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Emission Contro/s, Design & Funet/on 

-General-

Emission Controi Systems 
General 

Volvo ernploys a variety 01 rnechamcal, electrical, 
and electromechanical systems designed to 
reduce the arnount of pallutants found in the 
exhaust emISSIOns. 

The systerns listed belowvary In appllcation across 
model years and engine Iypes. Use applications 
chans on the pages I llat lollow for information on 
specilic applications 

Evaporative Con troi Systern 

Crankcase EmiSSion Contral System 

Lambda-Sand™ System 

Catalytic Converter 

Allnude Compensatlng Controi Pressure 
Regulator 

Exhaust Gas ReClfculation 

Air InJectlon Reactor 

The increasmg stringency in emission contral 
requirements mandated by Federal and State 
governrnents have effected changes in emission 
controltechnology since the 1975 model year. The 
California Air Resources Board (CARS) has set 
unique exhaust emIssions standards for cars sold 
in California; thIs is why the emission contral 
equipment may varv wi th engine type with in a 
model year. 

This manual describes the construction and 
lunctlon of the emission controis that we re 
incorporated to meet the emission requiremen ts 
for 8ach model year and model Refer to other ser ­
vice literature, I,e. service manuals, lor the adJust­
ments and fault tracmg of emission contral 
eqUlpment 

Lombda-Sond lM is a trademark 01 Volvo Cars 01 North America 



Emission Contro/s, Design & Function 

-App/ications Chart-

u.s. 240/260 Sene~ 

Year Model(sj 

u.s. (49 swwl 

Californ,a 

2 

Engine Type 

Aj Includes B21F, B2 1F MPG 
Bj Includes B2BF, B2BF wCIS 
Cl Includes B21F. B21F·LH 

• 

• 
-' 

, o -,,- _o , o 

• 
• 
• 

l 



CANADA 240/ 260 Senes 

Year 

with automat ic tran5mis5ion 

Wllh manual transmission 

Emission Contro/s, Design & Function 

-Applications Chart -
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Emission Contro/s, Design & Funetion 

-Cata/ylie Converler-

CATALYTlC CONVERTER 

Steel wool 

4 

Uncleaned 
exhaust 
gases 

Cleaned 
exhaust 
gases 

Stainless cover 

Ceramic matenai 

General 

Cata lytic Converter 
This is a supplementary de vice In the exhaust 
system, designed to clean up the remalning 
unclean exhaust gases. 

This device is malnly a steel container with a 
ceramlc materia l insert , designed to let the 
exhaust gases pass through channels in the Inser! 
The channel walls are covered by a thin layer 01 
meta Is_ These metals act as cata lysts, permil1ing a 
chemical action to occur without actually taklng 
pan in il. 

Damage lO the catatytlc converter will increase 
exhaust gas emissions Additives to luel and 
lubricating oil will impalr the converter operation . 
Even short periods of operation with fuel 
containing lead additives will cause the catalytlc 
converter to partlyor completely lose ItS 
effectiveness_ 

At extreme ly high temperalUres In the converter 
(more than 14OQoC=25000F) the ceramic body 
melts_ At 10000C (1800oFj, the converter 
effectiveness wi l l be impalred because the actlve 
catalytic surface decreases 

Component Types 

Oxidation-Type ITwo-Way) Cata lytic Converter 
This is the standard type 01 catalytic converter. lt 
will oXldlze carbon monoxide (CO) and hydro­
carbons (HC) In the exhausI gases by subJectlng 
Ihem to combuslion by using extra alT. The end 
products are carbon dioxlde and water whlch are 
blown oul by the exhaust system This type 01 
catalyuc converter will convert only a small 
amount 01 the nitrogen oxides (NOx) 

Combustion 01 carbon monaxide and hydro­
carbons is normally achieved In an environment 
w ith a high conten! of oxygen and at a temperature 
of 650°C (12OQoF) or higher. This temperature 
cannot be reached in the exhaust system under all 
engine operating conditlons _ 

'l 
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Emission Contrats, Design & Funetion 

-Cata/Ylle Converter-

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

The most important substances used are platlnum 
and palladium. These metals are evenly spread 
over a ceramlC body wi th a cel l ular str ucture. The 
exhausl gases come into cantact with these 
surfaces as they pass through the converler, The 
catalytic ceramic body is not in any way used-up 
during operation 

Three-Wa y (Ox idation & Reduction) 
Ca talytic Converter 
The purpose of the th ree-way ca1alY1ic converter is 
to oxidlze carbon monoxide (CO). hydrocarbons 
{Hel and reduce axides of nitrogen (NOx) in the 
exhaust gases This IS achieved by converting 
carbon monoxide and hydrocarbons to carbon 
dloxlde and water, respectively. At the same time, 
oxides 01 nitrogen are converted to nitrogen and 
water. The operating range of the th ree-way 
catalYllc converter is limited lo a narrow band 
around Ihe ideal air luel ratio for the engine. 
Within this band, the conversion of carbon 
monoxlde. hydrocarbons and OXldes of nitrogen 
can take place mOSt efflclently. 

