator
K Ignition coil

L Distributor

M Thermal time switch

N Cold start injector

—

yellow-red 16

ellow-red 16

to

hite-red 18

fuse Ne. 11, =)
starter motor

brown 16

blue-red 18
blue 18

O Relay, oxygen sensor system

P Electronic Control Unit,
ignition system

S Starter motor

T Fuel pump (main pump)

blue-yellow 16
blus-yellow 18
white I8

Fuse No. 5:
Fuel feed pump
(tank pump)

Fuse No. 7:
Fuel pump
{main pump)

Fuse No. 13:
Instruments

Turn signals

Seat belt warning
Relay, fuel injection

these numbers indicate on
which terminal the wires
end in the connector below

48

il

ANAONNENAENEREO0
CIF2 [ 1 B4 ]

ry—9




Emission Controls, Design & Function

-Lambda Sond-

LAMBDA SOND COMPONENT PLACEMENT
B21F/1982
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LAMBDA SOND WIRING DIAGRAM
B21F Turbo/1982

Legend:
A Connector, oxygen sensor
Electronic Control Unit
B Fuel pump (main pump)
C Connector, fuel tank pump
D Capacitor, fuel tank pump | Cold start injector S
E Fuel tank pump J Frequency valve N Relay, oxygen sensor system : g'“:'b""tor I
F Starter motor K Pressure switch (overload O Electronic Control Unit, Qo Brossure reguiator
St 7 : " T Temperature switch
G Ignition switch protection) ignition system U Th | i itch
H Pressure switch (acceleration L Fuel pump relay P Test instrument pick-up vV o AL STI,.I G bd d
enrichment) M Ignition coil Q Impuise relay Xygen sensor (Lambda-sond)
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B
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these numbers indicate on
which terminal the wires
end in the connector below

broum 18

Elue-yellow 18

Fuse No. 5:
Fuel feed pump
(tank pump)

Fuse No. 7:
Fuel pump
{main pump)

Fuse No. 13:
Instruments
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Seat belt warning
Relay, fuel injection
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LAMBDA SOND COMPONENT PLACEMENT
B21F Turbo/1982
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LAMBDA SOND WIRING DIAGRAM

egend:
Connector, Electronic Control Unit
Oxygen sensor (Lambda-sond)
Capacitor, fuel tank pump
Fuel pump relay
Frequency valve
Fuel tank pump
Fuel pump

red 10

white-red 18

B28F/1982

H Throttle switch

I Temperature switch

J Test instrument pick-up

K Relay, oxygen sensor system
L Pressure differential switch
M Thermal time switch

N Cold start injector

blua-yellow 18

Blus-pellow 18

whice 18

whita 18

0O Control pressure regulator

P Starter motor

R Ignition system Electronic
Control Unit

T Impulse relay

U Ignition coil

V Distributor

Came——
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LAMBDA SOND COMPONENT PLACEMENT
B28F/1982
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Legend:

Fuel tank pump
Throttle switch

Fuse box
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Air conditioning switch
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LAMBDA SOND WIRING DIAGRAM

B23F/1983
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LAMBDA SOND COMPONENT PLACEMENT
B23F/1983
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LAMBDA SOND WIRING DIAGRAM
B23F, B21F Turbo/1984

Control unit

Pressure enrichment sv.
Microswitch

Charge air overpressure swit
Turbo

Ignition switch

Fuel pump relay

Lambda sond test point
Coolant temp switch
Frequency valve

Lambda sond system relay
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Fuse No. 7
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Fuse No. 13

Combined instrument
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LAMBDA SOND COMPONENT PLACEMENT
B23F, B21F Turbo/1984
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LAMBDA SOND WIRING DIAGRAM
B230F, 1985

15

Fuse No. 4

No other functions

A  Control unit K Injectors

B  Microswitch, AC L  Ambient temp sensor

C Ignition switch M Air mass meter

D Fuel pump N Idling valve

E  Main relay O Connector

F  Fuel pump relay P Tank pump

G Fusebox Q Test point, Lambdasond

H Breaker 104 Ignition system, control unit
| Lambdasond 222 Idle speed adjustment
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LAMBDA SOND COMPONENT PLACEMENT

B230F, 1985
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LAMBDA SOND WIRING DIAGRAM

