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Coaling system

Engine heater

Cold starting is one of the most important determining
factors regarding the service life of an engine. Fre-
quent cold starts followed by extended periods of

. idling increase significantly the wear of the engine. An

engine heater extends the service life of the engine as
well as of the batteries. The heater lowers the emis-
slons during start up and also prevents hqnting.

The engine heater wams up and dirculates coolant
through the engina block. Itis important that the en-
gine heater is of the right type, is comectly connected
and that it maintains the coolant of the engine at.the
right temperafure.
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Components:
1. Engine heater

2. Qutiet

3. Infat

4. Connector with protective cap

5. Appliance plug with protective cap

‘It is recommended that the heater has it's own circula-

tion pump and is located in a protected area.

The illustrations on the following two pages shows, for
each engine model, connecting points for 2 separately
mounted heater,

NOTE! The rating of the engine heater shall be cho-
sen so that the incoming coolant temperature in the
engine does not exceed 70°C (158°F).
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Caoling systerm

TAMD162, TAMD163
Engine heater connections

From engine heater " Toengine heater [

Alternative
caonnaction

k
Al

Engine oil
cooler

1/2" NPSF
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Preface

Volvo Penta industrial engines are used all over the world, in both
mobile and stationary applications, in all conceivable service
conditions. This is not a coincidence.

After 90 years of manufacturing engines, the name Volvo Penta has
come to symbolise reliability, technical innovation, first class perform-
ance and long life. We believe that this also reflects what you require
and expect from your new Volvo Penta industrial engine.

In order to fully meet your expectations, we ask you to read this
Instruction Book carefully before starting the engine.

Bestregards
AB VOLVO PENTA
Engine data
Enginedesignation ...........ccccvecninrnene. Proguctnumber..........cooviiinins
Disengageableclutch, type/no. ... i

Local Volvo Penta service workshop

© 1998 AB VOLVO PENTA
Wae reserve the right to make changes or moditications
Printed on environmentaily-friendly paper

ir
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| Safety Information

Wi Read this chapter carefully. it concerns your safety. This chapter describes how safety information is presented in ”
' the Instruction Manual and on the engine itself. It also gives a general account of basic safety precautions to be '
taken when maintaining the engine.

Check that you have the correct Instruction Manual before you read on. If this is not the case, please con-
tact your Volvo Penta dealer.

o

If operations are performed incorrectly, this could result in personal injury, or damage to property
~orthe engine. Read the Instruction Manual carefully before operating or servicing the engine. If
anything is unclear, please contact your Volvo Penta dealer for assistance.

N\ This symbol is used in the book and on the engine to make you aware of safety information.
Always read these safety precautions very-carefully.

In the Instructlon Manual warning texts have the following priority:

N\ WARNING! If these instructions are not followed, there is a danger of personal i m;ury, extens-
ive damage to the product or serious mechanical malfunction.

A IMPORTANT! Used to draw your attention to somethmg that can cause damage product
malfunction or damage to property.

NOTE! Used to draw your attention to important information that will facifitate work or operations.

. L] This symbol is used in certain cases on our products and refers to important information in
the Instruction Manual. Ensure that warning and-information symbols on the engine and transmis-
sion are always visible and legible. Replace symbols that have been damaged or painted over.
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Safety precautions for operation and maintenance

A\ Daily checklist

Make a habit of checking the engine and engine com-
partment visually before operating (before the engine
is started) and after operating (after the engine has
been stopped). This will help you to quickly detect
fuel, coolant or oil leaks and spot anything else un-
usual that has happened or is about to happen.

/\ Refuelling

When refuelling, there is a danger of fire and explo-
sion. Smoking is forbidden and the engine must be
switched off.

Never overfill the tank. Close the fuel tank filler cap

properly.

Only use the fuel recommended in the Instruction
Manual. The wrong grade of fuel can cause operating
problems or cause the engine to stop. On a diesel en-
gine, poor quality fuel may cause the fuel injection
pump to seize and the engine to overrev with a result-
ant risk of damage to the engine and personal injury.

A\ carbon monoxide poisoning

* Start the engine only in a well-ventilated area. If oper-

ating the engine in an enclosed space, ensure that
there is proper ventilation in order to remove exhaust
gases and crankcase ventilation emissions from the
working area.

PN Operation

The engine must not be run in areas where there are
explosive materials or gases. Not all electrical and
mechanical components are non-sparking.