The three-way cata lytic converter accelerates the 
reactlon of carbon monoxide, hydrocarbons and 
oxides of nitrogen at temperalures as low as 
300°C = 575°F 

Platinum and rllodium are the mOSI important 
substances in this type of converter. 

5 



Emission Contra/s. Design & Function 

-Crankcase Emission Contra/s-

CRANKCASE EMISSION CONTROlS 

6 

Calibrated 
nipple 

~ ;; cc!. /J., 
Gene;ålized pcv (-
system 

Oit trap 

• 

crankcase 

Od trap 

''-' _ _ - Dram hose 

If R~R~ 

, 
~ lli "y ~/J 

m 
To Intake 
manifold 

~NIPPJe 

crankcase 

General 

The crankcase emission controls preven! crank · 
case gases from being released tOto the 
atmosphere. Instead, the crankcase gases are 
directed to the i ntake mani foid. Crankcase gases 
are removed from the crankcase by pOSitive crank ­
case venti lation (PCV). Engine vacuum draws the 
crankcase gases out. thus allowlng fresh air to be 
drawn In 

Components 

(Not all components appear on alt mode Is; designs 
may vary) 

Posi tive Crankcase Ventilation (PCV) Valve 
Regulates the flow through the PCV system. 
During periods of deceleration and Idle. manlfold 
vacuum is high. The high vacuum causes the PCV 
valve to restrlct the air flow During acceleration or 
constant speed operation manifold vacuum is low 
The lower vacuum allows the PCV valve to open 
tully. 

Flame Guard 
Prevents a possible backfire from entering the 
crankcase. Should the back fi re enler the crank ­
case, it cou ld Ignite the blow-by gases. Periodic 
cleanlng of the Ilame guard hel ps prevent 
crankcase over-pressure 

Nipp le 
Regulates the crankcase gas Ilow and ensures that 
crankcase vacuum does not become excesslve. 

Oil Trap 
Separates 011 from gases and Ihus reduces o il con · 
sumpl!on and emissions. An addltlonaJ bene l it IS 
more effective conIroi of the vacuum in the 
crankcase . 

'J 

.) 
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Gas flow al 
high load -Gas flow at 
low load 

Emission Con tro/s, Design & Function 

-Crankcase Emission Contro/s-

CRANKCASE EMISSION CONTROl, COMPONENT PLACEMENT 

) 

B21 F-Turbo 
Crankcase ventilation gases are routed to a point 
in front of the turbo cha rger. Vacuum is always 
present when the engine is running and no addl­
tional connection with the intake manifold is 
necessary. 

There is no flame guard at the oil trap. 

B21 F (Non-Turbo) 
1. Flame guard. 
2 , Hose, channel ing crankease fumes to the 

Intake manilaid. 
3. Nlpple with oTlflce . 
4. Hose, channeling: 

- fresh air from the al f cleaner 10 the crank­
case (idle) 

- or crankease fumes 10 the air cleaner 
(eruising speeds) 

5. Imake manifold 
6. Alf cleaner 

7 



Emission Con tro/s, Design & Function 

-Crankcase Emission Contro/s-

1 
~ 

t \ I 
~--

8 

B27F. B2BF 
1 Oil trap 
2. Flame guard 
3. Hose, channeling crankcase fumes 10 the 

mtake manifoid. 
4 . Dlstributor plpe. 
5. Nipple with onllce . 
6. Hose. channeling' 

7. 
8. 

fresh air from the air cleiJne r lo the crank­
ca se (idlel 

- crankcase futnes to Ihe ai r cleaner (eru ising 
speeds) 

Intake manifold 
Ai r cleaner. 

B2 1F-Turbo 
Od IS separaled Irom the crankcase gases by an oi l 
trap shown in the Il lustration It is connected to the 
intet system belore the turbocharger, and to the 
intake manifold 

Depending on engine road, crankcase gases are 
conductcd along different clrcuits, 

A cal lbrated nlpple In the inlake manifold 
regulates the gas flow and ensures thai era nkease 
vacLlum does nOl bccotne excessive, 

l . Cal ibraled n lpple 
2 Oil trap 
3. Drain hosp. 

8 23F, B230F 
1. PCV nipple 
2 Flame guard 
3 Od trap 

f ) 

t ) 

f 
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Emission Contra/s, Design & Function 

-Evaporative Contra/s-

EVAPORATIVE CONTROL SYSTEM 

Plug 

To charcoal tf 
filter 

Type 1 Located on fuel tank 

Intake 
manifold 
~ 

Type 3 

To charcoal 
filter 

'" To charcoal 
filter 

/ 

General 

System prevents 9a501lne fumes (i.R va pors) from 
belng released Inlo the atmosphere. Fumes from 
the tuel tank are channeled to the evaporatlve 
contral canister Carbon in the canister stores the 
ga5011ne fumes until the engine IS started. With 
the engine running the gasoline fumes are drawn 
Into the fuel Induction system 

Com ponen ts 
(Nol all components appear on all modeis; designs 
may varv) 

Evaporative Controi Can ister (Carbo n Filte r) 
Canister contains aCllve carbon which absorbs 
gasoline fumes The use of aleohol or aleohoI­
gasoline fuels will reduce the effectiveness of the 
charcoal in the canister. 

