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Foreword

Volvo Penta industrial engines are relied upon throughout the world,
in both mobile and stationary applications, under some of the most
rigorous conditions imaginable. This is not by chance.

After more than 90 years of producing engines the name Volvo Penta
has come to symbolize reliability, technical ingenuity, first-class perfor-
mance and longevity. We believe that these characteristics are also
ultimately your requirements and expectations for new Volvo Penta
industrial engines.

To make certain that your expectations are matched, we ask that
you read carefully through the instruction book before starting
the engine.

Sincerely
AB VOLVO PENTA
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Safety information

Read this chapter very carefully. It has to do with your safety. This describes how safety information is presented
in the instruction book and on the product. It also gives you an introduction to the basic safety rules for using and
looking after the engine.

Check that you have received the correct instruction book before you read on. If not, please contact your
Volvo Penta dealer.

Incorrect operation can lead to personal injury and damage to products or property. So read the
instruction book through very carefully before you start the engine or do any maintenance or
servicework. If there is still something which is unclear or if you feel unsure about it, please con-
tact your Volvo Penta dealer for assistance.

A This symbol is used in the instruction book and on the product, to call your attention
to the fact that this is safety information. Always read such information very carefully.

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.

l!_l!| 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

Safety rules for operation and maintenance

/\ Daily checks

Make it a habit to always give the engine and engine
bay a visual check before operation (before the en-
gine is started) and after operation (when the engine
has been stopped). This helps you to quickly discov-
er whether any leakage of fuel, coolant, oil or any oth-
er abnormal event has happened, or is about to hap-
pen.

A\ Fuel filling

There is always a risk of fire and explosion during fuel
filling. Smoking is not permissible, and the engine
should be stopped.

Never over-fill the tank. Shut the tank cap securely.

Only use the fuel recommended in the instruction
book. The wrong grade of fuel can cause malfunctions
or stop the engine. In a diesel engine, it can also
cause the injection pump to bind and the engine will
over-rev, entailing a strong risk of personal injury and
machinery damage.

/\ Carbon monoxide poisoning

Only start the engine in a well- ventilated area. When
operated in a confined space, exhaust fumes and
crankcase gases must be ventilated.

/\ Operation

The engine must not be operated in environments
which contain explosive media since none of the elec-
trical and mechanical components are explosion
proof.

Going close to a running engine is a safety risk. Hair,
fingers, loose clothes, or dropped tools can catch on
rotating components and cause severe injury.

When engines are supplied without touch guards, all
rotating components and hot surfaces must be pro-

tected after installation in their application, if neces-
sary for personal safety.

A\ Ignition lock

If the instrument panel does not have a key switch,
the engine room must be lockable, to prevent unau-
thorized persons from starting the engine. Alternative-
ly, a lockable main switch can be used.

/\ Care and maintenance

Knowledge

The instruction book contains instructions for doing
the most common service and maintenance tasks in a
safe and correct manner. Read them carefully before
starting work.

Literature for more major tasks is available from your
Volvo Penta dealer.

Never do a job if you are not entirely sure about how
to do it. Please contact your Volvo Penta dealer and
ask for assistance instead.

Stop the engine.

Stop the engine before opening or removing the en-
gine hatch/hood. Care and maintenance work should
be done with the engine stopped unless otherwise
specified.

Prevent the engine from being started by cutting the
current with the battery isolator, or remove the cable
from the battery positive pole before you start service
work. Fix a notice by the operator’s seat to say that
work is in progress.

Working with, or going close to a running engine is a
safety risk. Hair, fingers, loose clothes, or dropped
tools can catch on rotating components and cause se-
vere injury. Volvo Penta recommends that all service
work which requires the engine to be running should
be done by an authorized Volvo Penta workshop.
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Safety rules for operation and maintenance (contd.)

Lifting the engine

The existing lugs on the engine should be used for lift-
ing. Always check that the lifting devices are in good
condition and that they have the correct capacity for
the lift (engine weight together with auxiliaries, if fit-
ted). The engine should be lifted with an adjustable
lifting boom for safe handling. All chains or cables
should be parallel to each other and should be as
square as possible to the top of the engine. Please
note that auxiliary equipment installed on the engine
could change its center of gravity. Special lifting de-
vices may then be needed to obtain the correct bal-
ance and safe handling. Never do any work on an en-
gine which just hangs from a liftingdevise.

Before starting

Re-install all guards which have been removed during
service work, before re-starting the engine. Make sure
that there are no tools or other objects left behind on
the engine.

Never start a turbocharged engine without the air filter
in place. The rotating compressor turbine in the turbo-
charger can cause severe injury. There is also a risk
that foreign bodies could be sucked in and cause ma-
chinery damage.

/\ Fire and explosion
Fuel and lubrication oil

All fuel, most lubricants and many chemicals are
flammable. Always read and observe the advice on
the packages.