Approaching a running engine is dangerous. Loose -
clothing, hair, fingers or a dropped tool may catch in
the rotating parts of the engine and cause serious per-
sonal injury.

Engines are supplied without guards. After the engine
is installed, all rolating and hot components must be

_protected where necessary for reasons of personal

safety.

/\ Starting lock :

If the instrument panel does not have an ignition
switch, the engine compartment must be lockable to
prevent unauthorised persons from starting the en-
gine. Alternatively, a lockable main switch can be
used.

/\ Maintenance and service

Knowledge

The Instruction Manual contains instructions on how
to carry out general maintenance and service opera-
tions safely and correctly. Read the instructions care-
fully before starting work.

Service [iterature covering more complicated opera-
tions is available from your Volvo Penta dealer.

Never carry out any work on the engine if you are un-
sure of how.it should be done. Contact your Volvo
Penta dealer who will be glad to offer assistance.

Stop the engine

Stop the engine before opening or removing engine
hatches. Unless otherwise specified, all maintenance
and service must be carried out with the englne
stopped.

To prevent accidental starting, remove the-ignition .
key, turn off the power supply to the engine at the
main switches and lock them in the OFF position be-
fore starting work. Put up a warning sign in the control
position that work on the engine is being carried out:

Approaching or working on an engine that is running is
a safety risk. Loose clothing, hair, fingersora .

-dropped tool may catch in the rotating parts of the en-

gine and cause serious personal injury. Volvo Penta
recommends that all servicing with the engine running
be undertaken by an authorised Volvo Penta work-

_shqp.
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Safety precautions for operation' and maintenance (cont.)

Lifting the engine ~

When lifting the engine, use the lifting eyes installed
on the engine. Always check that lifting equipment is
in good condition and is strong encugh for the lift (en-
gine weight plus any extra equipment). For safety’s
sake lift the engine using an adjustable lifting beam.
All chains and cables should run parallel to each other
and as perpendicular as possible in relation to the top
of the engine. Bear in mind that extra equipment in-
stalled on the engine may alter its centre of gravity.
Special lifting equipment may then be required in order
to maintain the carrect balance and make the engine
safe to handle. Never carry out work on an engine
suspended on a hoist,

Before starting the engine

Reinstall all guards removed during service operations
before starting the engine. Check that no tools or oth-
eritems have been left on the engine.

Never start a turbocharger engine without installing the
air filter. The rotating compressor in the turbocharger
can cause serious personal injury. Foreign objects
¢an also be sucked in and cause mechanical damage
to the unit.

£\ Fire and explosion -

Fuel and lubrication oil

All fuel, most lubricants'and many chemicals are in-
flammable. Read and follow the instructions on the
packaging.

When carrying out work on the fuel system, make
sure the engine is cold. A fuel spill onto a hot surface
of electrical components can cause afire,

Store fuel-soaked rags and other flammable material
so that there is no danger of them catching fire. In
certain conditions oil-soaked rags can spontanecusly
ignite.

Do not smoke when filling fuel or oil, or in proximity of
a filling station or in the engine room.

Use of components other than Volvo Original re-
placement parts

Components used in the fuel and electrlcal systems
on Volvo Penta products are designed and construct- -
ed to minimise the risk of fire and explosion.

Using non-original Volvo Penta parts can result in fire
or explosion.

" Never use start spray or similar agents to start.an en-

[

Batteries _
The batteries contain and give off oxyhydrogen gas,
especially during charging. This gas is easily ignited
and highly flammable,

Do not under any circumstances smoke or use naked
flame or allow sparks in the vicinity of the batteries or
battery compariment. .

Incorrecily connecting a battery terminal cable or
jump-start cable can cause a spark which in turn can
cause an explosion.

Start spray

gine equipped with air pre-heating {glow plugs / starter
glement). The starter element may cause an explo-
sion in the inlet manifold. Danger of persenal injury.

/N Hot surfaces and fluids

There is always a risk of burns when working with a
hot engine. Beware of hot surfaces. For example: the
exhaust pipe, turbocharger (TC), oil pan, charge air
pipe, starter element, hot coolant and hot oil in oil
lines and hoses.

/\ Chemicals

Most chemicals such as anti-freeze, rustproofing
agent, inhibiting oil, degreasing agent etc. are hazard-
ous to health. Read and follow the instructions on the
packaging. - .