Ba lance Valve (Equa li zati o n Valve) 
Controis the connection between fuel tank and 
evaporatlve controi canister. Balance valve 
incorporates both over-pressure and under­
pressure valves. This valve was discontinued in 
1980 and was replaced with tank relief val ves 
Incorporated Inta the fuel filler cap_ 

9 



Emission Contra/s, Design & Function 

-Evaporative Contro/s-

10 

D 
l 

To charcoal 
filter 

Canister ven t 

I 
Tank 

Purge controi valve 

.~/ /cani>le, 

Roll -over Valve 
Valve closes when vel1icle IS Incllned to one side 
more than 452. This prevents fuelleakage via the 
evaporative system hose in the event of a collision 

Air Va lve /Purge Va lve. Vent Valve) 
Controls the connection between evaporative 
controi canister and intake manifoid. Valve closes 
when engine is not running, thus preventing the 
escape of gasoline fumes from the canister. A 
purge controi vacuum signal is taken ahead of the 
throttle plate in the closed position . At engine id le 
a small purge flow occurs through the constant 
purge hole in the canisler valve. When the th rottle 
is opened, the vacuum to the purge control allows 
full canister purge at a controlled rate. 

Tank Relief Va lves 
Located in the fuel filler cap Two safety valves 

f) 

• 

• 
prevent damage to the fuet system in the event of • 
damage or blockage to the vent system. One valve 
opens during periods of over -pressure, the other 
durrng periods of under-pressure. 
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Emission Contra/s, Design & Function 

~Evaporative ControJs-

EVAPORATlVE CONTROl SYSTEM, COMPONENT PLACEMENT 

Vehicles with rmpulse re/av 

From 
I fuel tank 

, 

B27F (1976-1977) 

B27F 1197B) 

To vacuum 
amplifler for 
EGA system 

1:)1;6/3 

11 



Emission Contro/s, Design & Function 

-Evaporative Contro/s-

Vehicles with impulse relay 

lr::1 
"'0 O­
~l" DIST 

12 

From 
fuel tank 

I 

B27F (19791 

• 
.) 

.' 
828F 11980· 1982) 

/.JI Eady Iype 

rt:~~n 
G:'~ ~ 

.... =~ From [ 

luellank ~ 

• 
• 

Late type 

136 6J~ 

• 



•• 

• 

Turbo 

L-___ ...:A:.I B : _ _ ___ --' 
.... ' 

From 
fue l tank 

Emission Contra/s, Design & Function 

-Evaporative Contra/s -

B21 F (1976-19801 

821 F-Turbo (1982-) 

13 



Emission Contro/s, Design & Function 

·Evaporative Contra/s· 

B21F 

~ A B 

821F 11981-1982) 

B 
A 

~~ 

'" From fuel tank 

14 

Canisler vent 

IF' ~ o 

B23F (19B3-} 
B230F {19B5-} 

Roll -over valve 

Valve closes when 
vehicle leans more 

Ihan 45° 

, 

) 
Tank/ V 

'~ 
~ ~ 

• 
• 

• 
• 
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Branch pipe 

Non-return valve 
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Emission Contra/s, Design & Functi on 

-Air Pump-

A IR PUMP SYSTEM 

------

General 

Admlts fresh air 10 the hal exhausl gases in Ihe 
exhaust manifold The fresh ai r aids in oxidizing 
hydrocarbon Air is drawn in through the air filter. 
The compressed air is fed out of the pumpthrough 

\ the diverter valve 

.28 001 

Com ponents 
(Designs may varv) 

A ir Pump 
Compresses fresh air 10 be forced into the exhaust 
manifoid. 

15 



Emission Contro/s, Design & Function 

-Air Pump-

16 

Diverter Va lve f) 
This valve has two funCl!ons. It regulates the air 
pump pressure. It also shuls 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 backftre. 

Backfire Va lve 
The backfire valve admits aIr into th e exhaust 
manifold but prevents return of exhaust gas lo 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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belt 
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Emission Contro/s, Design & Function 

-Air Pump-

AIR PUMP SYSTEM COMPQNENT PLACEMENT 

4 

2 

~ 
~ 

-- ~ ~ , 

!I ll. , (\ 

n 
~ 

B21F (1976-1977) 
1 Air pump 
2. D_vener valve 
3. Backfire valve 
4. Air man.ford 

827F ( 1976 ~ 1977) 
1. Air pump 
2. Dlverter valve 
3. Backfire valve 
4. Air man_fold 

17 



Emission Contro!s, Design & Func rion 

-A ltitude Compensator -

ALTITUDE-COMPENSATING CONTROL PRESSURE REGULATOR 

General 

Regulator automatically adluStS th e fuelinJection pressure for differen t altitudes. The regulator decreases the 
injectlon pressure at higher altitudes to automatlcally adjust lor the lower air densuy This maintams the 
correct alf / lue l mixture and ensures the lowest posslble emissions. 