B21F Turbo/1985

Engine running
Frequency valve disengaged

Engine running
Frequency valve engaged
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Ignition switch

Fuel pump relay
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Lambdasond sensor (blocking)
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ignition coil j |

100 Fuel pump
101 Control pressure regulator
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LAMBDA SOND COMPONENT PLACEMENT

B21F Turbo/1985
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-Diesel Emission Controls-

DIESEL EMISSION CONTROLS

General

Intake Crankcase
manifold ventilation
hose

Cylinder head
cover

Volvo 240-series diesel engines like the 240-
series gasoline engines employ emission control
devices to reduce exhaust gas emissions. These
systems include the following:

Positive Crankcase Ventilation
High Altitude Compensation

Positive Crankcase Ventilation

The PCV system prevents crankcase gases from
being released into the atmosphere. Instead, the
crankcase gases are admitted to the intake
manifold.

High Altitude Compensation
Pre-1984 diesels require the following adjust-
ments for operation above 4,000 feet:

Injection timing - Increase by 0.07mm for each
3,300 feet (1,000m) increase in altitude.

Injected fuel amount - Reduce by 2.3 mm?3/stroke
for each 3,300 feet (1,000m) increase in altitude.
This corresponds to a counterclockwise turning of
the adjustment screw by 35°.

1984 - models are equipped with a high altitude
compensation system. This system advances the
ignition timing at high altitudes. An aneroid unit
operates a micro switch which via a solenoid valve
controls the fuel feed pressure which in turn
controls the injection timer position.

Micro
Wi ;
switch Solenoid
Aneroid valve
unit
Pressure
control valve
Injection timer piston
135851
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-Specifications-

TUNE UP SPECIFICATIONS

_ e ——— s e e o e
1977 Model Year
Idle Speed:
B21F - 900 + 50 rpm all (except Canada w/automatic trans.)
- 850 + 50 rpm (Canada w/automatic trans.)

B27F - 900 rpm

Ignition Timing: (750 rpm, vacuum advance disconnected)

BB EE S irioel e | DN I0) 5oy saninbe 0TS Sumtmey T e e ao e B e A 12° BTDC
HBanada:moael) e s e b o S S s s e e S s s R b e T e 16° BTDC
B27F - 10°

CO Content: (at normal operating temperature)

B2IF = .S, FEABTAl ot it itee ittt ittt e et ee e e se o s aeenneneesessesnesnnsnsen 1.0% = 0.3%
2 T L e e e e e L S r Tt o a0 1.5% £ 0.3%
AT e e T e S T e S e e B T e e e e 2.0% +0.3%

1978 Model Year
Idle Speed:

B21F - 900 + 50 rpm
B27F - 900 + 50 rpm

Ignition Timing: (vacuum disconnected, A.l.R. disconnected, A/C off)

B21F - 12° BTDC at 750 * 50 rpm
B27F - 10° £ 22 BTDC at 750 + 50 rpm

CO Content:
B21F - Federal, manual transSmisSSion .. .......ovvirrirrnreenenennns 1.0% + 0.3% at 900 *+ 50 rpm
- Federal, automatic transmisSion ..........ocveeernenernenenn 1.0% + 0.3% at 800 + 50 rpm
- California, manual and automatic ..........cceevevnneennnnn 2.0% * 0.5% at 900 * 50 rpm
1.0%
B27FE =iEederalvandiCGalitorRia: sankamnrs s s st e et 1.0% % 0.3% at 900 + 50 rpm

Cars equipped with oxygen sensor system should be
checked with the system disconnected. When the system
is reconnected the CO should drop below 1.0%.
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1979 Model Year

Idle Speed:

B21A - 900 + 50 rpm
B21F - 900 + 50 rpm
B27F - 900 + 50 rpm

Ignition Timing:

B2 A (Eamada)s s s e s e T s e s e 12° + 2° BTDC at 750 + 50 rpm

B21F - USA/Federal and Canada vacuum disconnected, A/C off .. 10° + 2° BTDC at 750 + 50 rpm

B2 < USA/Galifornta, TAYC Off i i shnire s atie sarl s i 8° + 2° BTDC at 750 + 50 rpm

B27F - vacuumidisconnected, AXC off .. ....wiivunilmon s b 10° £ 2° BTDC at 750 £ 50 rpm

CO Content:

B21A - Canada Pulsair disconnected and plugged .........covviriieeennnnen... 2.5-4% (checking)