Some chemicals such as inhibiting oil are inflammable %/
and also dangerous if inhaled. Ensure good ventilation
and use a protective mask when spraying. Read and

follow the instructions on the packaging:

Store chemicals and other hazardous materials out of
the reach of children. To protect the environment
please dispose of used or leftover chemicals at a
properly designated disposal point.

N Lubrication system

Hot oil can cause burns. Avoid skin contact with hot
oil. Ensure that the lubrication system is not under .
pressure before commencing work on it. Never start or
operate the engine with the oil filler cap removed, as
oil can spray out.
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A\ Cooling system

Avoid opening the coolant filler cap when the engine is
hot. Steam or hot coolant can spray out and cause
bums.

If work must be carried out with the engine at oper-
ating temperature and the coolant filler cap or a cock
open or a coolant hose disconnected, open the cool-
ant filler cap carsfully and slowly to refease pressure
before removing the cap completely. Note that the
coolant may still be hot and can cause burns.

A\ Fuel injection system
Always use protective gloves when tracing leaks. Li-
quids ejected under pressure can penetrate body tis-

_ sue and cause serious m;ury There is a danger of
‘blood poisoning.

Always cover the generator if it is located under the
fuel filter. The generator can be damaged by spilled

- fuel.

2\ Electrical system -

-Cutting off power

Always stop the engine and break the current using
the main switches before working on the electrical '
system. isolate external power to the engine block

heater, battery charger of accessories mounted on
the engine.

Batteries

The batteries contain an extremely corrosive electro-
iyte. Protect your skin and clothes when charging or
handling batteries. Always use protective goggles and
gloves.

If battery electrolyte comes into contact with unpro-
tected skin, wash off immediately using plenty of wa-
ter and soap. If battery acid comes into contact with
the eyes,.flush immediately with plenty of water and
obtain medical assistance without delay.

A\ Welding
Remove the positive and negative leads from the bat-
teries. Then remove all leads to the generator.

Always connect the weld clamp to the component to
be welded and as close to the welding point as pos-
sible. The clamp should never be connected to the en-
gine or in such a manner that the current is able to
pass across any bearings.

When weidmg is complete: Always connect the
leads to the generator before replacing the battery
leads. :




Introduction i

This Instruction Manual has been compiled to help you get the most from your Volvo Penta industrial engine. It
contains all the information you need in order to operate and maintain your engine safely and correctly. Please
read the Instruction Manual carefully and learn how to operate the engine, controls and other equipment safely.

A IMPORTANT! This instruction Manual describes engines and equipment sold by Volvo Penta. For some ap-
plications there may be variations {appearance and function) of components such as controls and instru-
mentation. If this is the case, see the Instruction Manual for the relevant application.

Responsibility for the environment
We all want to live in a clean and healthy environ-
ment. Where we can breathe clean air, see healthy
trees, have clean water in our takes and oceans and
enjoy the sunshine without worrying about our health.
Unfortunately this is no longer something we can take
for granted. We must work hard together for the envir-
onment. .

As a manufacturer of engines Volvo Penta has & par-
ticular responsibility. This is why concern for the en-
vironment is one of the cornerstones of our product
development. Today great advances have been made
in reducing exhaust emissions, fuel consumption and
engine noise in Volvo Penta’s wide range of engines.

We hope that you will take care to maintain these
properties. Always follow the advice in the Instruction
Manual about fuel grades, operation and service and
you will avoid unnecessary damage to the environ-
ment. !f you notice changes such as increased fuel
consumption or exhaust smoke, please contact your .
Volvo Penta dealer.

Always dispose of environmentally harmful waste
such as engine and transmission oil, coodlant, old
paint, degreasing agents, cleaning residue and old
batteries at proper disposal points.

Together we can work to make a valuable contribution

to a clean environment.

Running-in-
The engine must be “run in” for its first 10 operat-
ing hours as follows :

Operate the engine normally. Do not operate it at full
load except for short periods. Never run the engine at
a constant engine speed for long penods during the
running-in period.

The englne can be expected to use more engine oil
during the running-in-period {100-200 hours) than-
would otherwise be normal. Check the oil level more
often than is normally recommended.

Make additional checks on the disengageable clutch
(if installed) for the first few days. It may be neces-
sary to adjust it to compensate for wear to the plates.