Work on the fuel system must be done with the en-
gine cold. Fuel leakage and spills on hot surfaces or
electrical components can cause fires.

Store oil and fuel soaked rags and other flammable
material in a fire-proof manner. Oil soaked rags can
self-ignite in certain circumstances.

Never smoke when filling fuel, lubrication oil or when
close to fuel filling stations or the engine bay.

Non-original spare parts

Components in fuel systems and electrical systems
on Volvo Penta engines are designed and manufac-
tured to minimize the risk of explosions and fire, in ac-
cordance with applicable legal requirements.

The use of non-original spare parts can cause an ex-
plosion or fire.

Batteries

Batteries contain and give off an explosive gas, espe-
cially when charged. This gas is very flammable and
highly explosive.

Smoking, open flames or sparks must never occur in
or near to batteries or the battery locker.

Incorrect connection of a battery cable or start cable
can cause a spark which can be sufficient, in its turn,
to make the battery explode.

Start spray

Never use start spray or similar preparations to help in
starting an engine with air pre-heating (glow plugs /
starting heater). They may cause an explosion in the
inlet manifold. Danger of personal injury.

/\ Hot surfaces and fluids

A hot engine always offers the risk of burns. Be on
your guard against hot surfaces: the exhaust mani-
fold, turbocharger, oil pan, charge air pipe, starting
heater, hot coolant and hot lubricating oil in pipes,
hoses etc.

/\ Chemicals

Most chemicals, such as glycol, rust preventer, con-
servation oils, degreasers etc. are hazardous. Always
read and observe the advice on the packages.

Some chemicals, such as conservation oils, are flam-
mable and alsohazardous to breathe. Ensure good
ventilation and use a protective mask for spraying. Al-
ways read and observe the advice on the packages.

Store chemicals and other hazardous material out of
the reach of children. Hand in surplus or used chemi-
cals to a recycling station for destruction.

/\ Lubrication system

Hot oil can cause burns. Avoid skin contact with hot oil.
Make sure that the oil system is de-pressurized before
starting work. Never start or run the engine with the oil
filler cap removed, because of the risk of oil spillage.
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/\ 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 etc., still has to be
opened or removed when the engine is hot, undo the
filler cap slowly and carefully, to let the pressure out
before removing the filler cap completely and starting
work. Note that the coolant can still be hot and cause
scalding.

/\ Fuel system

Always protect your hands when searching for leaks.
Fluids which leak under pressure can force their way
into body tissue and cause severe injury. There is a

risk of blood poisoning (septicemia).

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

/\ Electrical system
Cut the current

Before any work is done on the electrical system, the
engine must be stopped 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 to 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 soap 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.

/\ Electric welding

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

Disconnect both connectors from the engine control
module.

Always connect the welder earth clamp to the compo-
nent to be welded, and as close as possible to the
weld site. The clamp must never be connected to the
engine or in such a way that current can pass through
a bearing.

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.



Introduction

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 before you start the engine.

A IMPORTANT! This instruction book describes the engine and equipment sold by Volvo Penta. Variations in
appearance and function of the controls and instruments may occur in certain variants. In these cases,
please refer to the instruction book for the relevant application.

Environmental responsibility

All of us want to live in a clean, healthy environment,
where we can breathe clean air, see healthy trees,
have clean water in lakes and seas, and be able to
enjoy the sunlight without fearing for our health. Unfor-
tunately, this is not self-evident these days, it is
something all of us must work for.

As an engine manufacturer, Volvo Penta has particu-
lar responsibility and for this reason, environmental
care is a self-evident foundation of our product devel-
opment. Volvo Penta has a wide engine program
these days, where considerable progress has been
made in reducing exhaust fumes, fuel consumption,
engine noise etc.

We hope that you will want to preserve these values.
Always observe the advice in the instruction book
about fuel grades, operation and maintenance, to
avoid unnecessary environmental impact. Please con-
tact your Volvo Penta dealer if you notice any chang-
es such as increased fuel consumption or increased
exhaust smoke.

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

If 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 normal during the first 100-
200 hours of operation. For this reason, check the oil
level more frequently than normally recommended.

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.

Fuel and oils

Only use the grades of fuels and oils recommended 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 eventually
even shorten the life of the engine.

Always change the oil, oil 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 to note the en-
gine/transmission identification number when you
order service and spare parts.
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Certified engines

If you own an emission certified engine, which is
used in an area where exhaust emissions are regu-
lated by law, it is important to be aware of the fol-
lowing:

Certification means that an engine type has been
checked and approved by the relevant authority. The
engine manufacturer guarantees that all engines made
of the same type are equivalent to the certified en-
gine.

This makes special demands on the care and
maintenance you give your engine, as follows:

® Maintenance and service intervals recommended
by Volvo Penta must be complied with.

® Only Volvo Penta original spares may be used.