Component 

f) 

Contro i Pressure Reg ulator Inco rp orating • 
Altitude-Compensating Oevice 
The amount of fuel wh ich tl'e 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, 

To intake 
manlfold 

Atmospheric pressure 

To In take 

Compensator 
chamber 

129070; 

Spring 

Diaphragm 

~""!_ Position at 

L-=====~-..!:~~~=~ sea levet 
UJ'" 

1a 

for a given volume 01 air The fuel supply must also • 
be decreased in the same proportion. The controi 
pressure regulator is affected by atmosphenc 
pressure. At high altIIudes the pressure acting on 
the diaphragm in the regulator is less than at low 
alti tudes, and the diaphragm consequenlly lakes 
up a sl ightly lower poSition This increases the 
spring force and the regulator closes slightly 
wh ich results in an increase in controi pressure, 
ie. a correct lue l / alf mixture. 

NQTE • 
The controi pressure regulator is also controlled 
by temperature . This allows for a richerfuel / alr 
mixture when the engine has not reached the 
normaloperating temperature. 

• 

c 



• ThrOllle cable 

, • 

Pulley 

Emission Contro/s, Design & Function 

-Altitude Compensator-

ALTlTUDE COMPENSATlNG REGULATOR, COMPONENT PLACEMENT 

Cold start InJector 

RIGHT BANK 

LEFT BANK 

821F (1976-1977) 

\ -
Controi pressure regulator 

B27F (1976-1977) 

Controi 
pressure 

ula tor 

__ t-!--- Auxiliary 
" air valve 

fl,"ll'~;;,-' 

-----."pl return line 
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Emission Contro/s, Design & Function 

-EGR System-

EXHAUST GAS RECIRCULATION 

20 

EG R val ve. -1'-;=""======='""==;~ 

valve 

Vacuum 
ampllfler 

, a 
I}.-::'-" , __ A 

• 

General 

The Exhaust Gas ReclrCLllatlon (EG R) system is 
used to reduce oxides of nitrogen (NOx) emitted 
from the engine exhaLlst. Formation of NOx lakes 
place at very h igh temperalLlres; consequently, 11 
occurs during the peak temperature period of the 
combust ion process , To reduce and contral NOx 
formation, oniyaslight reduction In peak 
lemperatu re IS required, This reduction can be 
accomplished by introducing sma ll amounts of an 
Inert gas Into the combustion process. If too much 
inert gas is allowed in (i,e. stuck EGR valve) the 
engine will idle raughly or not at all. The end 
products of combustion provIde a continuous 
supply of relative ly Inert gases, therelore, it 
becomes a matter 01 reclrculatlng those gases in 
the correct proportion. 

To lap this contlnuouS supply of inert gases. a 
connect ion is made between the exhaust and inlet 
manilaids 

There are two basic typesof EGR sys tems, the ON­
OFF type and the proportional EGR system . 

Components 
(Not all components appear on all modeis, designs 
may vary) 

EGR Valve 
A vacLlum activated shut-off and metering valve 
Controls the flow of exhaust gases from the 
exhaust manifold to the Inlet mani fold Eng ine 
vacuum at the EGR valve causes thevalve toopen 

Thermostat 
Allows vacuum to the EGR valve only when the 
engine is warm. This W8x -type thermos tat blocks 
system vacuum untll the engine coolant 
temperature reach es GO°C '" , 40°F 

f) 
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Emission Contra/s, Design & Function 

-EGR System-

Solenoid Valve 
Contrals the vacuum to the EGR valve. Solenoid is 
actuated by a mlcrO$wltch . 

Vacuum Amplifier 
Ampllfles low Inlake vacuum. The vacuum 
amplifler receives vacuum from both the strong 
Intake manlfold source, and from the weak intake 
vacuum which IS to be amplified. 

Microswitch 
Used to activate the solenoid valve which controls 
the EGA valve. By precisely sensing the throttle­
plate an9le. the SWitch is able to shut-off vacuum 
to the EGR valve at tdle and full - throttle . 

EGR Reminder light 
Aremlnder that the EGR system needs inspection 
Light Cames on automatically at 15.000-mlle 
~25.000- km) Intervals regardless of the condition 
of the EGR system, 

21 



Emission Contro/s, Design & Function 

-EGR System-

EGR SYSTEM, COMPONENT CONNECTIONS AND PLACEMENT 

[ "" , 
l .. , --::--. 

~=== 

Vacuum ampllfier 

Venturi plpe 

dU 
22 

B21 F (1976, except Ca lifornia modeis) 

Nlpple and hose 
marked "R" 
(Reservoir) 

B21 F (California 1976-1978) 

• 
• 

• 

• 
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Emission Contro/s, Design & FUlletion 

... 
' . o 

827F 1'976) 
1 Vacuum amplifler 
2. Thermostat 
3. EGR valve 

NIDple and hose 
marked "R" 
(Reservoir) 

," \ / Nlpple and hose 
." marked "0" 

. /?r (Output) 
7 l:'! 