3.4% (setting)

B2AE = Can e o e oy o b o e et s v s S e e S s 2.0% * 0.5% at 900 + 50 rpm
1.0%

B21F - Federal, manual transmission ............oueeumuueeeeennnn.. 1.0% * 0.3% at 900 + 50 rpm

B21F - Federal, automatic transmission . ............ooueeeeeennnn.. 1.0% + 0.3% at 800 * 50 rpm

B21F - California, manual and automatic ...........covuvieeinnnnn.. 2.0% + 0.5% at 900 + 50 rpm
1.0%

B27E = Canada e N I e st o st vt s e et 1.0% *+ 0.3% at 900 £ 50 rpm

BZi/7F - Federal:and Califormiaiit s - v e see s @ mm smassimss, s sm s 1.0% * 0.3% at 900 + 50 rpm

Check with oxygen sensor system (Lambda Sond) disconnected.
When the system is reconnected the CO should drop below 1.0%.

1980 Model Year

Idle Speed:

B21A and B21F (Canada) - 900 £ 50 rpm
B21F (USA) - 950 £ 50 rpm
B28F (USA and Canada) - 950 + 50 rpm

Ignition Timing: (vacuum disconnected, A/C off)

B2 ANGanada) a2 s o BETIEL e i O ST 12° + 2° BTDC at 750 + 50 rpm

A S TR ) D e Sy o e o e e T M L L R 10° + 2° BTDC at 750 £ 50 rpm

B2k USAEederaliandiCalifornia)icacsissamssi. it sina i e s 89 + 2° BTDC at 750 + 50 rpm

B2 S S e T S R e R e e e e 10° + 2° BTDC at 750 = 50 rpm

CO Content

B21A (Canada) (Pulsair disconnected and plugged) .................. 3.5% * 0.5% at 900 *+ 50 rpm
1.0%

B2 Can e aa) T it e e e e e o R A e A s 2.0% + 0.5% at 900 £ 50 rpm
1.0%

B2 ] S s s e ez M o e L el 5 2.0% + 0.5% at 950 + 50 rpm
1.0%

B2BF - USA and Canada ..........ouinimmnnieerrieieneeeenanenns 1.0% + 0.3% at 950 + 50 rpm
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Check with oxygen sensor system (Lambda Sond) disconnected.
When the system is reconnected the CO should drop below 1.0%.
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-Specifications-

’ 1981 Model Year
Idle Speed:

On certain models (with Constant Idle Speed System = CIS System) idle speed cannot be adjusted.
Controls are sealed.

B21A (Canada) - 900 rpm + 50 rpm

B23E (Canada) - 900 rpm £ 50 rpm

B21F (Federal) - 900 rpm + 50 rpm

B21F (California) - 900 rpm * 50 rpm with CIS System

B21F-MPG - 750 rpm + 50 rpm with CIS System
B21F-Turbo - 900 rpm * 50 rpm with CIS System

O B28F (Federal and Canada) - 900 rpm + 50 rpm

B28F (California) - 900 rpm + 50 rpm with CIS System

Ignition Timing:

B A (A ada e S O T & e R, et el e e 12° + 2° BTDC at 750 rpm + 50 rpm
B2BEHCanada) s as it o s et s s e e 5° + 2° BTDC at 750 rpm * 50 rpm
B2AUEHEEAEral)) o cavimimm v sl s s nmiiaes s 8° £ 2° BTDC at 750 rpm * 50 rpm
B T T 1) e e e e B ettty e e e R R T A e e 8° + 2° BTDC at 900 rpm % 50 rpm
e oy et ecies et oo USSR 12° + 2° BTDC at 750 rpm = 50 rpm
BNESILTDON R A r p el e ke mdms o i el Mol .o S, 12° + 2° BTDC at 900 rpm % 50 rpm
e R L e e L A el s e e S e 10° + 2° BTDC at 750 rpm + 50 rpm
B2 BE i Cal  OnTIa ) S s o s s Sl S e A s R A R s 10° £ 2° BTDC at 900 rpm * 50 rpm
CO Content:
O On certain models CO content cannot be adjusted. Controls are sealed.