Service to injection pumps, pump settings and in-
jectors must always be done by an authorized
Volvo Penta workshop.

Warranty

® The engine must not be converted or modified, ex-
cept for the accessories and service kits which
Volvo Penta has developed for the engine.

® No installation changes to the exhaust pipe and
engine air inlet ducts may be done.

® No seals may be broken by unauthorized person-
nel.

The general advice in the instruction book about oper-
ation, care and maintenance applies.

A IMPORTANT! Delayed orinferior care/mainte-
nance, and the use of non-original spares,parts
means that AB Volvo Penta can no longer be re-
sponsible for guaranteeing that the engine com-
plies with the certified version.

Damage, injury and/or costs which arise from
this will not be compensated by Volvo Penta.

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.
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TAD1640GE, TAD1641GE, TAD1642GE, TAD 1641VE and TAD1642VE are in-line, direct injected, 6-cylinder in-

dustrial diesel engines.

All engines are equipped with electronically controlled fuel management (EMS 2), turbocharger, intercooler, ther-
mostatically controlled cooling systems and electronic speed control.

Technical description

Engine and engine block

The engine block and cylinder head are manufac-
tured of alloyed cast iron

Seven bearing induction hardened crankshaft
Wet, replaceable cylinder liners

Cast aluminum pistons with oil cooling

Three piston rings, with a “keystone” type top ring

Induction hardened, overhead, seven bearing
camshaft with

Four valves per cylinder

Replaceable valve seats and valve guides

Fuel system

Microprocessor based fuel supply control unit
(EMS 2)

Gear driven fuel supply pump

Centrally located unit injectors with electromag-
netically controlled fuel valves

Spin-on secondary fuel filter and water trap

Lubrication system

— Water cooled oil cooler

— Gear driven oil pump

— Two full flow filters and a spin-on bypass filter
Turbocharging system

— Turbocharger

Cooling system

— Radiator with expansion tank
— Air cooled intercooler

— Belt-driven water pump

— Piston thermostat

Electrical system

— 24V electrical system

Alternator with charge sensor
80 A (110 A option)
Engine mounted extra stop (AUX STOP)
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TAD1640GE, TAD1641GE, TAD1642GE
TAD1641VE, TAD1642VE
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Identification numbers

Location of engine signs

CHASSIS ID:

VP 000103
i

_ 3 xxxx (1
SERI:—\L:\IO. XXXXXXXXXX (2}

D16A*R5*243 4 xoo e
T

VOLVOPENTA

The sign above shows:

4 B 1 Engine designation
RATED POWER.
RATEDSMF‘EED C 2 Serial number
MswW D 3  Specification number
DST1: E
DST2: F
SPEC. NO. G

The sign above shows:
Engine designation
Engine power, net, (without fan)
Max. engine speed

Main software

Data set 1

Data set 2

G T Mmoo W >

Product number

Explanation of engine designation:
E.g. TAD1641GE/TAD941VE

T — Turbo

A — Airto airintercooler

D - Diesel engine

16 — Cylinder volume, liter

4 — Generation

1 — Version

G - Generator unit engine

V  — Stationary and mobile operation
E - Emission certified

10
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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 Volvo Penta and includes fuel control and diagnostic

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

— coolant level sensor

— oil level and temperature sensor

— oil pressure sensor

— fuel pressure sensor

— water in fuel indicator

Output signals

The control module uses the input signals to control
the following components:

— unitinjectors

— starter motor

— main relay

— pre-heating relay

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

Fuel control

The engine fuel requirement is analyzed up to 100
times per second. The amount of fuel injected into the
engine and the injection advance are fully electronical-
ly controlled, via fuel valves and the unit injectors.

This means that the engine always receives the cor-
rect volume of fuel in all operating conditions, which
offers lower fuel consumption, minimal exhaust emis-
sions etc.

Diagnostic function

The task of the diagnostic function is to discover and
localize any malfunctions in the EMS 2 system, to
protect the engine and to ensure operation in the
event of serious malfunction.

If a malfunction is discovered, this is announced by
warning lamps, a flashing diagnostic lamp or in plain
language on the instrument panel, depending on the
equipment used. If a fault code is obtained as a flash-
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 work-
shops.

If there is a serious malfunction, the engine will 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
tracing.

11
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Instrument, EMS 2

NOTE! All instruments are accessories.

CIU - Control Interface Unit

The CIU is the “translator” between the EMS 2 control
unit and the customer’s own control panel. The CIU
has two serial communication links, a fast one and a
slow one.

The fast one is a so-called CAN link. All data related
to instruments, indication lamps, connectors and po-
tentiometers is controlled by this link.

The slow link manages diagnostic information for
flashing codes etc.

7 a\ DU - Display Unit

The DU is an instrument panel which shows engine
working values graphically on an LCD screen. It con-
sists of an computerised unit for permanent installa-
tion in a control panel.