~
... ..............., Ntpple marked 
:.~~ "V" (Ventun) 
~ ~_),'9 

~--=-=- _ ~------ NI~~~k:~~·~~se 

Nlpple (ordicel 

~-

(Spark advance 
connection) 

B27F (California 1976-1978) 

Vacuum amplifier 

uvenl"" p'pe 

-EGR System-

23 



Emission Conrrofs, Design & Function 

-"Pulsa,r"-

PULSAIR SYSTEM 

Piplng 

24 

" , 

Check valves 

127 165 

General 

The "Pu lsalr" system replaced the ai r injection 
reactor (AI.R ) on certaln au tomobiles made for 
the Canadian market When an engine is run n lng 
there are pressure pulses In the exhaust manifoid. 
These pressure pulses are followed by vacuum 
pulses. The "Pulsair" sys tem allows air from the 
ai r cleaner to enter the exhaust manifold dunng 
these vacuum pulses 

Com ponents 

Check Va lves 
The check valves prevent exhaust gases from 
enterlng the air cleaner during the pressure 
pulses. 

Piping 
The plpmg distribules the air from the air cleaner 
10 each exhaust outlet on the exhaust manifoid. 

f 

• 
• 

• 
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Emission Contra/s, Design & FUnClion 

-Lambda Sond-

LAMBDA SOND SYSTEM 

General 

Pressure Contral um! 
differential $wHch \ Frequency 

\ 

valve 
Lambda-sond "'''''_~'''''I.lT~e''Sl point 

{e ~ .~ ~A (2 

. :J' ~ :s:,./ M,cco-
'.'''- switch 

l ". ,. '-.. I 
..J, ? Thermal Fuel Inlet 

.. ~ Thermal 

Fuel return 
to lank 

~\' \ sw,tch 

CatalYllC vacuum valve To solenoid, 

converter ignition advance 

Lambda .: _",C"IU"'<!,-' .,",,--,f,u,e~I!,,'"I'~O'--_ 
optimum air luel ratlo 

Sond = Swedish for "sensor" 

This 1$ a self-adJusung engine contral system 
designed to reduce emissions and improve fuel 
economy An exhaust gas sensor, (oxygen sensor, 
also called Lambda sensor, or Lambda Sond) 
monitors the oxygen conten! of the exhaust gases 
leaving the engine. The exhausI gasanalysis is led 
into a closed Jaop feedback system. This conlln­
uously adJusls the alf-fuel ralio lo provIde 
optimum conditlons for combusti on and eff,clent 
elimination of all three of the major pollutants 
(hydrocarbons, carbon monoxlde and oxides of 
nitrogen) by a 3-way catalyllc converter 

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

Advantages: 
Allows nearly 1 OOo~ combustion by the 
catalytic converter 
Relatively clean exhaust gases_ 

Components 
(NOl all components appear on all modeis: 

designs may vary) 

Unhemed Heated 
Lambda Lambda 

l Ambient I 
Term lnal_[ 1 
',esl1 '" fJyn 
,nlake~~.J 
ConlaCt~ •• 

spring I· 
Prolection- L 

sleeve ..J.(i 

Conlact /r~~1 1 
sleeve i 

.' 
/:0., 

Housing _ ~ 

I 

pm~~~:'7-n ~!~ 
Exhausl gas 

Intake 
Ceramic Insert 

coated with 
platlnum 

CeramlC 
sensor 

Exhaust gases 

lambda Sond (Oxygen Sensor) 
Measurements are taken by a ceramic sensor in 
the Lambda Sond II produces a small vol tage (90-
100 mV) In proportion 10 the difference between 
the oxygen conten! of the exhaust gas and the 
oxygen conten! of the amblent alL 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 01 !3500C-660"F) due to lower 
exhausl gas temperatures, ThiS means some 
Lambda Sonds are heated by an electric element. 
Heated Lambdas are lound on the followlng 
englnes late 1984 823F, and all B230F 
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Fuel Injection 

Controi Unit 
Monitors variOuS sensors and contrals 

Engagemenl/ dlsengagement of main relay 
(current supply to controi uni!, in jectors, etc.) 
Fuel supply by varying inlector open time. 
Idle speed by varying air contral valve apening. 

Controi uni! incorporates a mlcro computer . 

The ou tput from the oxygen sensor IS fed into the 
con troi un i!. 

This device supp)les a contral current to the 
frequency val ve. The controi current has a set 
frequency and opera tes by varying Ihe duty cyele. 

When the oxygen sensor IS eold, or defective. a 
"flxed control"' program is engaged after 
appraximately 5-10 seconds 

A Input signals from sensors 

B Converter 
Converts each Signal inlo digital form which 
can be Interpret ed by computer 

C Input and output section 
Controls information flow In camputer. 

D Micro-processor: 
- compares air Input and engine speed Input 

lO information stored in memory 
- calculates amount of fuel to be injected 

adapts these val ues with regard to impulses 
from other sensors 

E Memory 
Contalns precise Information on appropriate 
fuel quantitles and ignition timing fordifferen! 
arr masses and engine speeds 

F Converter 
Con verts signals from mlcro-computer to 
vohages for controi of system relay, mjectors 
and air controi valve 

• 

• 

'I 

• 
• 
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-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 
01 the el fuel injection system. 

The Irequency valve opera tes on a set 
frequency and by varYlng the ratla of closed 10 
open times in the circuit. 

