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Read th-IS chapter very carefully It has to do with your safety. This describes how safety information is presented
"'m the |nstmct|on book and on the product. It also gives you an introduction to the basic safety rules for using and

‘mstruc‘gpn book through very carefully before you start the engine or do any malntenance ar
5 s’erwcework if there is still somethmg which is unclear or if you feel unsure about it, please con-

Safety texts in the instruction book have the following order of priority:

A WARNING! Warns for the risk of personal injury, major damage to product or property, or
serious malfunctions if the instruction is ignored.

A IMPORTANT! Is used to call attention to things which could cause damage or malfunctions
to product or property.

NOTE! Is used to call attention to important information, to facilitate work
processes or operation.

This symbol is used on our products in some cases and refers to important information in
the instruction book. Make sure that warning and information symbols on the engine are clearly
- -visible and legible. Replace symbols which have been damaged or painted over.




. Safety information

A Cooling system

Avoid opening the coolant filling cap when the engine
is hot. Steam or hot coolant can spray out at the
same time as the pressure built up is lost.

If the filler cap, coolant hose ete,, still has ta be
apened ar removed when the englne is hot, undo the -
filler cap slowly and carefully, to let the pressure out
befare removing the filler cap completely and starting
work. Note that the coolant can still be hot and cause
scalding.

A\ Fuel system

Always protect your hands when searching for leaks.
Fiuids which leak under pressure can force their way
into body tissue and cause severe injury. Thereisa |
risk of blood poisoning (septicemia).

Always cover the alternator if it is located beneath the
fuel fiters. Fuel spillage can damage the altiemator.

/\ Electrical system
Cut the current

Before any work is done on the electrical system, the
engine must be sfopped and the current cut by switch-
ing off the main switch(es). External current supply for
engine heaters, battery chargers or other auxiliary
equipment connected {o the engine must be discon-
nected.

Batteries

Batteries contain a highly corrosive electrolyte. Pro-
tect your eyes, skin and clothes during charging and
other handling of batteries. Always use protective gog-
gles and gloves.

If acid comes into contact with your skin, wash at
once with scap and a lot of water. if you get battery
acid in your eyes, flush at once with a lot of cold wa-
ter, and get medical assistance at once.

C

A Electric welding 4

Remove the positive and negatlve cables from the
batteries. Then disconnect all cables connected to the
alternator. “

’ .a thy . Fald t .y

. G
Disconnect both connectors from the engme eontrol
module, VR

)
L% .
- *‘--,\

Always connect the welder earth clamp to the comfgo—
nent to be welded, and &s close as possible to thet, EOR
weld site. The clamp must never be connected tothe -
engine or in such a way that current can, pass through‘

a bearing. a S

When welding is completed: Always connect the al- '
ternator cables to the alternator and:the connectors

to the engine control module before the battery ca-
bles are put back. .
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This instruction book has Been prepared to give you the greatest possible benefit from your Volvo Penta industrial
~engine. It contains the information you need to be able to operate and maintain the engine safely and correctly.
’ . Please read the instruction book carefully and learn to handle the engine, controls and other equipment in a safe

’[manner béfore you start the engine.

& IMPORTANT' Th|s instruction book describes the engine and equipment sold by Volva Penta. Variations in
“appearance and function of the controls and instruments may occur in certain variants. In these cases,
please refer to the instruction baok for the relevant application.

Enwronmental responsibility

All of us want to Iwe in a clean, healthy environment,
-wheré we can breathe clean air, see healthy trees,

. have cledin water |n fakes and seas, and be able to

: ,‘ *_enjoy the sunfight Wwithout fearing for our health. Unfor-
tunately, thIS is not self-evident these days, it is

.._5 ‘ somethmg all of us must work for,

o As an englne manufacturer, Volvo Penta has particu-
lar respon3|blllty and for this reason, environmental
»a careisa self-evident foundation of our product devel-
' " opment. Volvo Penta has a wide engine program
. fhese days where considerable progress has been
made in reducmg exhaust fumes, fuel consumption,
engme noise etc

We hope that you will want to preserve these values.

:‘ .§ . Always observe the advice in the instruction book

_ about fugl grades .operation and maintenance, to

1—”“,"5 3 * avoid.unnecessary environmental impact. Please con-
tact your Volvo Penta dealer if you notice any chang-

: es such as increased fuel consumption or increased

. exhaustsmoke.

- b4

B ,-, Please remember to always hand in hazardous waste
™7 such as drained oil, coolant, old batteries etc. for de-
B structlon at an approved recycling facility.

.

I we all pull together, we can make a valuable contri-
. bution to the environment together.

# -
Running in

"+ The engine must be “run in” during its first 10
hours, as follows:

*

«. . Use the engine in normal operation. Full load should
", only be applied for short periods. Never run the engine
: for a long period of time at constant speed during this
period, this does not apply to GE engines.

Higher oil consumption is narmal during the first 100-
- 200 hours of operation. For this reason, check the oil
" level more frequently than normally recommended.

a2

When an opening clutch is installed, this should be
checked more carefully during the first days. Adjust-
ment may need to be done to compensate bedding in
of the friction plates. e

Fuel and oils

Only use the grades of fuels and oils racommended in
the instruction book (please refer to the "Maintenance”
chapter under the fuel and lubrication system head-
ings). Other grades of fuel and oils can cause mal-
functions, increased fuel consumption and eventuatly
even shorten the life of the engine.

Always change the oil, cil filter and fuel filter at the
specified intervals.

Maintenance and spare parts

Volvo Penta engines are designed for maximum relia-
bility and long life. They are built to withstand a de-
manding environment, but also to have the smallest
possible environmental impact. Through regular serv-
ice and use of Volvo Penta original spare parts, these
qualities are retained.

Volvo Penta has a world-wide network of authorized
dealers. They are Volvo Penta product specialists,
and have the accessories, original spares, test equip-
ment and special tools needed for high quality service
and repair work.

Always observe the maintenance intervals in the
instruction book, and remember te note the en-
gine/transmission identification number when you
order service and spare parts.
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Certified engines ® The engine must not be converted or modified, ex-
cept for the accessories and service kits which

If you own an emission certified engine, which is Volvo Penta has developed for the engine.

used in an area where exhaust emissions are regu-

lated by law, it is important to be aware of the fol- Na installation changes to the exhaust pfpe and -

. lowing: engine air inlet ducts may be done. * -+ . . B o
Certification means that an engine type has been * No seals may be broken by unauthorized person-
checked and approved by the relevant authority. The nel. L ::_ .
engine manufacturer guarantees thataliengines made  The general advice in the instruction book about oper—
of the same type‘are equivalent to the certified en- ation, care and maintenance applies. S
gine. TEL T
. f’:! sl
This makes special demands on the care and N\ IMPORTANT! Delayed orinferior care/mainte:,
maintenance you give your engine, as follows: nance, and the use of nor-original spares,pal’ts ‘.:; .

means that AB Volvo Penta can ho Ionger beTe-

¢ Maintenance and service intervals recommended sponsible for guaranteeing th atte engl ne com-

by Volvo Penta must be complied with. plies with the certified version. i
. ¢  QOnly Volvo Penta original spares may be used. e
. L . , Damage, injury and/or costs which arisefrom .-
* Service to injection pumps, pump settings and in- this will not be compensated by Volvo Penta.
jectors must always be done by an authorized IR
Voivo Penta workshap. ‘ Yo
AN

Warranty

Your new Volvo Penta industrial engine is covered by a limited warranty, under the conditions and in-
structions compiled in the Warranty and Service book.

Please note that AB Volvo Penta's liability is limited to the specification in the Warranty and Service
book. Read it carefully, as soon as possible after delivery. it includes important information about war-
ranty cards, service intervals, maintenance, which it is the responsibility of the owner to know, check

and carry out. If this is not done, AB Volvo Penta may fully or partly refuse to honor its warranty under-
takings.

Please contact your Volvo Penta dealer if you have not received a Warranty and Service book or
a customer copy of the warranty card.




Introduction,

- TAD1640GE, TAD 1641 GE, ‘[ADi 642GE, TAD 1641VE and TAD1642VE are in-ling, direct injected, 6-cylinder in-
dustrial diesel engines.

Al engines are equipped with electronically controlled fuel management (EMS 2), turbocharger, intercooler, ther-
mostatlcally contralled cooling systems and electronic speed confrol.

-r(!

i P
-

Techmcal descnptlon

Engme and englne block Lubrication system
' *r_ T The engme block and cylinder head are manufac- — Water cooled ofl cooler
tured of afio ed castiron . .
o CE Y — Gear driven oil pump
Seven bearing induction hardened crankshaft - Two full flow filters and a spin-on bypass filter
- AWet replaceab!e cylinder liners Turbocharging system
,—‘ Cast a!ummurn ‘pistons with oil cooling —  Turbocharger
, R Three ‘piston rings, with a “keystone” type top ring Cooling system
- £
* “Induction hardened, overhead, seven bearing —  Radiator with expansion tank

carmishaft with

A ) Air cooled intercooler
‘—  Four valves per cylinder

}

Belt-driven water pum
G Replaceabie valve seats and valve guides pump

. ) Piston thermostat
‘Fuel system '
Electrical system
Mlcroprocessor based fuel supply control unit yste
—~ 24V electrical system

- ¢ Gear dnven fuel supply pump ~  Alternator with charge sensor
"~ Centrally located unit injectors with electromag- 80 A (110 A option)
netically controlled fuel valves —  Engine mounted extra stop (AUX STOP)

— Spin-on secondary fue_l fiter and water trap

e,




Introduction

TAD1640GE, TAD1641GE, TAD1 642GE
TAD 1641VE, TAD1642VE




Introductjon

ldentification numbers
Location of engine éigqs

Twm o,

The sign above shows;

1 Engine designation

Z2 Serial number

3 Specification number

T he‘s'ighfa'bove;shows:
Engine rde%ignation _
-quihé-poﬁer, net, (without fan)
Max. engine spéed

' Main software

Data set 1 '

.Data'set2 ;-

Product number

) _:‘f“;'m:fD'~ O .o '_':J>

Explanation of engine designation:

“ | Eg TAD1641GE/TADS41VE
4 T —Tubo -
" ¥ Ac - Airto airintercooler
%D - Dieselengine
R :"16_ — Cylinder volume, liter

.+ 4 — Generation
- 1~ Version

.7 s:G - Generator unit engine
N » V - Stationary and mobile operation

E - Emission certified




Introduction

EMS 2

EMS 2 (Engine Management System) is an electronic system with CAN communication (Controller Area Network)
for diesel engine control. The system has been developed by Valvo Penta and mcludes fuel control and d1agnost|c

function.