The DU is connected between the engine control unit

VOLVO PENTA and the CIU or DCU.
\K DD O OO )

Easy Link instrument
(only together with a CIU)

The following “Easy Link” instruments are available:

— Engine speed / hours counter (fault codes are also
displayed on the tachometer display when the di-
agnostic button is pressed)

— Coolant temperature
— Oil pressure

— Qil temperature

— Battery voltage

— Alarm panel

— Turbo pressure

12
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DCU (Display Control Unit)

The DCU (Diesel Control System) control panel is available as an optional accessory for the EMS (Engine Man-
agement System) electronic control system. The DCU is a digital instrument panel which communicates with the
engine control unit. DCU has several functions, such as: engine control, monitoring, diagnostics and parameter
setting.

The menus in the DCU system can be used to check, and in some cases to set a number of different functions in
the EMS system.

NOTE! The menus and illustrations shown here are the English version. The language can be changed, however.
Please refer to the “Setup” menu.

VOLVO PENTA
P Engine data Trip Reset
Preheat Setup
Governor mode Information
I Diagnostics
&
\./
. J/
I I I
1 2 3 4 5 6
1. LED display 6. ON/OFF. Starts and stops the system
2. START. Starts the engine 7. Scroll downwards in menus
3. SPEED -. Reduces engine speed 8. SEL. Selects in menus
4. SPEED +. Increases engine speed 9. Scroll upwards in menus
5. STOP. Stops the engine 10. ESC. Return to previous menu selection
Start

When the DCU panel is started up, the “Engine Data” menu is displayed. Press “ESC” to come to the main menu.

13
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P Engine data

| Trip Reset

Preheat | Setup
Governor mode | Information
Diagnostics |

P Eng speed rpm | Boost prs kPa
Cool temp C | Boosttmp c
Oil pres kPa | Qil temp c
Eng hours h | Batt VoIt v

14

Menus

There are several sub-menus under each main menu.
There is not space for all the menu choices on the
display. To scroll through the menus, use the “7” and
“9” buttons on the display. Press the “SEL” button, no.
“8” to make a selection. Please refer to the illustration
on the previous page.

NOTE! The “Setup” menu can be used to select the
language that you want to use on the display.

Main menu

B Engine data, relevant engine data.

Preheat, manual activation of pre-heating
Governor mode, activation of droop.
Diagnostics, shows fault codes in plain language.
Trip reset, resets trip data

Setup, parameter setting

Information, shows the data for the applicable
hardware, software, data set and engine identifica-
tion of the engine and DCU

Engine data
shows relevant engine data.

* Engine speed, can be controlled with the “SPEED +”
and “SPEED -’ buttons (rpm)

e Charge pressure (kPa)

* Coolant temperature (°C)

e Charge air temperature (°C)
e Qil pressure (kPa)

e Qil temperature (°C)

e Engine hours (h)

e Battery voltage (V)

e Fuel consumption (I/h)

* Instantaneous fuel consumption (trip fuel) (1)
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*** Preheat ***
Press SEL to request preheat

***  Governor mode ***

Droop mode

*** Diagnostics 7/9 ***

20.0 h Engine oil pressure
signal failure Inactive

*** Trip Data Reset ***

Press SEL to reset trip data

Preheat

manual activation of pre-heating. When it is activated,
the EMS system senses when started if pre-heating is
needed. For automatic pre-heating, please refer to the
“Setup” / “Pre-heat on ignition” menu.

The pre-heating time is adjusted to suit the engine
temperature, and can last for up to 50 seconds both
before and after starting. Also refer to “Starting proce-
dure, EMS 2”.

e Press “SEL”, the text “Preheat requested” is dis-
played.

* The display automatically returns to the “Engine
Data” menu.

Governor mode

activates/shuts off droop. To set the droop level,
please refer to the “Setup” / “Governor gradient” or
“Governor droop” menus.

*  Select “Isochronous mode” or “Droop mode” with
the SEL button.

Diagnostics

shows the error list containing the 10 latest active and
inactive faults. The fault code are shown as text on
the display.

* Scroll through the error list with the arrow keys.

Trip reset
resets trip data, such as fuel consumption.
e Press the SEL button to reset trip data.

15
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Setup
P Set Application : (Versatile)
Units - : (Metric)
Language : (English)

Setup (Versatile)

P Idle engine speed : r
Preheat onignition :
Governor gradient :

pm

Nm/rpm

16

Setup

parameter setting in the engine’s control systems. Dif-
ferent menus appear under “Customer parameter”, de-
pending on whether you select “Versatile” or “Genset”
from “Set application”.

The parameters that can be set/ selected (choice is
made with the SEL button) are:

Set application, setting of “Versatile” or “Genset”.
Different menus appear under “Customer param-
eter”, depending on what is chosen here.