Reminder lig ht. Lam bda Sensor 
(Non.heated only) 
Indicator light on the instrument panel which 
is activated at 30,OOO-mile (50,ODO-km) 
intervals. When light is activated, Lambda 
sensor should be replaced . 
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LAMBDA SOND W IRING DIAGRAM 
240 seri es 1977 
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LAMBDA SOND COMPQNENT PLACEMENT 
240 series 1977 
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LAMBDA SOND WIRING DIAGRAM 
240 series / ' 978 

~" 

, 

H JO 

86 

s 

- " 
~" 

IS 

S 16 .- ._u 
B 

fground POIrItS) 

o o 

", " 

,.-

C 

E 11 .. 'u 

A 

Fuse No. 7 
Fuel pumps 
O~ygen sensor system 

Legend: 
A Electronlc modute 
8 Ground pomts 
C Frequency valve 
D Fuse bo~ 
E TesllnSlrument pICk-up point 
F Oxygen sensor 
G EleclroolC pump relay 
H System relay 

Frequency valve operating 
Dolted line Indlcates 
frequency vslve Cllllent 

• 
ej ( 

e 

• ( 



• 

• 

• 
• 

Emission Contro/s, Design & Function 

lAM BOA SOND COMPONENT PLACEMENT 
240 series 1978 
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LAMBDA SOND WIRING DIAGRAM 
260 series / 1978 
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LAMBDA SOND WIRING DIAGRAM 
240 series 1979 
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LAMBDA SOND WIRING DIAGRAM 
260 series 1979 
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LAMBDA SOND WIRING DIAGRAM 
821F/ 1980 
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Legend: 
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LAMBDA SOND WIRING DIAGRAM 
828F/ 1980 
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Fuse No. 7: 
FueI pump (main pump) 

legend: 
A Therm/ll switch 
B Frequency v/llve 
C Electronie module 
D System relay 
E Electronie pump rel/ly 
F Fu" bo~ 
G Oxygen sensor 
H Test instrument 

pick·up point 

Frequency valve Operating 
Dolted line indicates 
frequency valve current 
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LAMBDA SOND WIRING DIAGRAM 
B21F/ 1981 
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LAMBDA SOND WIRING DIAGRAM 
B21F Turbo/ 1981 
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LAMBDA SOND WIRING DIAGRAM 
S28F/ 1981 
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LAMBDA SOND WIRING DIAGRAM 
B21F/ 19B2 
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Legend: 
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LAMBDA SOND WIRING DIAGRAM 
B21 F Turbo! ' 982 
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LAMBDA SOND WIRING DIAGRAM 
828F/ 1982 
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821 F Turbo/ 1983 
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F Starter motor 
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LAMBDA SOND WIRING DIAGRAM 
B23F/ 1983 
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823F, 821 F Turbo/ 1984 
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LAMBDA SOND WIRING DIAGRAM 
8230F, 1985 
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LAMBDA SOND WIRING DIAGRAM 
B21 F Turbo/ 1985 
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DIESEL EMISSION CONTROlS 
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Intake 
manifold 

Micro 

Crankcase 
ventilation 

Cyll inder head 
cover 

valve 

Pressure 
."m',ol valve 

feed 
pump 

r-Inj,,,,iion timer piston 
'-----' 

General 

Volvo 24Q-series diesel engines like the 240-
series gasoline engines employ emission controi 
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 
manifoid. 

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

Injection tim ing - Increase by 0.07mm for each 
3,300 feet (1 ,Ooom) increase in altitude. 

Injected fuel amount - Reduce by 2.3 mm3 / 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 posit ion. 
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TUNE UP SPECIFICATlONS 

1977 Model Year 

Idle Speed: 

B21 F - 900 ± 50 rpm all (except Canada w / automatic trans.) 
• 850 ± 50 rpm (Canada w / automatic trans.) 

827F - 900 rpm 

Ignition Timing : (750 rpm, vacuum adva nce disconnec led) 

-Speeifieat/ons-

B21 F 

B27F 

- U.S. model ...... . ... .. .. .. . . .. .... ..... . ..............•........ . .. . . . .• . .. .. 12° BTOC 
15° BTOC - Canada model . . .... . 

_ 10° 

co Con tent: (at normaloperating temperature) 

B21 F • U.S. Federal .............................. . ..........•......•............. 
- Ca lifornia .. 
- Canada ...... . 

Idle Speed: 

B21F - 900 ± 50 rpm 
B27F - 900 ± 50 rpm 

, 978 M odel Year 

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

B21 F • 12° BTDC at 750 ± 50 rpm 
B27F • 10 0 ± 22 BTOC at 750 ± 50 rpm 

1.0% ± 0.3% 
1.5% ± 0.3% 
2.0% ± 0.3% 

e CD Content: 

• 

• 

B21 F - Federal , manual transmission .......... • ...... . ............ 
- Federal, automatic transmission .....................•..... 
- California, manual and automatic ..... . • .. . • . • • . •. . . .. • .... 