Summary

The system includes sensors, control unit and unit in-
jectors. The sensors send input signals to the control
unit, which controls the unit injectors in its turn.

Input signals

The control unit receives input signals about engine
operating conditions etc. from the following compo-
nents:

— coolant temperature sensor

— charge pressure / charge temperature sensor
— crankcase pressure sensor

— position sensor, camshaft

- speed sensor, flywheel

— piston cooling pressure sensor

— coolant level sensor

— gil pressure sensor

— oil level and oil temperature sensor
— tuel pressure sensor

~ water in fuel indicator

— air filter indicator.

— inlettemperature sensor

Output signals

The control unit controls the following components on
the basis of the input signals received:

— unitinjectors

— starter motor

— main relay

— pre-heating relay

information from the sensors provides exact informa-
tion about current operation conditions and allows ihe
processor in the control unit to calcutate the correct
fuel injection volume and timing, check engine status
etc.

-,:- >

Fuel control

L

The engine fuel requirement is anaiﬁéd upto 100 -
times per second. The amount of fuel injected lnto the

engine and the injection advance are fully electromcal- ,

ly controlled, via fuel valves and the unlt mjectors

This means that the engine always recewes the cor- :-‘

rect volume of fuel in all operating conditions, which:
offers fower fuel consumption, mmnmal exhaust emls-
sions eic. R T D B

Diagnostic function ‘. h

The task of the diagnostic functlon |s to dtscover and
localize any malfunctions in the EMS 2 system o
protect the engine and to ensure operation in the :
event of serious malfunction.

if a malfunction is discovared, this is announced by
warning lamps, a flashing diagnestic tamp ar.in plain.

language on the instrument panel, depending on the '

equipment used. If a fault code-is obtained as aflash-
ing code or in plain language, this is used for guidance
in any fault tracing. Fault codes can also, be read by
Volvo's VODIA tool at authorized Volvo, Penta wofk-
shops. i

lf there is a serious malfunction, the engine wul be
shut down altogether, or the control unit will reduce -
the power delivered (depending on application). Once -
again, a fault code is set for guidance in any fault
fracing.
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[ o 0|I temperature, engine hours, battery voltage, instanta-

. (‘J-'L"

“

Instruments
DCU (DlSpIay Control Unit)

VOLVOPENTA.

P Engine data
.* Pre/heater
Governor mode

; Dlagnostlcs

!
f
|
I

Trip Reset

Set up
information

~

_ 1 LED d[spiay
2 ESC Returns to the earlier menu selection.

3 Scrol! upwards in menus

V

4 SEL. Selects in menus
5 Scroli downwards in menus

DCU ({Display Conirol Unit) is started by pressing the
“"ON/OFF" button (6). You come to the main menu by
pressrng the "SEL” buttor (4).

The following menus and sub-menus are found in the
semain menu on the DCU display:

# Engine data, shows engine speed, charge pressure,
charge temperature, coolant tempetature, oil pressure,

neous fuel consumption and fuel consumption (trip
'fuel) ;
" The choicé is selected by the SPEED+ and SPEED-
buttons on the instrument panel.

Prelheater activates/shuts off pre-heating.
Governor moade, activates/shuts off droop.

Bt

.;.g_

ON/OFF. Starts and stops the system.
STOP. Stops the engine.
SPEED +. Increases engine speed

© ® N &

SPEED -. Reduces engine speed
10. START. Starts the engine.

Diagnostics, shows fault codes in text. Lists previous
faults.

Trip reset , resets trip data, such as fuel consumption.
Set up, sets units, language and wamning limits.

Information, shows data for hardware, software, data
set 1 and data set 2, and engine identification for both
engine and DCU.




Starting the engine

Make it a habit to give the engine and engine bay a visual check before starting. This.will help you to discover

quickly if anything abnormal has happened, or is about to happen. Also check that instruments and warning d(s-
. plays show normal values after you have started the engine. s, F

A WARNING! Never use start spray or similar products as a starting aid. Explosion risk!

Before starting . C

g

e Check that the ol level is between the MA){ and !
MIN marks. Please refer to the “Maintenance, lu-
brication system” chapter:

e Open the fuel taps. g‘:f'

¢ Check that no leakage of 0|I fuel or coolant- :
OCCUrS.
RS N
L
T ,
P
¢ Check the coolant level and that the radiator is not: T
blocked externally. Please refer to the “Malnte- o

PN

nance, cooling system” chapter.

o
Pt

A WARNING! Do not open the filler cap (1) whenthe'
engine is hat. Steam or hot fluid oould spray out. T

NOTE! Only open filfer cap (1). Do not open filter cap w
(2). o

BE]

¢ Turn the main switch{es) on. L Ty

A IMPORTANT! Never disconnect the currentwith ™ *
. the main switch(es) when the engine is running. . W
This can damage the alternator. L
* Move the engine speed control to idle, and release f Coun
the opening clutch/gearbox if installed. ’




Starting the engine

3 .

Lo e
T B

Starting method EMS 2

The pre-heating time is adjusted to suit the engine
temperature, and can last for up to 50 seconds both
before and after starting.

The starter moior connection time is maximized to 20
seconds. After that, the starter motor circuit is cut for
80 seconds to protect the starter motor against over-
heating.

DCU (Display Control Unit)
With pre-heating.
1. Depress the "ON/OFF” button (6).

2. Press the "SEL” button (4) to come to the main
menu.

3. Scroli down to Pre/heater with the scroll button
(5), press the "SEL" button (4).

4 Inthe pre-hgater menu, press the "SEL" button (4)
to select pre-heating.

3. Press the “START" button (10).

Without pre-heating

1. Depress the "ON/OFF" button (6).

2. Pressthe “START” button (10).

Leave the engine to idle for the first 10 seconds. Then
warm the engine up at low speed and under low load.

A IMPORTANT! Never race the engine when it is
cold.

VOLVO PENTA

P Engine data
Pre/heater
Governaor mode

Diagnostics

Trip Reset

Set up

Infarmation




Starting the engine

Starting in extreme cold

Certain preparations must be made to facilitate engine
starting, and in some cases to make stamng possible
at all. .

Use a winter grade fuel {of a well-known make) which
has been approved for the relevant temperature, This
reduces the risk of wax deposits in the fuel system. .
At extremely low temperatures, the use of a fuel heat-

eris recommended. .

For fully acceptable lubrication, a synthetic engine oil
of recommended viscosity for the relevant tempéra-
ture should be used. Please refer to the “Mamtenance
lubrication system" chapter: Synthetic Iubrlcants are““*
able to manage a wider temperature range than mmer—
al-based lubricants. NS

By

Pre-heat the coolant with a separatelyinstalleﬂ e1ec_—"
tric engine heater. In extreme cases, a diesel- burning -~
engine heater may be needed. Ask your Volvo Penta
dealer for advice. Lo -

N\ IMPORTANT! Make sure that the cooling sys- -
tem is filled with a glycol mixture. Please refer to
the “Maintenance, cooling system” chapter:

The batteries should be in good condition. Cold.weath- -

er reduces batiery capacity. increased battery capaci-

ty may be necessary. A ;.f% -




Starting the engine

AT

Never use start spray

A WARNING! Never use start spray or similar prod-
ucts as a starting aid. They may cause an explo-
sion in the inlet manifold. Personal injury could
also be caused.

Starting with auxiliary batteries

A WARNING! Batteries (especially auxiliary batter-
ies) contain hiydrogen which is highly explosive
in cantact with air. A spark, which can be formed
if the auxiliary batteries are wrangly connected,
is enough to make a battery explode and cause
damage.

1. Check that the auxiliary batteries are connected
{series or parallel} so that the rated voltage corre-
sponds to the engine system voltage.

2. First connect the red (+) jumper cable to the auxil-
iary battery, then to the flat battery. Then connect
the black () jumper cable to the auxiliary battery,
and lastly to a place which is some distance
away from the flat batteries, e.g. at the mainsw-
itch an the negative cable or the negative cable
terminal on the starter motor.

3. Start the engine.

A WARNING! Do not move the connections when
you attempt to start the engine (risk of arcing),
and do not stand and lean over one of the batter-
ies.

4. Remove the jumper cables in the reverse order
from installation.

/\ WARNING! The ordinary cables to the standard
batteries must not be loosened on any condition.




Operation

Correct operation technique is very important for both fuel econemy and engine life. Always let the :éngme warm -
up to normal operating temperature before operating at full power. Avoid sudden throttle openings and operation at

high engine speeds.

Checking instrumentscheck all

instruments directly after starting, and then regularly
during operation.

N\ IMPORTANT! On engines which operate continu-
ously, the lubrication oil fevel must be checked,
at least every 24 hours. Please refer to the
“Maintenance, lubrication system” chapter.

Fault indication

if the EMS 2 system receives abnormal signals from
the engine, the control unit generates fault codes and
alarms, in the form of lamps and audible warnings.
This is done by means of CAN signals ta the instru-
ment.

More information about fault codes and fault tracing is
found in the “Diagnostic function” chapter.

.

Operation at low load

Avoid long-term operation at idle: or at low Ioad smce
this can lead to increased oil oonsumptlon and even-;

tually to oil leakage from the exhatist mamfold since,.» :

oil will seep past the turbocharger seals and accompa- :

ny the induction air into the inlet, manrfold atlow turbo* -

boost pressure. 4

i

One consequence of this is that carbon builds up'on -

valves, piston crowns, exhaust ports and the exhaust RS

-y

turbine.

At low load, the combustion temperature i is S0 low that
full combustion of the fuel can not be ensured which’
rmeans that the lubrication oil can be dituted by diesel.
fuel, and the exhaust manifold Wl" eventually leak cil.

If the following points are done as.a complement
to normal maintenance, there will be.no rlsk of
malfunctions caused by operation at low load.: v

¢ Reduce operation at low load to a minimum, If the E
engine is regularly test run without load once a-
week, operation duration should be Iumlted o 5

.I-»‘

minutes. niTE

* Run the engine at full ioad for about 4 hours or'{ifléf‘T ’
a year. Carbon deposits in the engine and
exhaustpipe can then be burned off. T

A

o




Stopping the engine

During longer breaks in operation, the engine must be warmed up at least once every fortnight. This prevents
corrosionattack in the engine. If you expect the engine to be unused for two months or more, it must be laid up:

Please refer to the chapter entitled “Laying up”.