Unit, selection of units of measurement (metric or
US units)

Language, selection of the language shown in the
display. You can choose between English,
French, German and Spanish.

Stop energized to, setting for the external stop
input. Activated at “Stop” or “Run”.

“Stop”: The stop input must be connected to
voltage to stop the engine.

“Run”: The stop input must be connected to volt-
age to run the engine.

Customer parameter, alarm limit setting. Please
refer to “Customer parameter / Versatile” and
“Customer parameter / Genset”.

Throttle input setting, setting of speed control
and voltage limits. See “Throttle input setting”.
Display setting, display setting. See “Display set-
ting”.

Customer parameter / Versatile

Idle engine speed - setting idling speed

Preheat on ignition - activation of automatic pre-
heating. The engine control system senses if pre-
heating is needed and activates it directly when
switched on.

Governor gradient (Nm/rpm) - setting the droop
level, when this has been activated. Please refer
to “Governor droop” in the main menu for activa-
tion.

Oil temp warning limit (°C) - setting the alarm
limit for the oil temperature.

Coolant temp warning limit (°C) - setting the
alarm limit for the coolant temperature.



Introduction

Setup (Genset) ' Customer parameter / Genset

Pri i . . . .
>P::::;¥ ﬁ:%"nﬁt?f: ed e Primary engine speed - selection of engine

Governor droop : speed, 1500 or 1800 rpm.

* Preheat on ignition - activation of automatic pre-
heating. The engine control system senses if pre-
heating is needed and activates it directly when
switched on.

e Governor droop (%) - setting the droop level,
when this has been activated. Please refer to
“Governor droop” in the main menu for activation.

e Overspeed limit (%) - setting the speed for the
excess speed alarm, % of set engine speed.

* Overspeed shutdown - activation of engine shut
down when the excess speed alarm is activated.
Please refer to “Overspeed limit” to activate the
alarm limit for the excess speed alarm.

e Oil temp warning limit (°C) - setting the alarm
limit for the oil temperature.

e Coolant temp limit (°C) - setting the alarm limit
for the coolant temperature.

Setup(Throttle) ] Throttle input setting
Setup throttle mode : *** OFF ** speed control setting (throttle operation).

e Set throttle mode -
“OFF” - engine speed is controlled via the DCU

Setup(Throttle) | panel.
P Set throttle mode  : “ext throttle input” - engine speed is controlled with
Setidle voltage  : a potentiometer (accelerator).
Set mx voltage : « : » . -
ext voltage input” - engine speed is controlled by

an external unit.

e Setidle voltage (V) - setting the voltage level at
idle.

e Set max voltage (V) - setting the voltage level at
maximum speed.

Potentiometer Potentiometer
value (%) value (%)
A A

100 [~~~ ~"~"~"~"~~"=~=====7=7°2 100
|
|
|
|
|
|
|

0 - — | 0
—> \oltage (V) > Voltage (V)
Idling Max Max Idling
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Introduction

Setup (Display)
P Set contrast : 60%
Set backlighttime : 5sec
Set backlight brightness  : 10

*** Information ***
P Engine hardware Id
Engine software Id
Engine Dataset1 Id

18

Display setting

settings for the display. Adjustment is done with the
“7” and “9” buttons, please refer to the DCU panel in
the illustration.

Set contrast (%) - display contrast adjustment.

Set backlight time (sec) - sets the time (in sec-
onds) for background illumination in the display.
The light is then switched off if the panel is not
used.

Set backlight brightness - adjustment of illumi-
nation strength in the display.

Information

shows the data for the engine and DCU.

Engine hardware ID - part number of the engine
control module

Engine software ID - part number of the software
in the engine control module

Engine dataset1 ID - part number of engine data
set 1.

Engine dataset2 ID - part number of engine data
set 2.

Vehicle ID - chassis number
DCU hardware ID - part number of the DCU.

DCU software ID - part number of the software in
the DCU.

DCU dataset1 ID - part number of DCU data set 1.
DCU dataset2 ID - part number of DCU data set 2.



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 dis-
plays show normal values after you have started the engine.

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

Before starting

® Check that the oil level is between the MAX and
MIN marks. Please refer to the “Maintenance, lu-
brication system” chapter:

Open the fuel taps.

Check that no leakage of oil, fuel or coolant-
occurs.

® Check the coolant level and that the radiator is not
blocked externally. Please refer to the “Mainte-
nance, cooling system” chapter.

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

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

® Turn the main switch(es) on.

A IMPORTANT! Never disconnect the current with
the main switch(es) when the engine is running.
This can damage the alternator.

® Move the engine speed control to idle, and release
the opening clutch/gearbox if installed.

19



Starting the engine

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 motor connection time is maximized to 30
seconds. After that, the starter motor circuit is cut for
80 seconds to protect the starter motor against over-
heating.

NOTE! Preheating must be activated at temperattures
below 0°.