B27F • Federa l and California 

1.0% ± 0.3% at 900 ± 50 rpm 
1.0% ± 0.3% at 800 ± 50 rpm 
2.0% ± 0.5% at 900 ± 50 rpm 

10% 
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 CD shou ld drop below 1.0%. 
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Emission Contro/s, Design & Function 

-$pecifications-

197 9 Model Yeat 

Idle Speed: 

B21A - 900 ± 60 rpm 
B21F - 900 ± 60 rpm 
827F - 900 ± 50 rpm 

Ignition Timing: 

B21A - (Canada) ...................... . ........................ 12° ± 2° BTDC at 750 ± 50 rpm 
B21 F - USA/ Federal and Canada vacuum disconnected, A/C off .. 10° ± 2° BTDC at 750 ± 50 rpm 
B21 F - USA/ California, A/C off ........ . .......................... 8° ± 2° BTDC at 750 ± 50 rpm 
B27F - vacuum disconnected, AIC off . .................... 10° ± 2° BTDC at 750 ± 50 rpm 

CO Content: 

B21A - Canada Pulsair disconnected and plugged .....•.•..... • ............... 2.5-4% (checking) 
3.4% (setting) 

B2 l F - Canada ..................................... . ............ 2.0% ± 0.5% at 900 ± 50 rpm 

B21F 
B21F 
B21F 

- Federal, manual transmission ...................•.......... 
- Federal. automatic transmission .............. ............ . 
- California, manual and automatic ..... . •.. . .. .. . • •. . ....... 

1.0% 
1.0% ± 0.3% at 900 ± 50 rpm 
1.0% ± 0.3% at 800 ± 50 rpm 
2.0% ± 0.5% at 900 ± 50 rpm 

1.0% 
827F - Canada ...................... . ........................... 1.0% ± 0.3% at 900 ± 50 rpm 
827F - Federal and California ................. . . . . . . . . . . . . . . . . . . .. 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: 

821A and 82 1F (Canada) - 900 ± 50 rpm 
B21 F (USA) - 950 ± 50 (pm 
B28F (USA and Canada) - 950 ± 50 rpm 

Ignition Timing: (vacuum disconnected, AI C off) 

B21A (Canada) .. ..... .... .... .... ........ . ... ..... . .... 12° ± 2° BTOC at 750 ± 50 rpm 
B21 F (Canada) ......................... . ... . ... ,.......... ..... 10° ± 2° BTOC at 750 ± 50 rpm 
B21 F. USA (Federal and California) ............ . .......... .. . ...... 8° ± 2° BTOC at 750 ± 50 rpm 
B21F, all .... .... .... .... .... ..... ... . ....•............. 10° ± 2° BlOC at 750 ± 50 rpm 

CO Content 
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B21A (Canada) (Pu lsair disconnected and plugged) ............ . 

B2 1 F (Canada) .................... . 

B21F lUSA) .................. .. 

S2aF - USA and Canada 

3.5% ± 0.5% at 900 ± 50 rpm 
1.0% 

2.0% ± 0.5% at 900 ± 50 rpm 
1.0% 

2.0% ± 0.5% at 950 ± 50 rpm 
1.0% 

1.0% ± 0.3% at 950 ± 50 rpm 

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



• 

• 
• 
• 

• 

Emission Contro/s, Design & Function 

-Specifications-

1981 Model Year 

Id le Speed: 

On certain models (with Constant Idle Speed System = e lS System) idle speed cannot be adjusted. 
Contrals are sea led. 

B21A (Canada) - 900 rpm ± 50 rpm 
B23E (Canada) - 900 rpm ± 50 rpm 
821 F (Federal) - 900 rpm ± 50 rpm 
821 F (California) - 900 rpm ± 50 rpm with elS System 
821 F-MPG - 750 rpm ± 50 rpm with els System 
B21 F-Turbo - 900 rpm ± 50 rpm with els System 
S28F (Federal and Canada) - 900 rpm ± 50 rpm 
S28F (California) - 900 rpm ± 50 rpm with els System 

Ignition Timing : 

B21A (Canada) ..........•• ••. .... . •.• . ... . ... .... ...•.•.... 12° ± 2° BTOC at 750 rpm ± 50 rpm 
B23E (Canada) .................... . . .. . ..... .. . . .... . . ...... So ± 2° BTDC at 750 rpm ± 50 rpm 
B21 F (Federal) .................. ..... ...................... 8° ± 2° 8TDC at 750 rpm ± 50 rpm 
821F (California) ................... ............ ..... . ....... 8° ± 2° BTDC at 900 rpm ± 50 rpm 
821F-MPG ...................... ........ .......... . . . ..... 12° ± 2° 8TDC at 750 rpm ± 50 rpm 
821F-Turbo ............................ ...... .............. 12° ± 2° BTDC at 900 rpm ± 50 rpm 
828F (Federal and Canada) ......•........•.• . ... . .......... 10° ± 2° 8TDC at 750 rpm ± 50 rpm 
828F (California) .............. . •••..•...••.•......•.•...... 100 ± 2° BTDC at 900 rpm ± 50 rpm 

CO Content: 

On certain models CO content cannot be adjusted. Controls are sea led. 