A IMPORTANTI If there is a risk of frost, ihe coolant in the cooling system must have sufficient frost protec-
tion. Please refer to the “Maintenance, cooling system” chapter: A poorly charged battery can freeze and

burst.

Before stopping

Let the engine run for a few minutes without loading
before stopping it. This permits the temperature inside
the engine to even up, “after-boiling” is avoided, at the
same time as the turbocharger cools somewhat. This
contributes {o long service life withaut malfunctions.

B Engine data | Trip Resat
Pza/hoater | Setug S tO p
- Govermor mode 1 Information

_ Diagnostics s Disengage the clutch (if possible).
e Depress the “STOP” button (7).

After stopping

s Check the engine and engine bay for ieakage.
¢ Turn off the main switches before any long stop-
page.

& Carry out maintenance in accordance with the
schedule.

Extra stop

The extra stop device (AUX STOP) is located on the
right side of the engine above the control unit, please
refer to “Component location”.

A WARNING! Working with, or going close to a
running engine is a safety risk. Watch out for ro-
tating components and hot surfaces.




Troubleshooting

A number of symptoms and possible causes of engine malfunctions are described in the table below. Always con-
tact your Volvo Penta dealer if any problems occur which you can not solve by yourself.

. A WARNING! Read through the safety advice for care and maintenance work in the chapter entitled “Safety-
information” before you start work. .

8t The diagnosis button lamp flashes, Please refer to the "Diagnostic information” chapter -
Engine can not be stopped. 2,5 ST h , -
Starter motor does not rotate 1,2,3,4,56,7,24 vl
Starter motor rotates slowly 1.2 :
Starter motor rotates normally but engine does not start 8,9, 10, 11, i S
Engine starts but stops again 8,9,10,11,13 e B
Engine does not reach correct operating speed at full throttle 8, 10, 11, 12, 13, 21, 25, 26 g
Engine runs roughly 10,11 T
High fuei consumption 12, 13, 15, 25 e
Black exhaust smoke 12,13 s "
Blue or white exhaust sroke 15,22
Too fow lubrication ol pressure 16 S )
Excessive coolant temperature 17,18,18, 20
Too low coolant temperature 20
No, or poor charge 2,23
Flat batteries 10. Airin the fuel system 16. Too low cilleve!
2. Poor contact/open circuit in 11. Water/contamination in fuel 17. Coolantleveltoolow .. 7 o
cables 12, Faulty unit injector 18. Arin the coolant system ., °
3. Main switch tumed off 13. Insufficient air supply to 18. Faulty circulation pump | j' g -
4. Main circuit breaker faulty engine: ‘ 20. Defective thermostat o ‘ NN
5. Faulty ignition lock — blacked air filter _ oy
— airleakage betweenturbo- 21. Blockedintercooler
6. Faulty mainrelay charger and engine inlet 22. Too high oil level ‘S
7. Faulty starter motor/solenoid 3 ?(;zleé d compressor sectionin  23. Alterator drive belt slips ._:'--"‘.i-', .
8. Lackof fusl: turbocharger 24. Waterentryintoengine %
— fuel taps closed — faulty turbocharger :
— fuel tank empty/wrong tank ~ poor engine bay ventilation 25. High back pressure in exhaust
connected 14. Excessive coolant tempera- system ‘
9. Blocked fuel ﬁlterlpre-ﬂf?er ture 26. Breakin* Pot+” cablef Eo pedal .+,
:;?_:?;: :, : ;;3: Laelg:rzttliz?{i?mr 15. Toolow coclanttemperature **‘; )

fuel atlow temperature).

“t




Diagnostic function

. Diagnosfic function

The diagnostic function monitors and checks that
the EMS 2 system functions normally.

" The diagnostic function has the following tasks:

# ' Discover and localize malfunctions.

- @ Notify that malfunctions have been discovered.

’ . lee adwce in fault fi nding

Malfunction message

If the dIaQHOStIC functlon discovers a malfunction in

. the EMS 2 system; this is announced by:

.. ter.

oA

T.tm

1o,

e the d_iéﬁﬁostic lamp starts to flash

or

+ " information is shown in plain language on the in-
strument pane1

(dependmg onthe equnpment used).

All fault codes are found in the fault code list, with
lnformatlon about the reason, reaction and measures
_to'be taken Please refer to'the “Fault codes” chap-

NOTE! The flashing codes noted only apply when a
" Volvo Penta CIU is used.

At the same time, the fault is stored in the control

_unit memory. As soon as the fault has been attend-

. __;'-'"ed to and the ignition is turned off and on, the fault
“..code lamp.goes out. Both rectified {passive) and un-

ok

- rectified (active) faults are stored in the control unit

‘and can b read by an authorized workshop.

Effect on engine

The diagnostic function atfects the engine in the
following ways when:

1. The diagnostic function has registered a minor
malfunction which does not damage the engine:

Reaction: The engine is not affected.

2. The diagnostic function has registered a serious
malfunction which will not immediately damage
the engine (e.g. high coofant temperature).

Reaction:

GE engines: Engine is shut off.
VE enginas: The engine torque is lowered until the
relevant value is normalised.

3. The diagnostic function has registered a serious
malfunction which prevents engine control:

Reaction:
GE engines: Engine speed is retained.
VE engines: Engine goes down to idie.

Operation (CIU)
if the system indicates that a fault code has been set:
1. Reduce engine speed to idling.

2. Press the button to acknowledge the mes-
sage. Release the diagnostic button and make a
note of the diagnostic trouble code (DTC) that is
flashed out. Please refer to "Reading fault codes”

Read the fault code which is set directly on the in-
strument panel.

3. Look up the fault code in the fault code list and
take the necessary measures,

NOTE! If the waming Jamps and other instrumentation
show normal function, at the same time as the con-
trols function normally, the operator can choose to
continue operation and remedy the malfunction at a
later time. If the engine is shut off, some fault codes
may disappear




Diagnostic function

Reading fault codes
Fault codes can either be read via:

- Plain language on the instrument panel via the
CAN link.

- Diagnostic lamp on the instrument panel.

- VODIA tool. Please refer to the “VODIA User's
Guide” for advice on use.

if the diagnostic button is depressed and then re-
leased, a fault code is flashed out.

The fault code consists of two groups of flashes, sep-
arated by a pause of two seconds. A fauit code is ob-
tained by counting the number of flashes in each
group.

Example: 28t 34 pause -4- S8t 34 3¢t = Fault code 24

The fault code is stored and can be read as long as
the maifunction remains. You can find information
about cause, reaction and actions in the fault code
list.

Read as follows:
1. Press the diagnostic bution.

2. Release the diagnostic button and make a note of
the fault that is flashed out.

3. Repeat items 1-2. A new fault code is flashed out
if more are stored. Repeat until the first fault code
is repeated.

NOTE! When the first fault code is repeated, ail fault
codes have been read out.

Erasing fault codes

The fault code memory in the diagnostic function is
re-set when system voliage to the engine is shut off.

NOTE! The system voltage must be completely cut
off.

When system voltage is switched on again, the diag-
nostic function checks to see whether there are any
faults in the EMS 2 system. If this is the case, new
fault codes are set. C

This means that:

1. Fault codes for malfunctions that have been r_écti—
fied or disappeared are set as inactive (the inac- - -
tive fault cade can then be erased w1th the VODIA

2. Fault codes for malifunctions which 'héve'*'no't been .
attended to must be acknowledged every, t|me the |
system voltage is switched on. .~ ‘

1 the diagnostic button is pressed after alt féu[ts have.
been attended to and stored fault codes have been
erased, code 1.1 (*No fault”) will be flashed out.
Please refer to the “Fault Code” chapter.”

vy




Maintenance schedule

General .

Your Volvo Penta erigine and its equipment are designed for high reliability and long life. It is built so as to have

minimal environmental impact. If given preventive maintenance, according to the maintenance schedule, and if .
Volvo Penta original spares are used, these properties are retained and unnecessary malfunctions can be avoid-
ed,

T A WARNINGI Before you start to do any maintenance work, read the “Maintenance”
I chapter carefully. This contains instructions for deing work in a safe and correct man-

-t ;. ¢ ner. ,
i - .5';':;")“’:" o 4‘\‘;{”.) n‘;i
. - o N x‘ Fa 37.'» e
Lol ‘ ﬁ_\ IMPORTANT! When both operation and calendar time are specified, do the mainte-
e ] ' N =" nance job at the interval which is reached first. Maintenance points marked must be
' R ‘done by an authorized Volvo Penta workshop
P Déily, before first start
i
SR . Engm% and engine bay, general inspection ... page 24
. o, "Oil level, checking and filing ... page 28
- ® Coolant, Checking IEVE! .........ccoorormur it ... page 30
E _}\ f‘:.
: : ~ Every 50 hours / at least every 12 months.
o '.'»'3,;- - Primary fuel filter. Drain water/contamination ..., page 37
i L Adter the first 150 hours
Lo e Engine oif, changing " .........cccooe. ... e teearee T ieEe s emareetbeaseetrenae e e eres st bnresesia page 27
. " ’ ""‘? NOTE! An oil change is recommended, change the cil to a grade recommended by Volvo Penta.
[ .

~ Every 50-600 hours / at least every 12 months.

v e Engine oil, changing V.......... ettt en et er et en e tear e et s e s e page 27
T o Qil filter/By-pass filter, ChANGE 2 ..........cocovvrerieeees s siee s page 29
ik - e Primary fuel filter, change ............. e eeetetieeaettieee s etee s et en e banebe e eeebe et page 37
w7 & FUB! fIter, ChaNGQING ..ou. cvericeesis e eees e seteeee s ebam e saes e ser s amas st eemassenas page 37

" QOll change intervals vary, depending on oil grade and sulfur content of the fuel. page 26,
# Change the filters during each oil change.

Every 400 hours / at least every 12 months.

_;: i S & Fueltank (sludgetrap), drain...........ccccocoivrees e eaeemritreer et iieerre e anrrrarataren notshown
: . "o Drive belts, INSPection ..o e e e page 25
":f’,-‘ '_&,r' ' 0 Coolant (corrosion protection mixture), topup ™ ..., PAQE 30

. L ® Batteries, checking the electrolyte level ... page 40

Sfw v * . - Top up with ¥4 liter {1 US Pint} carrosion protection fluid. IMPORTANT! This applies only if the cooling-
v o7 . system is filled with corrosion protection mixiure (not glycol mixture).




Maintenance scheduls

Every 800 hours / at least every 12 months.