VOLVOPENTA

P Engine data

Preheat
Governor mode
Diagnostics

Trip Reset
Setup
Information
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With pre-heating
1. Depress the “ON/OFF” button (6).

2. Press the “SEL” button (7) to come to the main
menu.

3. Scroll down to Preheat with button (9). Press the
“SEL” button (7).

4. Inthe pre-heat menu, press the “SEL” button (7)
to select pre-heating. The text “Preheat active
please wait” is shown in the display.

5. Wait until the text has gone out and then press
the “START” button (2).

Without pre-heating
1. Depress the “ON/OFF” button (6).
2. Pressthe “START” button (2).

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

/\ IMPORTANT! Never race the engine when it is
cold.



Starting the engine

Starting in extreme cold

Certain preparations must be made to facilitate engine
starting, and in some cases to make starting 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-
er is recommended.

For fully acceptable lubrication, a synthetic engine oil
of recommended viscosity for the relevant tempera-
ture should be used. Please refer to the “Maintenance,
lubrication system” chapter: Synthetic lubricants are
able to manage a wider temperature range than miner-
al-based lubricants.

Pre-heat the coolant with a separately installed elec-

tric engine heater. In extreme cases, a diesel-burning
engine heater may be needed. Ask your Volvo Penta
dealer for advice.

/\ 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 battery capacity. Increased battery capaci-
ty may be necessary.
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Starting the engine
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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 hydrogen which is highly explosive
in contact with air. A spark, which can be formed
if the auxiliary batteries are wrongly 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 on 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 economy and engine life. Always let the engine warm
up to normal operating temperature before operating at full power. Avoid sudden throttle openings and operation at

high engine speeds.

Checking instruments

Check all instruments directly after starting, and then
regularly during operation.

A IMPORTANT! On engines which operate continu-
ously, the lubrication oil level 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 to 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 load, since
this can lead to increased oil consumption and even-
tually to oil leakage from the exhaust manifold, since
oil will seep past the turbocharger seals and accompa-
ny the induction air into the inlet manifold at low turbo
boost pressure.

One consequence of this is that carbon builds up on
valves, piston crowns, exhaust ports and the exhaust
turbine.

At low load, the combustion temperature is so low that
full combustion of the fuel can not be ensured, which
means that the lubrication oil can be diluted by diesel
fuel, and the exhaust manifold will eventually leak oil.

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

® Reduce operation at low load to a minimum. If the
engine is regularly test run without load once a
week, operation duration should be limited to 5
minutes.

® Run the engine at full load for about 4 hours once
a year. Carbon deposits in the engine and
exhaustpipe can then be burned off.
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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 IMPORTANT! If there is a risk of frost, the coolant in the cooling system must have sulfficient frost protec-
tion. Please refer to the “Maintenance, cooling system” chapter: A poorly charged battery can freeze and

burst.

P Engine data | Trip Reset
Preheat | Setup
Governor mode | Information
Diagnostics |

J
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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 to long service life without malfunctions.

Stop
® Disengage the clutch (if possible).
® Depress the “STOP” button (7).

After stopping

® Check the engine and engine bay for leakage.

® 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”.

/\ 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.

Symptoms and possible causes

~et The diagnosis button lamp flashes.

Please refer to the “Diagnostic information” chapter

Engine can not be stopped.

2,5

Starter motor does not rotate

1,2,3,4,5,6,7,24

Starter motor rotates slowly 1,2
Starter motor rotates normally but engine does not start 8,9, 10, 11,
Engine starts but stops again 8,9,10,11,13
Engine does not reach correct operating speed at full throttle 9, 10, 11, 12, 13, 21, 25, 26
Engine runs roughly 10, 11
High fuel consumption 12,13, 15,25
Black exhaust smoke 12,13
Blue or white exhaust smoke 15, 22
Too low lubrication oil pressure 16
Excessive coolant temperature 17,18, 19, 20
Too low coolant temperature 20
No, or poor charge 2,23
1. Flatbatteries 10. Air in the fuel system 16. Too low oil level
Poor contact/open circuit in 11. Water/contaminationin fuel 17. Coolantlevel too low
cables 12. Faulty unit injector 18. Air in the coolant system
8. Main switch tumed off 13. Insufficient air supply to 19. Faulty circulation pump
4. Main circuit breaker faulty engine: o 0. Defective thermostat
5. Faulty ignition lock ~ blocked air filter
' ¥l — airleakage betweenturbo- 21. Blockedintercooler
6. Faulty main relay gihpaergerand engineinlet 22 Too high oil level
7. Faulty starter motor/solenoid _ fouled compressor sectionin  23. Alternator drive belt slips
8. Lack of fuel: turbocharger 24. Water entry into engine
— fuel taps closed — faulty turbocharger
— fuel tank empty/wrong tank — poor engine bay ventilation 25. High back pressure in exhaust
connected . system
14. Excessive coolant tempera-
9. Blocked fuel filter/pre-filter ture 26. Breakin “ Pot+” cable to pedal

(because of contamination, or
paraffin fraction separation in
fuel at low temperature).