Setting To be set at 
CO limits (± 50 rpm) 

B21A. Canada (Pulsair and EGR 
disconnected and plugged) ........ . ..... • •. • . ..... •. . ... • . .•.. ... 3.5% 2.5-4.0% 900 rpm 

B23E, Canada (Pulsa ir and EGR 
disconnected and plugg ed) ....... . 1.0% 0.5- 1.0% 900 rpm 

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

B21 F, USA (Federa l/ California) ... ... .............. . ...... .. 
821 F-MPG .......................... • •. •• _ . . ..... • ......•...... 
B21 F-Turbo ......................... ....•.. ..•...• . . . ..••.. . .... 
B28F (Canada and USA) ...... . .•........ • .... . ..... . ...... . 

1.0% 0.7- 1.3% 
1.0% 0.7· 1.3% 
1.0% 0.7-1.3% 
1.0% 0.7-1.3% 

900 rpm 
750 rpm 
900 rpm 
900 rpm 
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-Specifications-

1982 M odel Year 

Idle Speed: 

On USA models (with Constant Id le Speed System = CIS System) idle speed cannot be adjusted. Contrals 
are sealed. 

821A (Canada) - 900 rpm ± 50 rpm 
823E (Canada) - 900 rpm ± 50 rpm 
82 1 F - 750 rpm ± 20 rpm 
821 F LH-Jetronic - 750 rpm ± 20 rpm 
821 F-Turbo - 900 rpm ± 50 rpm 
828F (USA and Canada) - 900 rpm ± 20 rpm 

On B21 F and B21 F LH-Jetronic with idle speed 750 rpm, idle speed increases to 900 rpm when AC is 
switched on. 

Ignition Timing: 

To be set at id le. 

B21A (Canada) ...........•..........•............... . ........•........•......... 7° ± 2° BTOC 
B23E (Canada) ..........•........••.•.... . .•...............•........ . ........... 5° ± 2° BTOC 
B21F ............................••.. . . . ....••.. . •.•. • • •. ...• •• • . ..• •••• . • ..... 12° ± 2° BTOC 
B21 F LH-Jetronic ........................ . . . ........•... ...•........ • .......... 12° ± 2° BTOC 
B21 F-Turbo ................. . .....•.•......•......•.•...... • ........ • .......... 12° ± 2° BTOC 
B2aF (USA and Canada) ..... . ... .. •.•. .. •.. . • ... .• .. •. .......• . . . •.• . . . . ....... 10° ± 2° BTOC 

CO Content: 
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CO should be set within three minutes aher thermostat opens. 
On USA mode Is CO content cannot be adjusted. Controls are sealed. 

Setting 
CO Limits 

B21A (Canada) (Pulsair and EGR disconnected and plugged) ................... 3.0% 2.5 -4.0% 
B23E (Canada) (Pulsair and EGR disconnected and plugged) ................... 1.()01o 0 .5-2.0% 

Following shou ld be checked with oxygen sensor system disconnected. 
When system is reconnected. CO should drap below 1.0%. 

821ICI)..... ..... ...... .. . 
B21 F LH-Jetronic ... • ........ • ......•. • ......•........•......•.... 
B21F-Turbo ...... .... . . . . . ..•. . . . .•...... • . • ...................... •. ... 
828F .........................• . ...... . ... .. . . ...... .. .. . . . ... .. . . .... . .... 

1.0% 0.7·1.3% 
0.6% 0.4-0.8% 
1.0% 0.7-1.3% 
1.0% 0.7-1.3% 



• 

• 
• 

• 

Emission Contro/s, Design & Function 

-Speeif/caljons-

Idle Speed: 

82 1A - 900 rpm ± 50 rpm 
B23E - 900 rpm ± 50 rpm 
821 F-Turbo - 900 rpm ± 50 rpm 
B23F . 750 rpm ± 20 rpm 

Ignitien Timing: 

1983 - 1985 M odel Year 

Vacuurn units disconnected, air conditioning off. 

821 A . .......... ............. . .. . .... . . . . . ....... . . . . . .•......•........... 70 BTDC at 750 rpm 
B21 F· Tu rbo ........ • ........•.... . .. . .... . ... .•... ...•.•...... • .......... 120 BTDC at 900 rpm 
823E ............................ . ... . ............ ..... .................. 100 BTDC at 750 rpm 
B23F .................... .. ... . ....................................... 120 BTDC at 750 rpm 

Start engine and do not run il over 1500 rpm (to avoid influence from Spark Controi Unit). 

ca Content: 

B21A ...........•...... .. •. ....• .. ..... . . . ...... . ... •.... .. •. • .. . ... . • •.... 
B23E ...........•......•........•.•.. . ..• . . •. . . • •. . ........ •. .......•..... . 
B21F-Turbo .....•.•......•... . . . •.•.... . . . . • .....•. . •..... . . . •...... • . 
~~ .. . . . ... . . . . . . ..... . .. .... . .. .. . . . . 

Setting 
ca Limits 

3.0% 2.5-4.0% 
1.0% 05·2.0% 
1.0% 0.7- 1.3% 
0.6% 0.4·0.8% 
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NO TES 
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NOTES 



NO TES 
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