» (harge air pipe, leakage check page 24
o Primary fuel filter, ChECK ... e ee e not shown

Every 1000 hours / at least every 6 months.

o Coolant filter, changing ! ..o e ", page 34
" Not at same time as coolant change, '

Every 2000 hours 6 o
O Turbocharger, ChECK ......cocc..iiice e ettt et eeeeeee s e ane not shov«}n B 1 ‘*"A i
0 Valve clearance, inspection/adjustment ..........c.cooov oo eeeee e, not shown . - e
* Coolant (corrosion protection mixture), change .............ccocoeeviieee e, page 32-33 °
Ter %
. A, ‘s‘.] .

Every 12 months o E '
O EMS 2-system. Inspection with

diagnostic tool (VODIA) ......c..o.cceecevirennen. please refer to the "VODIA User's Guide™ -
[0 Engine, general inSpachion ... eeri e e e page 23
o Engine, Cleaning/painting ..............cooee.coiueervieeiicecinscnecnscsnssscnnecenn. NOEShOWN 2%
o Ajr filter, tank breather, change. not shown -
e Inspection, air compressor, Change. ......c...coovvooeeeoecveee e not shown i
Every 24 months
o Airfilterinserts, chaCk/Change .........ccco e e page 26
Every 36 months or every 8000 hours. o
® Drive belts, ChaNGE ........o.ccii it e st smra e ceree e e page 25 ’
Every 48 months or every 10000 hours.
O Cooling system, inspection/cleaning ............c..c.ccocv v page 31, 33, 34 _- ,
[0 Coolant {glycol mixture), Change ............ccoerieeriene e e s page 32,33 '
Newly renovated engine:
After the first 250 hours | . o
[] Valve clearance, adjustment ... e ssesenses not shown #




Maintenance

&

This chapter describes how the specified maintenance points should be done. Read them carefully before starting
work. The times when malntenance points need to be attended to are given in the previous chapter: Maintenance
schedule -

& .
ks

s . : p : P
A WARNING! Read through the safety advice for care and maintenance work in the “Safety information” chap-
ter before starting work.

A WARNING! Care and maintenance work should be done with the engine stopped unless otherwise specified.
Make it impossible to start the engine by removing the ignition key and cutting the system voltage with the
. mann switch. Working with; or going close to a running engine is a safety risk. Watch out for rotating compo-
e nents and hot surfaces‘

Aoy
.

-

& Hpdow
. v oL " -J;z_' 2
"~ ‘-m ; “< N ke

: Englne’ general

g -~ L

T .
B Lo
.‘ T

General inspection

Make it a habit to give the engine and engine bay a
visual check before the engine is started and after
operation, when the engine has been stopped.
This will help you to discover quickly if anything ab-
normal has happened, or is about io happen.

Look especially carefully at oil, fuel and coolant leak-
age, loose screws, worn or poorly tensioned drive
belts, loose connections, damaged hoses and electri-
cal cables. This inspsclion only takes a few minutes
and can prevent serious malfunctions and expensive
repairs.

N\ WARNING! Deposits of fuel, oils and grease on
the engine or in the engine bay are a fire hazard
and must be removed as soon as they are dis-
covered.

& IMPORTANT! if you discover a leakage of ofl,
fuel ar coolant, investigate the cause and fix the
fault before you start the engine.

A IMPORTANT! Rememberthe following when
washing with a high pressure washer: Never aim
the water jet at radiators, intercoolers, seals, rub-
ber hoses or electrical components.

Charge air pipe, leakage check

Check the charge air pipes, hose connections and
the condition of the clamps for cracks or other dam-
age. Change as necessary.

/N MPORTANT! Torque the clamps to 9 + 2 Nm
(6.6+1.5 Ibf-fat).




fMaintenance

Drive belt/Alternator belt,
inspection -

inspection should be done after operation, when the
'-\.k !

. belts are hot.

It should be possibie to press the alternator belts and
drive belts down about 34 mm (0,118-0,157 “)be-
tween the puiieys. '

+

The alternator beits and drive belts have automatic . -
belt tensioners and do not need to be adjusted. Chéck
the condition of the drive beits. Change as necessary,
please refer to “Alternator bett, change” and "Drive’ -

. 4

beit, change”. !

Noon

. Alternator belts, changiﬁé e

Ry VAo
A IMPORTANT! Always change a drive belt which

appears wornor cracked. . IS

N .

1. Disconnect the main switch(es) and check that
the engine is not connected 1o system voltage.

2. Remove the fan guard and fan-fing rotind the cool-  *, "
ing fan. . . o
A
3. Remove the belt guard. . e S,
Insert a 1/2” square wrench in the right-hand belt S
tensioner (1). Lift the wrench up and lifi the water -
pump drive beilt off, ) . P

5. Inserta 1/2" square wrench in the left-hand b'e_lf T
tensioner (2). Press the wrench down and remove -7
the altemator belts. ) R

6. Check that the pulleys are clean and undamaged. . T

7. Press the 1/2” wrench in the lefi-hand belt N
tensioner (2) down and install the new alternator '« -
drive belt. S ;._. L

8. Lift the 1/2” wrench in the right-hand belt tensioner * % %+
(2)and install the new water pump drive belt, ~ -1 ™% -

9. Install the belt guards. " 3

10. Install the fan guard and fan ring round the cooling -
fan,

11. Start the engine and do a function check. E?‘;’:; n

-

e o

P




Maintenance

Drive belt, changing

1. Disconnect the main switch{es) and check that
the engine is not connected to system voltage.

2. Remove the fan guard and fan ring round the cool-
ing fan.

3. Remove the belt guard,

Insert a 1/2" square wrench in the right-hand belt
tensioner (1). Lift the wrench and remove the drive
belt.

5. Thread the drive belt round the fan and remove it.
6. Check that the pulleys are clean and undamaged.
7. Thread the new drive belt over the fan.

8. Lift the 1/2" wrench and install the new drive belt.
9. [nstall the belt guards.

10. Install the fan guard and fan ring round the cooling
fan.

11. Start the engine and do a function check.

Air filter Check/change.

The engine is equipped with electronic air filter indica-
tion.

The contral unit provides an output signal which is an-
nounced as a waming on the instrument panel. The
warning indicates a pressure drop in the air filter,
which must then be checked and possibly changed.

NOTEI Scrap the old filter. No cleaning or re-use is
parmissible.

A IMPORTANT! [n continuous operation, the filter
should be checked every 8 hours.
Oriving in extremely contaminated environments-
such as coal mines or rock crushers requires
speacial air filters.




Maintenance

Lubrication system

Oil change intervals can vary from 50 to 600 hours, depending on the grade of lubrication oil and the sulfur con-
. tent of the fuel. Nota that ail change intervals must never exceed a period of 12 months.

If you want longer ofl change intervals than given in the table below, the condition of the oil must be checked by
the oil manufacturers through regular oil testing.

mofe than 1.0 % 1)7

—'—“——*‘—*————‘——j N .
VDS-3, VDS-2 and ACEA E3 2} 600 hours or 12 months. | 300 hours or 12 months. | 15D hours-or 12 months.

VDS and ACEAE3 2 400 hours or 12 months. | 200 hours ar 12 months. {100 hours"ér;"12 months. ¥

ACEA: E4, E3, E2
API: CE, CF, CF-4, CG-4, CH-4 | 200 hours or 12 months. | 100 hours or 12 months. | 50 hours or 12-months.®

1f sulfur content is > 1.0% by weight, use ofl with TBN > 15. i N AL

3 Lubrication oil must comply with both requirements. APk CG-4 or CH-4 can be approved in markets outside Europe {instead of ACEA
E3).

? Use oil with TBN 14-20,

NOTE! Mineral based o, either fuily or semi-synthetic, can be used on condition that it complies with the quallty L

requirements above.

VDS = Volvo Drain Specification - ro
ACEA = Association des Constructeurs Européenne d’Automobiles :
APl = American Petroleum Institute O
TBN = Total Base Number S

- .
.__3[0 a‘lg ; -?;: 1+1n: 20 ‘rao#‘ 0 _ oo Viscosity o
: s SRR EWIA0 ‘ Select the viscosity from the adjacent table, for the' .
= ———— ) approptiate continuous ambient air temperature. -
2sc I SAE TOW/3C " X N -
- * Rafers to synthetic or semi-synthetic oiis. o
& SNESWISI 5

..—....._._...,.._

|

| ; : . _ o
. : | 0ol FESAE 50K Oil change volume ke

1 U laoclBERSAEMD Please refer to the “Technical Data” chapter.”




Maintenance

Oil level, checking and filling

The oil level must be inside the marked area on the
dipstick and must be checked daily before
the first start.

NOTE! The cil level can be read both when the engine
is stationary (the STOP side of the dipstick) and with
the engine running (the OPERATING side of the dip-
stick).

Top up with oil via the filler opening on the left side of
the engine.

Check that the correct level has been achieved. If the
engihe is stationary, wait for a few minutes to allow
the oil to run down into the oil pan.

A IMPORTANT!Do not fill up above the maximum
gillevel. Only use a recommended grade of oil.
(please refer {o previous page}.

NOTE! The oil level sensor only measures the oil lev-

el at the time when the ignition is turned on. In other
words, not continually during operation.

Engine oil, changing

A WARNING! Hot oil and hot surfaces can cause
burns.

NOTE! Topping up must be done when the engine is
wanm,

1. Connect the drain hose to the oil drain pump and
cheack that no leakage can oceur.

2. Pump the oll out (or remove the bottom drain plug
and drain the engine o).

Collect all the old oil and oid filters, and hand
them fo a re-cycling station for destruction.

3. Remove the drain hose (or install the bottom drain
plug).
4. Fill up with engine oil.

Change volume, please refer to the “Technical Data®
chapter.




Maintenance

Oil filter/By-pass filter, change

& WARNING! Hot oil and hot surfaces can cause
burns.