15. Toolow coolanttemperature
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Maintenance schedule

General

Your Volvo Penta engine 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.

MAINTENANCE SCHEDULE

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

A IMPORTANT! When both operation and calendar time are specified, do the mainte-
nance job at the interval which is reached first. Maintenance points marked must be
done by an authorized Volvo Penta workshop

Daily, before first start

® Engine and engine bay, generalinspection ...........ccccccceviieiiine e page 28
® Oil level, checking and filling .........ccvveriiiie e page 32
® Coolant, checkiNg Vel ...........ccviiiiiii e page 36

Every 50 hours / at least every 12 months.
® Primary fuel filter. Drain water/contamination ............cccccovieiiiininnieee e page 41

After the first 150 hours

® Engine oil, changing ™ .........oo i page 32

" NOTE! An oil change is recommended, change the oil to a grade recommended by Volvo Penta.

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

® Engine oil, changing ! .......ooee i page 32
o Qi filter/By-pass filter, change 2 .........c.cciiiiiiiii i page 32
® Primary fuel filter, Change .........cooorri i page 41
® Fuel filter, Changing ......c.ueeeiiii e page 41

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

Every 400 hours / at least every 12 months.

® Fueltank (sludge trap), drain. .......ccceeeeeiiiiiiiiee e notshown
® Drive belts, INSPECHION ........coiiiiiiii e page 29
® Batteries, checking the electrolyte level ... page 43
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Maintenance schedule

Every 800 hours / at least every 12 months.

® Charge air pipe, l[eakage ChecK ...........ccocviiiiiiiiiie e page 28
® Primary fuel filter, ChECK .....oevveieeieeeeeeeee e not shown

Every 1000 hours / at least every 6 months.

® Coolantfilter, changing M ........cueii i page 38
" Not at same time as coolant change.

Every 2000 hours

O Turbocharger, ChECK .........occuviiiiie e not shown
[0 Valve clearance, inspection/adjustment .............cccooeiiiiiiieine e not shown

Every 12 months

O EMS 2-system. Inspection with

diagnostic tool (VODIA) ......cccccceviiiiieenennn. please refer to the "VODIA User’s Guide”
O Engine, general iNSPECHION .........c.ueiiiiuiiiaiiieeeeiiee e eiiee et be e page 28
® Engine, cleaning/Painting ........cccueieeeiiiiiiiee e not shown
® Airfilter, tank breather, change. ..., not shown
® Inspection, air compressor, change. ........cccccooiiiiiiiiiiii e not shown
® Airfilter inserts, check/Change ..........cocvv i page 30

Every 36 months or every 8000 hours.
® Drive belts, Change ..........oooiiiii e page 29-30

Every 48 months or every 10000 hours.

O Cooling system, inspection/cleaning ...........cccocverieeeeniene e page 36, 39
[0 Coolant, ChanGe .........c.coiiiiiiieiieeee e page 36-39

Newly renovated engine:
After the first 250 hours

O Valve clearance, adjustment ...........ccueiiiiiiiiiiiiie e not shown
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Maintenance

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

schedule

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
main switch. Working with, or going close to a running engine is a safety risk. Watch out for rotating compo-

nents and hot surfaces.

Engine, general

28

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 to 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 inspection only takes a few minutes
and can prevent serious malfunctions and expensive
repairs.

A 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 oil,
fuel or coolant, investigate the cause and fix the
fault before you start the engine.

A IMPORTANT! Remember the 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.

/\ IMPORTANT! Torque the clamps to 9 + 2 Nm
(6.6+1.5 Ibf-fot).



Maintenance

Drive belt / Alternator belt,
inspection

Inspection should be done after operation, when the
belts are hot.

It should be possible to press the alternator belts and
drive belts down about 3-4 mm (0,118-0,157 ") be-
tween the pulleys.

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

Alternator belts, changing

/\ IMPORTANT! Always change a drive belt which
appears worn or cracked.

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.

Remove the belt guard.

Insert a 1/2” square wrench in the belt tensioner
(1). Lift the wrench up and lift the water pump
drive belt off.

5. Inserta 1/2” square wrench in the belt tensioner
(2). Press the wrench down and remove the alter-
nator belts.

6. Check that the pulleys are clean and undamaged.

Press the 1/2” wrench in the belt tensioner (2)
down and install the new alternator drive belt.

8. Lift the 1/2” wrench in the belt tensioner (2) and in-
stall the new water pump drive belt.

9. Install the belt guards.

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

11. Start the engine and do a function check.
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Maintenance
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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.

Remove the belt guard.