Fuel and oil types

OCnly use the fuel and oils recommended in this In-
struction Manual (see the chapter “Service” under the
heading fuel and lubrication systems). Using other
grades of fuel and oil can cause operating problems,
increased fuel consumption and, in the fong term, a
shorter engine service life.

Always change oil, oil filters and fuel filters at the re-
commended intervals.

Maintenance and replacement

parts

Volvo Penta engines are designed for maximum ser-
vice life and reliability. They are built to survive in
challenging environments, but also to cause as little
environmental impact as possible. Regular servicing
and the use of Volvo. Fenta Genuine parts will main-
tain these propemes

Volvo Penta have a world-w;de network of authorised
dealers. They are specialists in Volvo Penta products
and have accessories and the original replacement -
parts, test equipment and special tools necessary for
high quality service and repair work.

'Always follow the service intervals contained in

this Instruction Manual and remember to quote the .

engine / transmission identification number when
ordering service and replacement parts.

e
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Certified engines

if you own an engine certified for any area where
exhaust emissions are regulated by law, the fol-
lowing is important:

& No modifications to the exhaust pipes and air sup-
ply ducts for the engine may be undertaken.

& Seals may only be brokerni by authorised person-

Certification means that an engine type is inspected nel.
; and approved by the authorities. The engine manufac-
i turer guarantees that all engines manufactured of that
N type correspond to the certified engine.

In addition the general instructions contained in the In-
struction Manual concerning operation, service and
i - maintenance must be foliowed.
j This places special requirements for maintenance
g and service as follows: : Z\ IMPORTANT! Late or inadequate maintenance /
d e The maintenance and service intervals recom- service or the use of spare paris other than Vol-
mended by Volvo Penta must be observed. vo Penta original spare parts will invalidate AB
Volvo Penta's responsibility for the engine speci-
fication being in accordance with the certified
variant. '

e Only genuine Volvo Penta replacement parts may
be used. ,

S ' @ The service of injection pumps and injectors or
| pump settings must always be carried out by an
authorised Volvo Penta workshop.

Volvo Penta accepts no respons:blhty or liability
for any damage or costs arising due to the
above.
e The engine must not be modified in any way ex-

cept with accessories and service klts developed

for it by Votvo Penta. :

Warranty
Your new Volvo Penta industrial engine is covered by a limited warranty according to the conditions and
instructions contained in the Warranty and Service book.

Note that AB Volvo Penta's liability is Ilmlted to that contained in the Warranty and Service Book. Read

" this book as soon as you take delivery of the engine. It contains important information about warranty
cards, service and maintenance which you, the owner, must be aware of, check and carry out. Other-
wise, liability covered in the warranty may be refused by AB Volvo Penta.

Contact your Volvo Penta dealer if you have not received a Warranty and Service Book and a cus-
tomer copy of the warranty card.




Presentation

. This instruction manual covers industrial and gener- The charge air cooler (CAC) reduces the temperature
ator unit engines with a cylinder capacity of 6 to 16 of the intake air. This provides the cylinders with
litres. ' greater volumes of air. This makes a high power out-

put possibie while keeping the combustion and ex-
haust gas temperatures to appropriate levels. In addi-
tion, the emission of nitrous oxides is reduced.

The engines are four-stroke, 6 cylinder in-line diesel
engines with direct fuel injection. They have wet on
. wet replaceable cylinder liners and are equipped with
i turbochargers. All engines have piston cooling, with The engines are equipped with an electrical starter
the exception of TD610, TWD610 and TD&30. efement. This facilitates starting and reduces exhaust

. . - . issions in cold weather conditions.
TAD engines have an air-cooled charge air cooler emigsions in cold ondltp s

(CAC). TWD engines have a water-cooled charge air
coaler (CAC). ' ‘

Examples of 6 and 7-litre engines

Fan hub

Gear-driven coolant pump

Lifting lug '

Double fue! fitter

Turbocharger

Air-cooled exhaust manifold

Lifting lug

Coolant pipe, inlet

Pumgs coupling guard

10. Smoke limiter

11, Qilcaoler

12.  Fuelline for tank connection

13. Injection pump

14. Muffier

15. Relay for electrical starter elernent
16. Electrical starter element o . 16 17 18
" 17, Airfilter ' ‘
18. Cable holder

19. Coalant pipe, outlet

20. Fanguard

21. Radiator

22. FRywheel cover

23, Instrument panel

24, Starter motor

25. Plpe for crankcase ventilation
26. Lubricating oil fitter, full flow
27. Lubricating oit filter, part flow
28. Filler cap for lubricating oil