Clean the oil filter bracket (2). *

2. Remove all oil filters with a suitable oil fitter re-
mover {1).

3. Clean the mating surface of the ol filter bracket.
Make sure that no pieces of old oil seal are left
behind. Carefuily clean round the inside of the pro-
tective rim (2) on the oil filter bracket. o

4. Put athin layer of engine oil oﬁj;he seal rings of -
the new fuel filters. I

5. Install the new oil filters. Tighten the-two full-fow -
filters (on the right of the illustration) %z - % tums
after they just touch. Tighten the bypass filter % -
1 turn after it just touches. '

6. Top up with engine oil, start the enéine.a"nd fet it
run for 20-30 seconds. -

7. Shut the engine off, check the oil level édd topup | .
engine oil as necessary. B

8. Check sealing round the oil filters. '




Maintenance

Cooling system

' The‘cooling system shall always be filled with coolant which protects the engine from internal corrosion and from- .
. bursting. Never use water by itself. _
‘The corrosion protection additives become less effective as time passes, which means that the coolant
_ must be changed. The following change intervals apply, on condition that Volvo Penta’s recommenda-
- tions are followed:-

A

C e

t R WVolvo Penta coolant (glycol mixture) Every 4 years or at least every 10.000
oL with coolant filter hours,
o . ) T .- Volvo Penta coolant (glycol mixture) Every 2 years or at least every 5000
L without coolant filter hours.
ES , ’_“__ —
‘ ;,'-"" " Volvo Penta anti-corrosion agent Every year

CT A IMPORTANT! The cooling system should be flushed when the coolant is changed. Please refer to the “Cool-
' " ing system"” heading. Flushing”. The coolant filter should not be changed at the same time as the coolant, it
." ' should be changed six months after the first coolant change and then every 6 months. Please refer to "Cool-

" “antfilter’. Replacement”.

Coolant. General

[y

4 N\ IMPORTANT! The following recommendations
e i - must be followed to avoid blockage andfor frost
P . and corrosion damage in the engine and cooling
o . system:

Water quality

Always use fresh water which complies with the
requirements in ASTM D4985. If this requirement is
not complied with, the coofant system will be obstruct-
ed, withconsequent lower cooling capacity. If the
water can not be purified to comply with this demand,
distilled water or ready~mixed coolant must be used.

Total solid particles < 340 ppm
Total hardness: <9.5%dH
Chleride <40 ppm
Sulfate <100 ppm

pH value 5.5-9

Silica < 20mg SioA
iron < 0.10 ppm
Manganese < Q.05 ppm
Conductivity . < 500 uS/om
Organic content, COD,,_ < 15mg kMnQ A




Maintenance

If there is a risk of frost .
Use a mixiure of 40% Volvo Penta anti-freezefluid -
(glycol) and 60% water (to ASTM D4985). This mix- ~
ture provides protection against freezing down to
-about -25'C and should be used all year round.

3

/\ IMPORTANT! Even if the temperature never falls
so far down as —25 C the above mixture should
be usedto provide full corrosion protection.  ~*

»

*Mix the glycol with waterin a separate vessel before
filling the system.

A WARNING! Glycolis poqsonous (dangerous to
drink).

/N IMPORTANT! Do not use alcoholin the coohng
system. . .

* Max. freezing point reduction is —-56 C at 60% glycol
in the coolant. LA

“ -
!

No risk of frost e T
When there never is a risk of frost, water (to ASTM Tt
D4885) with the addition of Volvo. Penta antl-corros;on
agent can be used as coolant.

We recommend that a mixture of Volivo Penta gly- .
col and water should be used ail year round, irre-; 3
spective of the climate. -','
Mixing ratio 1:30. Warm the engine up after filling, to -
give the additive the best effect. e

If operation time exceeds 500 hours per annum, the 7. “:‘_ .
corrosion protection of the cootant must be topped up N
with 1/2 liter (1 US Pint) of anti-corrosion add:tlve eve- SO
ry 500 hours of operation. . '

N\ WARNING! Anti-corrosion additive is pmsonous R
(dangerous to drink}. o ’

—.1‘- N

/\ IMPORTANT! Never mix anti-corrosion additive
with anti-freeze {glycol). Foaming canoceur, .+

P

which severely affects cooling ability. g -




Maintenance

,
&
s

Coolant, inspection

N\ WARNING! Do not open the filler cap (1) when
the engine is warm, except in emergencies.
Steam or hot fiuid could spray out.

NOTE! Only open filler cap {(1). Do not open filler cap
().

The coolant level must be higher than the MIN mark-
ing. Check the coolant leve! daily before starting. Top
up with coolant as necessary, please refer to Coalant,
filling.

Coofing system, filling

N\ WARNING! Do ot open the filler cap (1) when
the engine is warm, except in emergencies.
Steam or hot fluid couid spray out.

NOTE! Do not open filler cap {2).

Filling a completely empty system
1. Open filler cap {1).
2. Check that all drain points are closed.

NOTE! Only use the coolant recommended by Volvo
Penta.

3. Mixthe correct amount of ¢coolant in advance, to
ensure that the cooling system is completely
fitled.

4. Fill up with coolant, so that the level ends up be-
tween the MIN and MAX markings. Do not start
the engine until the system is vented and
completely filled.

Filling should be done with the engine stationary.
Fill up slowly, to allow the air to flow out.

5.  Start the engine when the cooling system has
been completely filled and vented. Open any
venting taps some while after starting, to allow
shut-in air to escape.

It a heating unit is connected to the engine cool-
ing system, the heat control valve should be
operied and the installation vented during filting.

6. Stop the engine after about an hour and check
the coolant level. Top up as necessary.




Maintenance

Coolant. Draining.

The engine must be siopped before draining, and the
. fillercap unscrewed.

A WARNING! Do not open the filler cap (1) when
the engine is warm, except in emergencies.
Steam or hot fluid could spray out.

NOTE! Do not open filler cap (2).0n engines which .
are to be laid up or put in storage, the engine cooling -
system shaould not be drained. The coolant contains
corrosion-inhibiting additives.

1. Remove the filter cap (1). T

2. Open all drain points. Drain the cootant from the ra-
diator and engine block, using the drain hose. The-
drain nipples are situated under the radlator on the
right side of the engine block PR

3. Check that all coolant drains out Deposrcs may be '
found inside the drain plug/ap, and need to be
cleared away. There is otherwise a risk that cool-
ant could remain and cause frost damage: Check
whether the installation has,any further taps or’
plugs at the lowest points of the’ coolmg water
pipes.

4. Shutany taps and check that the spring-loaded
covers on the nipples close completely. Install the:

. rubber plugs.




Maintenance

Cooling system Flushing

Cooling performance is reduced by deposits in the ra-
diator and cooling galleries. The cooling system
should be flushed when the coolant is changed.

1. Drain the coolant, as in the description on the pre-
vious paragraph.

2. Insert a hose into the filler hole in the expansion
tank, and flush with fresh water until the water
which runs out is completely clear.

3. Close the drain taps and plugs. Fill up with fresh
coolant, as in the instructions in the chapter enti-
tled "Coolant. Checking and filling”.

Intercooler. External cleaning
Remove guards as necessary, to access the radiator.

Clean with water and a mild detergent. Use a soft
brush. Be careful to ensure that the radiatormatrix is
not damaged. Re-install the components.

A IMPORTANT! Do not use a high pressure power
washer,




Maintenance

Coolant filter, changing

1.

Turn the tap (1) 907 to stop the flow through the
coolant filter. )

Remove the coolant filter with a suitable extrac-
tor. Make sure that no residue from the old seal
remains in the housing. :

Put a thin layer of engine oil on the new coolant
filter seal. Screw the coolant filter on by hand un-
fil the seal comes into contact with the mating
surface of the filter bracket. Then tighten the
coolant filter a further 1/2 turn. '

I3
Turn the tap (1) 90° to release the flow through
the coolant filter again.  ~ LY

Start the engine and do \a_‘l,_eakage check.

-~

Switch the engine off and check the coolant lev- - i
el. Please refer to “Coolant level, check"cﬁ; .

VRN

I



Maintenance

Fuel system

- . Only use the grades of fuel recommended in the fue! specification below. Always observe the greatest cleanliness
during re-fueling and work on the fuel system.

All work on the injection system of the engine must be done by an authorized workshop.

. v
Z\ WARNING! Fire hazard. Work on the fuei systemn must be done with the engine cold. Fuet spilis on hot sur-
- faces or electrical components can cause fires. Store fuel-soaked rags in a fire-proof manner.

LR '

Fuel specification

The fuel must at least comply with national and
intermnationalstandards for commercially supplied fuels,
such as:

ENS990 (with nationally adapted environmental and
cold- requirements)

ASTMDO975No1-Dand2-D
JIS KK 2204

Sulfur content: Complying with legal requirements in
each country. if the sulfurcontent exceeds 0.5 percent
by weight, the oil changeintervals must be changed.
Please refer to the “Lubrication system” heading.

Extremely low sulfur content fuel (urban diesel in Swe-
den and city diesel in Fintand) can cause a loss of up
to 5% of power and an increase in fuel consumption of
about 2-3 %.




Maintenance

Fuel filters, replacing

NOTE! Do not fill the new fuel filter with fuel before .
assembly. There is a risk that contamination could get
into the systerm and cause malfunctions or damage.

N\ WARNING! The fuel filter must be changed when
the engine is cold, t6 avoid the risk of fire due to
spilied fuel on hot surfaces. ’

Clean round the fuel filter.

2. Remove the filter with a suitable fiiter remover.
Coilect any spilled fuel in a collection vessel.

3. Clean the filter mating surface on the filter ..
bracket. i P

4. Lubricate the seal with digsel fuél and install the .
new fuel filter. Tighten the fuel filter in accordance -
with the instructions on the fuel filter. .. - '

5. If necessary, vent the fuel sfstem, p[eaisé}'iefer'to
“Fuel System, Venting™. S T

NOTE! If a water trap is installed: change."'thé filter in,
it at the same time as the fuel filter, and clean the wa:
ter trap in the plastic bowl under the fiter.with a soft
rag.

Primary fuel filter, change _
1. Undo the cable from the water trap sensof,  © . % | s

2. Remove the water trap filter from the fitter bracket.™ . ="
Collect any spitied fuel in a collection vessel.. RV

3. Remove the lower part of the water trap from the * ™.+ -
filter. i.00

4. Clean the lower pari of the water frap with a §bft;;r= ‘.?:—
rag. Check that the drain hole in the lower partis  *

not blocked.

5. Install a new seal on the lower part and lubricate *
the seal with diesel fuel. Re-install the lower part” -
of the filter. . :

6. Lubricate the seal with diesel fuel. Screw the filter .
onto the filter bracket by hand until the'rubber séal -
just touches the mating surface. Then tightena
further half turn, no more. e

7

7. Connect the cable to the water trap sensar. . .

8. If necessary, vent the fuei system, plea"se re_férﬂtd Yok
“Fuel System, Venting”. - ;1




Maintenance

Draining condensate, fuel system

NOTE! Put a collection vessel under the fuel filter to
collect the condensate and fuel.

1. Open the drain nipple (1) in the base of the pri- .
mary fuel filter.

2. Tighten the drain tap (1) when fuel without water
starts to run out.

4

A .

e E L Venting the fuel system

R The system does not need to be vented unless it has
been run completely dry. Venting is then done with the
hand pump on the fuel fitter bracket.