Insert a 1/2” square wrench in the 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. Liftthe 1/2" wrench and install the new drive belt.
9. Install 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 control unit provides an output signal which is an-
nounced as a warning on the instrument panel. The
warning indicates a pressure drop in the air filter,
which must then be checked and possibly changed.

NOTE! Scrap the old filter. No cleaning or re-use is
permissible.

A IMPORTANT! In continuous operation, the filter
should be checked every 8 hours.

Driving in extremely contaminated environments-
such as coal mines or rock crushers requires
special 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. Note that oil change intervals must never exceed a period of 12 months.

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

Sulfur content in fuel, by weight

VDS-2 and ACEA: E7?
VDS-2 and ACEA: E5?
VDS-2 and Global DHD-1 2
VDS-2 and API: Cl-4?
VDS-2 and API: CH-42

<0,5 % 0,5-1,0% > 1,0 %"
Oilgrade Oil change interval, reached first in operation
VDS-3 600 h /12 months 300 h/ 12 months 150 h /12 months

VDS and ACEA: E3?

400 h/ 12 months

200 h / 12 months

100 h/ 12 months

ACEA: E7, E5, E4
API: Cl-4, CH-4, CG-4

200 h /12 months

100 h/ 12 months

50 h /12 months

NOTE! Mineral based oil, either fully or semi-synthetic, can be used on condition that it complies with the quality

requirements above.

D1f the sulfur content is > 1.0% by weight, use oil with TBN > 15

2 The engine oil must fullfil both requirements. For markets outside Europe, API: CG-4 and CH-4 can be used instead of

ACEA: ES.

VDS = Volvo Drain Specification

ACEA = Association des Constructeurs Européenne d’Automobiles
API = American Petroleum Institute
Global DHD = Global Diesel Heavy Duty

TBN = Total Base Number

3020 10 % 1020 30
-iii:i:*f'i:"l:“jo"C
| 5] | ISAEI 15VIV/40‘ | |
-25:C S/le 1(|)W/3|0 ! | |
+[___SAE5W0 o
o SACIOWRY |
||« SAESO |
; | JI+10°c' ;SAEL4O
- -2!2 ' -Lr 414 3!2 50 6!8 ' 8‘[6'104 F

Viscosity

Select the viscosity from the adjacent table, for the
appropriate continuous ambient air temperature.

* Refers to synthetic or semi-synthetic oils.

Oil change volume

Please refer to the “Technical Data” chapter.
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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 oil 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
engine is stationary, wait for a few minutes to allow
the oil to run down into the oil pan.

/\ IMPORTANT!Do not fill up above the maximum
oillevel. Only use a recommended grade of oil.
(please refer to 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
warm.

1. Connect the drain hose to the oil drain pump and
check that no leakage can occur.

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

Collect all the old oil and old filters, and hand
them to 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

2
7

o)l

Oil filter/By-pass filter, change

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

1. Clean the oil filter bracket (2).

2. Remove all oil filters with a suitable oil filter re-
mover (1).

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

4. Put a thin layer of engine oil on the seal rings of
the new fuel filters.

5. Install the new ail filters. Tighten the two full-flow
filters (on the right of the illustration) ¥z - 34 turns
after they just touch. Tighten the bypass filter 34 -
1 turn after it just touches.

6. Top up with engine oil, start the engine and let it
run for 20-30 seconds.

7. Shut the engine off, check the oil level and top up
engine oil as necessary.

8. Check sealing round the oil filters.
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http://www.volvopenta.com/
manual/coupon

OTnpaBbTe 3TOT TanoH
noYToM NN akcom Ha
UMA:

Document & Distribution Center
Order Department

ARU2, Dept. 64620

SE-405 08 Gopteborg
Sweden

Fax: +46 31545 772
3akasbl TaKKe MOXHO

pa3meLlarb Yepes VIHTepHeT:

http://www.volvopenta.com/
manual/coupon

©a nfela €va avrituno tou eyxelpdiou Xpriong otnv ayyAlkn yA\wooa Xwpiq
Kapid XpEwon.

ApLBudg €kdoong: 7746110
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[Mapakalouue onuelwioTe OTL QUTI} N MPOTPYoPd LOXUEL yia 12 urveg aro tnv

nuepounvia napddoonc tne unxaviic. Metd 8a sivat 6sua diabsoiudtnrac. VOLVO
PENTA
- -
l'————————————————————}(————1

Oa, noxanyicra,

fl 661 xoTen nmeTb 6ecnnaTHoe pyKOBOACTBO oneparopa Ha pycCkoMm A3bIKe.
Homep n3panua: 7746112
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K Batuemy ceeneHunto, 370 npeaioxeHne BeicTBUTE/IbHO B Te4eHne 12
MECALeB OT AaTbl [IOCTABKY ABUTATENA; B AasIbHEVLLEM OHO 3aBUCHUT OT VOLVO

Ha/TNYuA. PENTA
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