Setting To be set at
CO Limits (£ 50 rpm)

B21A, Canada (Pulsair and EGR

disconnected/andipligged) o cvis s imm b a s e e e e 3.5% 25-4.0% 900 rpm
O B23E, Canada (Pulsair and EGR
disconnected and plugged) . ...ttt e 1.0% 0.5-1.0% 900 rpm

Following should be checked with oxygen sensor system (Lambda Sond) disconnected.
When the system is reconnected, CO should drop below 1.0%.

BIMEAUS AN Fedendl  Califonnia) vasw s tsmmm vl s st 1.0% 0.7-1.3% 900 rpm
2357 S 1V S 1.0% 0.7-1.3% 750 rpm
L T 10 e (o e Ao D e e e i o 1.0% 0.7-1.3% 900 rpm

B28F (Canada and USA) ...ttt e e 1.0% 0.7-1.3% 900 rpm
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Emission Controls, Design & Function

-Specifications-

1982 Model Year .
Idle Speed:

On USA models (with Constant Idle Speed System =CIS System) idle speed cannot be adjusted. Controls
are sealed.

B21A (Canada) - 900 rpm + 50 rpm

B23E (Canada) - 900 rpm + 50 rpm

B21F - 750 rpm £ 20 rpm

B21F LH-Jetronic - 750 rpm * 20 rpm
B21F-Turbo - 900 rpm + 50 rpm

B28F (USA and Canada) - 900 rpm + 20 rpm

On B21F and B21F LH-Jetronic with idle speed 750 rpm, idle speed increases to 900 rpm when AC is
switched on.

Ignition Timing:

To be set at idle. 0

BONA (Canada)du idIBl e BBl o s smm s ew s s s s e e e ams e R Tt 22BIDC
e O e (oD} et o o e o S N SR SO A= O S S el B 20 BIDEG
B R i il e e e SR e R e e R e e R e s 128+ 29 RBIDC
B2 - det O e e e e B e e e e e R e e e e 12274 22:BTDE

B T O T T 10 o0 i L B S B A S B 12° £ 2° BTDC
B2.BE (W SAG ar Az AN AT G s tapereoeiiisisssess s s s o o1 o mom e st s e0ms teeeies s P i s i 10° £ 2° BTDC

CO Content: .

CO should be set within three minutes after thermostat opens.
On USA models CO content cannot be adjusted. Controls are sealed.

Setting

(6{0) Limits
B21A (Canada) (Pulsair and EGR disconnected and plugged) ................... 3.0% 2.5-4.0%
B23E (Canada) (Pulsair and EGR disconnected and plugged) ................... 1.0% 0.5-2.0%
Following should be checked with oxygen sensor system disconnected.
When system is reconnected, CO should drop below 1.0%.
Bt e et S L R 1.0% 0.7-1.3% S'
Bl S BRI Kol al (63 SRR - 2 S ot ey el e A DR I © e e L o e 0.6% 0.4-0.8%
S E HUHIE) -+ & B0 8 4 AP0 e S i AR ARl Rl Sl S ole B Nt lebocsob rroteru R e W iR s 1.0% 0.7-1.3%
SRS e i i e e 5 S e e U S AR e i B e S e 1.0% 0.7-1.3%
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Emission Controls, Design & Function

-Specifications-
|
. 1983 - 1985 Model Year
Idle Speed:
B21A - 900 rpm £ 50 rpm
B23E - 900 rpm £ 50 rpm
. B21F-Turbo - 900 rpm £ 50 rpm
B23F - 750 rpm + 20 rpm
Ignition Timing:
| Vacuum units disconnected, air conditioning off.
|Ir‘.
\. I B e O e o e s e e 7° BTDC at 750 rpm
e U oot S e B e R (e ) B A P b ot 12° BTDC at 900 rpm
B e o AR AT o e e e e e S s T e 10° BTDC at 750 rpm
B o e oo e i e e e s e e T s S 12° BTDC at 750 rpm
(. Start engine and do not run it over 1500 rpm (to avoid influence from Spark Control Unit).
CO Content:
Setting
CcO Limits
B A e it o e e e T e e e e e e e e 3.0% 25-4.0%
e S e N S N SOOI SO SO 1.0% 0.5-2.0%
BITIEETTUERII0] oiciers eorireoorinsesintatesokamss et ol et s s s e o St e e o e 1.0% 0.7-1.3%
’ B S 5 o et iacees oo e s s e o e e e 0.6% 0.4-0.8%

—
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