W
P .
FAEN .

RN




Maintenance

Electrical system

The engine is equipped with a 2-pole electrical system and an alternator. Systemn valtage is 24V,

. A WARNING! Before any work is done on the electrical system, the engine must be stopped and the current
cut by switching off the main switch(es). All connections to equipment such as battery chargers or other aux--
iliary equipment must be broken.

Main switch =~ =

r 0 The main switches must never be disconnected be- -

i fore the engine has been stopped. I the circuit bé-

'_'F(‘ tween the alternator and the battery is disconnected’
— when the engine is running, the aiternator and elec-

tronics can be damaged. The charging circuits must
never be re-connecied with the engine runmng for the -
same reason. .

/\ IMPORTANT! Never disconnect the currentwith .
the main switch{es) when the engine is running.

Circuit breaker

The engine is equipped with a 10 A circuit breaker , £
which cuts the current if overloaded. A e L

The circuit breaker is located on the left-hand side of . Ny
the engine, please refer to Component Location. f_ﬂ b

Note. The engine stops if the fuse trips.

If the circuit breaker trips frequently, an authonzed
Volvo Penta workshop should be contacted to mvestl-
gate the cause of the overload. S

.’;v!%\‘ 7;-. .
Electrical connections !
Check that electrical connections are dry, free from
oxide and that they are securely tightened. Spray

these connections as necessary with water~repellent :
Univergal oif spray (Volvo Penta unlversal oil). P 7




Maintenance

Battery. Maintenance

A WARNING! Fire and explosion hazard. Batteries
must never be exposed to open flames or
sparks.

& WARNING! Never confuse the positive and neg-
ative poles on the batteries. Risk of arcing and
explosion.

A WARNING! Battery electrolyte is highly corro-
sive, Always protect your eyes, skin and clothes
when handling batteries. Always use protective
goggles and gloves. If acid comes into contact
with your skin, wash at once with soap and a lot
of water. If you get battery acid in your eyes,
flush your eyes with a lot of water, and get medi-
cal assistance at once.

Connection and disconnection

When you connect batteries, first connect the + cable
(red) to the + pole on the battery. Then connect the —
cable (biack) to the ~ pole on the battery

When you disconnect batteries, connect the - cable
(black) first, then the + cable (red).

Cleaning

Keep the batteries dry and clean. Contamination and
oxide on the batteries and battery poles can cause
stray currents, voltage drop and discharge, especially
in wet weather. Clean oxidation from the battery poles
and terminals, using a brass brush. Tighten the termi-
nals securely and grease them with terminal grease or
Vaseline.

Filling

The electrolyte level should be 5-10 mm above the

cell plates in the battery. Fill up with distilled water if

necessary: After filling, the battery should be charged

for at least 30 minutes by running the engine at idle.

_ ' NOTE! Some maintenance-free batteries have special
e instructions, which must be observed.

3 e




Maintenance

Batteries, charging

& WARNING! Explosion risk! Hydrogen is given off
when batteries are charged. This forms an explo-
sive mixture with air. A shart circuit, open flame
or spark could cause a violent explosion. Venti-
late well. -

A WARNING! Battery electrolyte is highly corro-
sive. Protect your eyes, skin and clothes. Al-
ways use protective goggles and gloves. [f acid
comes into contact with your skin, wash at once
with soap and a iot of water. If you get battery-: = |
acid in your eyes, flush at once with a lot of cold <™
water, and get medical assistance atonce. - . .

-

Charge batteries if they have become discharged. If - -, -
the engine is not used for a longer period of time, the

batteries should be fully charged, then possibly trickle

charged (please refer to the battery manufacturer's * - . :
recommendations). Batteries are damaged by being A
left discharged, and can alsa freeze and burst easier -

in cold weather. 3 ol

A IMPORTANT! Observe the instruction manual for .
the battery charger carefully. To avoid the risk of -
électrochemical corrosionwhen anexternal .. - . '
charger is connected, the battery cables shotild -
be removed from the batteries before the charger.
is connected. o N

Fenty

During charging, unscrew the cell plugs but leave _
them in the plug holes. Ventitate well, especially if the
batteries are charged in an enciosed space. .

-
M

A\ WARNING! Always cutthe charge currentbe- .~ %+
fore the battery charger clamps are undone. . ) ‘
Never confuse the positive (+) and negative (-)x.  ~
poles on the batteries. This can cause serious, . i.’,
arcing and can cause an explosion. L

For so-called quick charging , there are special ' , '
rules. Quick charging can shorten battery life, and-~ - -, = -7,
should therefore be avoided. I i

S

&
;
wf’




Maintenance

Component location

17" Coolantlevel sensor
.2, Charge pressurel charge temperature sensor

-3 A filter pressure and temperature sensor
4 Ma:n circuit breaker 10 A
5 Extra stop

- 6. Main relay s
'7 D:agnostlc connector (2-p|n connector)

e

8 oil’ pressure Senser

' 9. Fuel pressure sensor

:10. Sensor, water in fuel

“- 1. Oillevel and oil temperature sensor (installed in-
- -..side the oil pan)
o 12 Crankcése pressure sensor
1 ; Air pre-heater with pre-heating relay
_“. " 14. Camshaft position sensor
#15. Coolant temperature sensor
" 16, Piston cooling pressure sensor

- Eli'rwﬁé;all position and speed sensor .




Laying up

The engine and cther equipment must be laid up to prevent damage if they are not used for two months or more. It
is important that this is done in the correct manner, and nothing is forgotten. For this reason, we have compileda

check list of the most important points.

Before the engine is taken out of service for a long period of time, an authorized Volvo Penta workshop should
check it over. Have any faults and deficiencies attended to, so that the equipment is in order, ready for the next

start.

A WARNING! Before you stari to do any maintenance work, read the “Maintenance” chapter carefuﬁy. This
contains instructions for doing work in a safe and correct manner. -

A WARNING! Some conservation oils are flammable. Some are also dangerous to breathe. Ensure good venti -

lation. Use a protective mask for spraying.

3

A IMPORTANT! Remember the following when washing with a high pressure washer: Never aim the water jet

at seals, rubber hoses or electrical components.

Conservation p e e

av

For up to 8 month’s stoppage: RUPSE
Change the oil and oil filter on the engme then
warm it up afterwards. oo

More than 8 month’s stoppage:

Conserve the lubrication and fuel systems with -
conservation oil. Please refer to the instruction
on the next page. '

Check that the coolant offers sufficient frost pro-k"' :
tection. Top up as necessary. Alternatively, you , -

.

can drain the coolant {also drain the coolanj ﬁlter) .

e

Drain any water and contamination from the fuel
filters and {uel tank. Fill the fuel tank completely
to avoid condensation. ‘.-:

Disconnect the battery cables, clean and chga,r‘gé;
the batteries. Trickle charge the batteries while'.© ..
the equipment is laid up. A poorly charged bat-
tery can freeze and burst. .

Clean the outside of the engine. Do not use a high-’
pressure washer for engine cdleaning. Touch up
paint damage with Volvo Penta original paint.

i

Spray the components of the electrical system . “ L
with water-repellent spray. SR

Check and rust-proof any control cables.,

ATy
Put a note on the engine with the date, type of
conservation and the conservation cil used.

Cover over the air filter, exhaust pipe and englne ' 'T'
Ifnecessary .




Laying up

Removing conservation

preparations .

¢ Remove any covers from the engine, air filter and ¢ Close the drain taps and install anydrainplugs. i
exhaust pipe. ¢ Check the coolant level. Top up as necessary. l

e Putthe correct grade of oil into the engine, if nec- e Connect the fully charged batteries.

. essary. Install a new oil filter if the filter was not . _ _
changed during conservation. e Start the engine and warm it up at fast idle with no

loading.
. lnstall new fuel filters and vent the fuel system. 9

e Check the drive belt{s).

e Check the condition of all rubber hoses, and re-
tighten the hose clamps.

e Check that no oil, fuel or cootantleakageoccurs.

.Conservation of the lubrication and fuel systems for more than 8 months’ stoppage:

¢ Drainthe engine oil and fill up with e Start the engine and run at a fast idie until about
.+ ‘conservation oil* to just over the MIN 2 liters (1 US quart) of the fluid in the jerrican
marking on the dipstick. have been used. Stop the engine and connect

CBnnect the fuel suction and returmn hoses o a the ordinary fuel pipes.

1/3 full jerrican containing conservation oil* Drain the enging’s conservationoil.

and 2/3 diesel fuel. Follow the other instructions on the previous
Vent the fuel system. page.

* Conservation oils are sold by oil companies.




Fault codes

A WARNING! Read through the safety advice for care and maintenance work in the “Safety information” chap-
ter before you start work. :

There are no active faulis.

Reason:

*  Water in fuel.

Reaction:

«  Warning lamp lights up.
Action:

*  Empty the primary fuei filter.

Reason:

«  Low coolant level
Reaction:
»  Warning lamp lights up.

« VE engines: Engine control module reduces en-
gine power (unless the protection has been shut
off with the diagnostic tool VODIA).

GE engines: Engine is shut off (unless the protec-
tion has been shut off with the diagnastic too! VO-
DIA).

Action:
+ Check the cooclant level.
«  Check coolant level monitor function.

w

Reason:
«  Short circuit to positive (+).
«  Faultin sensor.

Reaction: Lo

+ None. o j.:' - :

Action: §

*  Check that the coolant level sensor cable is not
damaged. y ., “ )

*  Check coolant level sensor function. .

+  Check contactpressure in sockets 23 and 10 in
the upper cable connecior (A) on the engme man-
agement module.

5

Reason:

- Nosignal T
+  Abnormal frequency. . S
- Intermittent” signai from the sensor.  © ¢
«  Faultin sensor. ‘ :
Reaction: : ERE S
+ Engine is very difficult to start and runs rougﬁly
when it starts. L
Action: , -

» Check that the sensor connector is correctly m-
stalled.

+ Check that the engine speed sensor cable is not
damaged. o

. Check that the engine speed sensor is correctiy v
installed in the flywheel housing. :

. Check engine speed sensor function.

« Check contact pressure in sockets 37 and 38 in
the upper cable connector (A) on the englne man- :
agement module. P




'Fault codes

Reason:

+  Nosignal

« Abnormal frequency.
» Faultin sensor.
Reaction:

« Engine takes longer to start than normal. Engine
runs normallg.r when is running.

" Action:’ _

.-+ Check that the engine speed sensor connector is
) correctly installed.

Check that the engine speed sensor cable is not
‘damaged .
» ™ Check that the enﬁine speed sensor is correctly
_ . installéd in the upper timing gear cover.
: el e Check engme speed sensor function.

. Check contact pressure in sockets 45 and 46 in
" the upper cable connector (A) on the engine man-
‘ "~ agement mggule

-

Reason.
. Englne speed too hlgh

Reactton' e
#« ' None’
i
Action:
*" «  Once the engine has stopped, search for the rea-
son for high engine speed.
W
;{;\.
w0
tow
Ly ' “
.’P‘,:. n'l
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Reason:
»  Short circuit to positive (+) or earth (ground} ().

+  Fauity potentiometer
Reaction:
= VE engines: Engine goes to idle.
GE engines: Engine speed is maintained.

+ Ifthe accelerator is first released and then de-
pressed, the engine can be emergency operated
by means of the idling switch. ,

Action:

«  Check that the potentiometer is correctly connect-
ed. .

+ Check that the potentiometer cable is not dam-
aged. !

+  Check potentiometer function. ‘

Reason:

= Short circuit.

+  Open circuit.

+ Faultin indicator. !
Reaction: '
»  None.

Action:

*  Check the indicator cables for breaks and short
circuits.

*  Check indicator function. Change indicator as nec-
essary.

*  Short circuit to positive (+) or earth (ground) (-).

*  Open circuit.

Reaction:

*  None.

Action: I

+ Check that the oil pressure sensor cable is not
damaged.

*  Check that the ol pressure sensor is correctly
connected.

« Check contact pressure in socket 11 in the lower
cable connector (B) on the engine management
module.
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Fault codes

Reason;
+  Short circuit to positive (+) or earth (ground) -).
= Open circuit,

Reaction:
+  None.
Action:

» Check that the charge air temperature sensor con-
nector is correctly installed.

« Check that the charge air temperature sensor ca-
ble is not damaged.

+  Check that the charge air temperature sensor is
correctly installed.

»  Check charge air temperature sensor function.

«  Check contact pressure in socket 47 in the upper
cable connector (A) on the engine management
moduie.

Reason:

+  Short circuit to positive (+) ar earth (ground) ().
«  QOpen circuit.

Reaction:

» Pre-heating is also activated when the engine is
hot. -

Action;

»  Check that the coolant temperature sensor con-
nector is correctly installed.

+  Check that the coolant temperature sensor cable
is not damaged.

« Check that the coolant temperature sensor is cor-
rectly installed.

= Check coolant temperature sensor function.

Reason:

»  Short circuit to positive (+) or earth {ground) (-).
*  Avbroit.
Reaction:

+ Engine smokes more than narmally during accel-
eration/load increase.

Action: . B

«  Check that the charge pressure sensor connector, *
is correctly installed. : )

» Check that the charge pressure sensor cabie is
not damaged. .-

»  Check that the charge pressure sénsor is correct—
ly installed. - :

+  Check charge pressure sensor function.” - H

+  Check contact pressure in socket 22 in thie upper @~
cable connector (A) on the englne management
module. -

Reason:
+ Charge pressure too high .
Reaction:

- VE engines: Engine control modiile reduces en-
gine power (unless the protection has been shut
off with the diagnostic tool VODIA).

GE engines: Engine is shut off (unless the protec-
tion has been shut off with the d|agnost|c tool vVO- L
D,A) . . t. .

Action: .
»  Check turbocharger compressor function.

‘-‘ - 7

L

»  Check charge pressure sensor function. . ,
= Check fuel volume/unit injector.

Reason:
*  Short circuit to positive (+) or earth (ground)‘ )"
= Open circuit. ‘ o :.,
Reaction: v ‘

+  None. E g
Action: w .

+ Check that the fuel pressure sensor connector |s
comrectly installed.

s Check that the fuel pressure sensorcabié‘ls not £
darmaged. : i— LY

+  Check that the fuel pressure sensor cable is cor; v i
rectly installed.

+  Check fuel pressure sensor function. RN

«  Check contact pressure in socket 16 in the fower * |
cable connector (B) on the engine management
module. )




Faulf codes

—————N

Reason:.
« Charge air temperature is too high.
Reaction:

+ VE'engines: Engine control module reduces en-
gine power (unless the protection has been shut
off with the diagnostic tool VODIA).

.. GE engrnes Engine is shut off (unless the protec-
- tion has been shut off with the diagnostic tool VO-
DIA). i

Action: ‘
-*" Check the qbblant level.
- Check the intercooter (cleanliness).
Check charge air temperature sensor function.
. Check thermostat function.

Reason.
. Short cwcmted to (+)or negative (-).
' Actwated for too long time.,
"Re‘éction:, R :

. EQQiné.can not be started.

. The engine starts as soon as the ignition is
. switched on.’

. - Action: ©

* {Check-that the starter switch connections are not
damaged. o

)
« Check that the ignition switch cablg is not
damaged.

'Reason:

' _+4ns, Faulty data fink (CAN), CIU.

Reaction' i

' :"'?3_"‘ lnstruments and warning lamps stop working.
" 'Act;pn:

T . 'Check that the 8-pin connector is not damaged.

4 *'7 Check that the cables between the ClU and the
BRI engme management unit are not damaged.

. Check that sleeves 11 and 12 in the connector on
. the CIU are not damaged.

' '~ Check contact pressure in sockets 51 and 55 in
. the-lower cable connector (B} on the engine man-

7" agement moduie.
*

Reason:

« |nternal fault in control module.
Reaction:

«  Engine not operating: engine can not be started.
Engine operating: engine idles and can only be
stopped with the emergency stop.

Action:
»  Check that the 8-pin connector is not damaged.

»  Check that the cables between the ClU and the
engine management unit are not damaged.

« Check that sleeves 11 and 12 in the connactor on
the CIU are not damaged.

= Check contact pressure in sockets 51 and 55 in
the lower cable connecteor {(B) on the enging man-
agement module.

Reason:

+ Qi pressure is too low.
Reaction:
+  Warning lamp lights up.

VE engines: Engine cantrol module reduces en-
gine power (unless the protection has heen shut
off with the diagnostic tool VODIA).

GE engines: Engine is shut off (unless the protec-
tion has been shut off with the diagnostic tool VO-
DiA).

Action:
+  Check oif tevel.
+  Check that the air filers are not blocked.

+ Check system pressure vaives and safety valves
in the oil system.

)
o

+  Check oil pressure sensor function,




Fault codes

Reason:

¢ Piston cooling pressure is too low. = Short circuit to negative (-).
™\ Reaction: ' : +  Faulty alternator
&> « Engine stopped, applies to both GE and VE en- * Faulty battery, battery cables.
gines. The fault code is de-activated at engine Reaction:
speeds below 1000 rpm. eaction:
Action: *  Warning lamp lights up.

Problems in engine starting. - .+

« Check that the oil pressure in the engine exceeds o
2 kPa (0.3 psi). Action: T

+ Check the supply voitage from the control unit. e
+  Check that battery. ' '

Reason:
*  Check the aternator.

» Short circuited to (+)} or negative {-).

“

«  Open circuit.

Reaction: Reason: ,
«  None. - Electrical fault. N e
ﬂ Action; = Faulty compression or unit injector. W N
® . Checkthatthe piston cooling pressure sensor Reaction: '

i

conneactor is correctly installed. . . a
* Engine runs on 5 cylinders., _ -
«  Check that the piston cooling pressure sensor ca- o

ble is not damaged. " Abnormal sound. T

+  Check that the piston cooling pressure sensor is *  Reduced performance.

correctly instailed. *  Cylinder balancing is stopped -> Less.even run-
~ «  Check piston cooling pressure sensor function. ning atlower speeds and low loading. . . " * ‘
&' -« Check contact pressure in sockets 10 and 14 in Action: e i
the lower cable connector (B) on the engine man- »  Check contact pressure in socket 24 in the upper - .
agement module. cable connector (A) on the engme management S
moduls. o
+  Check that the unit mjector cables are not dam- P
aged. . i

+  Check that the unit injector connections are nat ey
,W damaged. ST

s Check fuel supply pressure.
* Check the valve clearance. .
» Do a compression test and check cylinder #1. i




Fault codes

Reason:

Faulty data link.

Reactlon

Warmng lamp hghts up.

"+ Action: S

<

Che‘ck‘thetjthe 8-pin connector is not damaged.

“Check that the.cables between the CIU/DCU and
© the engine management unit are not damaged.

. O
.Check that sleeves 22 and 37 in the connector on
" the-CiU are; .not damaged.

Check’ contact pressure in sockets 33 and 34 in
the upper cable connector (A) on the engine man-
: agement module.

EGed
"- Reason: -
. i Short circuit

Fault in oil pressure sensor and/or charge air pres-
sure sensor

Reactmn

‘Faulty values in oll pressure and charge air pres-
sure sensors..

Fault code for oil pressure and charge air pressure

SENsors.
Low engine power.
Qil pressure and orl temperature instruments show

Action:

Check that the oil pressure and charge air pres-
sure sensors are not damaged.

Check contact pressure in socket 7 in the upper
cable connector (A) on the engine management

" . module.

Ghieck the ol pressure sensor and charge air pres-

. _Sure sensor.

Reason:

« Faulty EEPROM, CIU.

+  Faulty flash memory, CIU.

«  Faultin eontral module, CIU

Reaction:

«  ClU retums to factory setting.
+ Engine goes to idle.

* Engine can not be started.
Action:

»  Change CIU unit.

Reason:

*  Memory fault in engine management system.
Reaction:

* Engine might not start.

Action:

+ Change engine control unit.

Reason:

* Internal fault in control module
*  Faulty programming
Reaction:

» Engine does not start.
Action:

* Re-program the control modulie. if the fault re-
mains, change the control module.

Reason;
» Internal fault in control module.
Reaction:

+ Engine misfires.

= Engine does niot start.

Action:

= Change engine control unit.

(o

(o
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Technical data

General

Type designation

TAD1641VE

L LN

H

TAD1642VE . TAD1640GE TAD 1641GE TAD1642GE .
Max effect (kW) / (rpm) 420/ 1800 494 / 1800 ' ’
Max torgue {Nm) / (rpm) 2700 1 1200 3150 /1200 . i oo
1800 rpm Prime/Stand-by 401 / 440 kW 4417484 kW 7| 4967 545 kW
1800 rpm Prime/Stand-by 445 / 494 kKW 504 /565 KW - | 5517604 kW
Compression ratio 17,5:1 17,5:1 17,5:1 1651~ | o 1687 ¢
Low idle (rprm) 600 600 300 90 . - | "+ a0,
High idie {rpm) 1800-2000 1800-2000 1500 / 1800 1500/ 1800 1500/ 1800
Highest full load speed {rpm) 1800 1800 1500 / 1800 150071800 .+ " A500/ 1800
No. of valves 24 24 24 24 - 24 ,
No. of cylinders 6 6 6 6 b 6
Cylinder bore (mm/inch) 144 144 144 144 144 .
Stroke (mmvinch) 165 (6.5) 165 (8.5) 165 (6.5) 165 (8.5) 165 (6.5)
Swept volume (dm, cu.in® |  16.1 (892) 16.1 (892) 16.1 (892) 16.1 (892) 16.1 (892)
— ;
Injection sequence 1-5-3-6-2-4 1-5-3-6-2-4 1-5-3-6-2-4 1-5-3-6-2-4 15-3-6-2-4
A
X
L




Technical data

Lubrication system

0il
Change volume, including filter change ................. 48 liter {12.6 US gallon)
Qil pressure, hot engine L
_atoperating SPeed .....cocvcrre e e 300-650 kPa (44-94 psi)
atidle, MM ..o e 270 kPa (39 psi)
. - Oilgrade ......... eeee e ettt frr e ee e e aet ettt aaenr s aeenes Please refer to the specification under "Maintenance”.
Viscosity ..... SOOI Please refer to the specification under “Maintenance”.
. Qitfilter |
Full flow filter ... e e 2
L By-passfilter ... 1
" oil pump*
TTYP et Gear driven
™y
&
£
¥
FS
': y .-
¥
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Technical data

Fuel system

Feed pump

Matartryck vid 600 rimin ... B min 100 kPa {14.5 psi)

Supply pressure at 1200 rpm ...eeeiiiecciiiiciie min 300 kPa (43.5 psi)

Supply pressure at full 10ad ...........co....coervcenerns ~ min 300 kPa (43.5 psi) ‘
By - pass valve [

Opening Pressure ..........cccoovieeeevnvinee e v RO 400-550 kPa (58-80 psi)

Fuel specification

The fuel must comply with national and intemational standards for comrmercially supplied fuels, such as: -
EN 590 (with nationally adapted environmental and cold requirements)

ASTMD975No1-Dand2-D.

JIS KK 2204

Sulfur content: Complying with legal requirements in each country.

Low density fuel (urban diesel in Sweden and city diesel in Finland) can cause a loss of up to 5% of power and an
increase in fuel consumption of about 2-3%.




Technical data

Cooling system

TYP ettt e e et e en st e st e Pressurized, sealed
Pressure cap, max. Opening pressure ..............ce...... 75 kPa (11 psi)
WVolume (BNGINEY ...ovveeen et e 20 liter (21.1 US quart)
Volume (engine + radiator and hoses) ..............c......... 60 liter (15.8 US gallon)
Thermostat
T Quantity ........-..... e S et eate oot sere et eanens 1 pes.
~ Opening temp‘é‘.rature ............ J ST 86° C (187°F)

Electrical system

System VORAZE .o 24V
Alternator
voltage/max. current density ............cc.ooveeiiiinenn 28V /8DA
POWET AP, . ceosreeveeanesscesrssssme et mssrseseoenesessnemeeessarneee 2200W
Alternative generating equipment (optional): ...............
" voltage/max. current densnty ................................... 28VI110A
POWET APP. e eovee e e vsree e see e errae e e e 2800w
. Battery capacuty ........... et e s e e ere 2 pes. series connected 12V, max. 225 Ah
.Battery electrofyte specific grawty at +25°C:
., fullycharged battery .............c..oocoovrivceveri e 1,28 gfcm?® (1,24 g/em®y*
“ re-chargebatteryat ... 1,20 gfem? (1,20 gfcm?)*

" NOTE! Applies to batteries with tropical acid.
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Post or fax this coupon to:
Document & Distribution Center

Order Department
ARU2, Dept 648620
SE-40508 Goteborg

Sweden

Fax +46 31545772

Orders can also be placed via

the Iternet: ~ '~ ¢ *‘ﬁ .
» http: lfwww volvopenta com/
manuallcoupon “ﬂg,\w
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“commande a:

Document & Distribution Center
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" Suéde
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SE-405 08 Goteborg
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Yes please,
I would like an operator's manual in English at no charge.

Publication number: 7746102 -

Oui merci,

Je souhaite recevoir un manuel d'instructions gratuit en francais.
Numéro de publication: 7746104
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Néter que 'offre est valable 12 mols & partir de la date de livraison du
moteur, puis seulement dans la mesure des stocks disponibles. VOLVO
NTA
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Franquear o enviar fax a:
Document & Distribution Centar
Order Department

ARUZ, Dept. 64520

SE-405 08 Géteborg

Suecia

Fax: +46 31545772

El pedido puede hacerse tam-
bién por internet:
hitp:/Awww.volvopenta.com/
manual/coupon

® @™

Spedire il tagliando per postao
per fax a:

Document & Distribution Genter
Order Department

ARU2, Dept. 64620

SE-405 08 Goteborg

Svezia

. Fax: +46 31 545 772

L'ordinazione pud essere fatta
anche su Internet:
http:/Awww.volvopenta.com/
rmanual/coupon

@
>

Posta eller faxa kupongen till:
Dokument & Distribution center
Ordemaottagningen

ARU 2, Avd. 54620

SE-405 08 Goteborg

Sverige

Fax: +46 31 545772

Bestilllningen kan dven gbras
via internet:
hitp-fiwww.volvopenta.com/
manualicoupan

pra que haya existenicias, PENTA -

O SENRP R
oo
\ -
r—-— - —__— ——_——_——— — —— o~ ——— =
P L £
l Si, grazie, o 1.
| desidero ricevere gratuitamente un manuale distruzioni in lingua italiana. , %~ *r |- ;
| public. No.: 7746106 ' C o |
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Si gracias, ,
deseo recibir gratuitamente un libro de instrucciones en espariol.
Numero de publicacién: 7746105
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Observe que la oferfa es valida durante 12 meses a partir de la fecha de entrega - . :_,’ 4
ds! motor. A partir de fa fecha de finalizacion de fa oferta, la mismg es véfida siem- . WOLNO
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Notare che la validita dell’'offerta é garantita solo per 12 mesi dalla consegna del

motore, dopodiché si procederd fino ad esaurimento scorte. YOLVO Eare
PENTA. -
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| Ja tack, 1|; =
I jag vill kostnadsfritt ha en instruktionsbok pa svenska. I . .
| publikationsnummer: 7746101 N [ )
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I Observera att erbjudandet géller | 12 manader fr&n motorns - P . I . .
| leveransdatum, direfter endast i man av tillgang. ' f ;
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Stuur of fax de coupon naar:
Document & Dlstnbuuon Center
Order Department
ARU2.- Dept 64620
) SE-40508 Goteborg
. Zweden’ = R,

s Ukunt ook bestellen wa S
.‘._a’: mternet' A
Ie http IMww vulvopenta‘oomf

* Postita tai faksaa kizponki

", Document & Distribution Cénter
Order Department

*+ v ARUZ, Dept. 64620
SE-40508 Goteborg
-Ruotsi oL : nor st
Fax: +46 31 545772 oL

T|Iauksen von tehda myos

S Intemet!ssa

", http: I‘fwww voIvopenta coml
manualfcoupon .

e

Envie o taldo pelo correio ou
. 3"‘ um fax para:

Ty Document & Distribution Center
T Order Department
o et ARUI2, Dept. 64620 !

teox¥ SE40508 Géteborg
¢ SUéCla =N J‘\_
" Fax: +46 31 545 772

A encomenda também pode
ser feita através da Internet:

<<,‘ i
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http.//WWW votvopenta oom/
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Denk eraan dat de aanbieding geldt tot 12 maanden na levering van de

| Ja graag,

I ik wil kosteloos een instructieboek in.het Nederlands ontvangen.

I Publicatienummer: 7746108 N
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mofor, daama nog slechts indien beschikbaar. WLVO
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| Kylla Kiitos,
I haluan suomenkielisen chjekirjan veloituksetta.
l Julkaisunumero: 7746107
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l Ota huornioon, etts tarfous on voimassa T vuoden afan
maotiorin fuovituspiivamadrists, sen jalkeen vain VOLVO
, tuofteen saatavuuden perusteelia. PENTA
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Sim, obrigado(a)!
Gostaria de receber gratuitarmente um manual de instrugdes em portugués.
Numero de publicagio: 7746109
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TaxudpoUNaTe auTd TO Kouniow
OINY NAPAKAT SEtduva
oTeihTE TO g pak aTov
MaPaKATw apBlo pak;
Document & Distribution Center
Order Department

ARU2, Dept, 64620

T | LO
SE-405 08 Gpteborg
Sweden
Fax: +46 31545772

Mrmopeite eniong va SWoeTE Ty
napayyeAld gag pEgw Tou
internet, oTn &eubuvon;:

hitp:/ fwww volvapenta.com/
manual/coupon

OTnpaebTe 3TOT TANOH
NOYTOR WMk PAKCOM Ha UMA:
UeHTp ROAroTOBKNA

AOKYMEHTALKMA K
pacnpocTRaHeHun

Otpen o6paboTkm 3akazos
ARU2, Otp. 64620

SE-405 08 Metebopr
Liseuwst

hakc: +46 31545772
3akastl TaKKe MOKHO
pasMeLLaTth yepea MHTepHeT:

http:/Awww.volvapenta.com/
manual/coupon

©a ﬂeshu €va aviituno tou cyxeipidiou Xprioms amv ayyAuki yhmucu xmptq
Kapud YpEwor.

ApLBude éxdocrnq: 7746110
Ovopa
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MapakaAoUpe onuesoTe 6Tt autr n mpeapapd woxUet yia 12 Lijves ago',_rnv * r‘
nuepounvia mapddoong Tng nxavric. Merd 8a eivan Bepa Siademudnrag.

Homep napganma; 7746112
Wvm

,TIIWII\IIWI

Agpec
I!ILIIII\I\J

r|\||~\|1\||1|1; ‘
ﬁlp\||tl|1||\||1|1m

CrpaHa W

|7I\II\II\II\IIII|l1IIIII

K BattieMy ceadsHuI0, aMo NpedioneHue AelicmaumensHo 8 meteHue 12
mecsayee om dambl ocmaaky deuzamens; 8 JaneHeltuem OHG Ja8LICLIT Om
HaruMUA.
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