29. Vibration damper

30. Belt tensioner (automatic)
Frame

Do NT O RN

22 23 24 25 26 27 28 29 30
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Examples of 10 and 12-litre engines

Fan hub

Lifting lug

Double fuel fiter -

Gear driven circulation pump
Turbocharger

Air-cooled exhaust manifold
Lifting lug

Pump coupling guard

Injection pump

Fusl line for tank connection
Muffler ’

Double air filters .o
Relay for electrical starter elemean
Electrical starter element

Cable halder

- Goolant pipe, outiet

Radiator

Flywheel cover
Engine speed control
Instument panet

. Starter motor

Pipe for crankcase ventilation
Double lubricating oil filter, full flow
Gil cooler

. Vibration damper

Belt tensioner (automatic)
Frame

18 19 20 21

22 23 24

25 26 27
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Examples of 16-litre engines

CoNDO AW
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Radiator

Charge air cooler {CAC)
Bracket for radiator
Gear-driven coolant pump
Coolant filter

Turbocharger

Air-cocled exhaust manifcld
Lifting lug

Coolant pipe, intet

Lubricating oif filter, part flow
Oil cooler

Double lubricating oil filter, full flow
Pipe for crankcase ventilation
Flywheet cover

Muftler

Airfilter

Cable holder

Electrical starter element
Relay for electrical starter element
Double fuel filter

Pressure drop indicater for air filter
Caolani pipe. outigt

Fan guard

instrument panel

Starter motor

Stop solenoid

Engine speed control

Fuel line for tank connection
fnjection pump

Pump coupling guard

Qi filler

Belt tensioner {automatic)
Frame

24

25

26 27 28 29 30 3 32 33
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1 \ o VOLVO PENTA °©
2 \ ENGINE MODEL - ptetaseéd
SPEC. NO. XXXXXX
3—0 SERIAL ND. 200K
RATED NET POWER
4 —Twithout fen kW/hp XXX7XXX
§— with fan kW/hp XUX/IXKX
SPEED AT RATED XXX
6 _—|POWER rpm -
PREUFT mmANJLTIMING 2,40 XN 2 X X2
7 e MADE INSWEDEN __3826077__ O

Identification numbers

The engines are supplied with two engine identification

plates. One of these is supplied uninstalled so that it

can be mounted in a suitable site close to the engine.
- The other plate is riveted to the cylinder block (see il-

lustration).

The engine identification plate contains the serial
number and engine designation. This information
should always be used as a reference when ordering a
service and reptacement parts and when contacting
your Volvo Penta warkshop. -

1. Engine designation

2. Product numbef

3. SerialNo.

4. Rated net power (without fan)
5. Rated net power {with fan)
6. Maximum engine speed (RPM)
7. Prelift/injection timing

Engine designation :
The following information can be read from the engine
designation:

mMOUI<=®w30g> -

= Turbocharged

Air-to-air charge air cooler (CAC)

= Water-to-air charge air cooler (CAC)

Diesel engine .

= Cylinder displacement, litres

= Generation

= Version

= Engine for stationary and mobile applicaﬁon
= Stationary engine (Power Pack)

= Generating set engine

Low emission engine

11
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Instrumentation

This chapter describes the instrument box and the instrumentation in Volvo Penta's range. Variations in the ap-
pearance of instrumentation may occur in certain applications {mobile for example). If this is the case, see the In-
struction Manual for the relevant application.

WARNING! If the instrument box does not have an ignition switch, the engine / operator companmént must
have a lock to prevent unauthorised persons starting the engme {Alternatively a lockable main switch can be

Instrument. box

. Oil pressure gauge. Normally within the green

-Waming lamp: Low engine coolant level {acces-

fieid (300500 kPay).

sOry)

Engine coolant temperature gauge, Normally with-
in the green field (70-95°C). %

Warning lamp: High engine coolant temperature
{accessory)

Tachometer

Operating hour counter

Starter button

Warning lamp: Generator not charging

Interlock: Press in the button to disengage the.
automatic stop for low cil pressure and to activate
preheating.

Warning lamp: Low oil pressure (accessory)

. Stop button’
. Semi-automatic fuses: Heset by pressing the but-

ton on the fuse




| . Starting the engine

Make a habit of checking the engine and engine compartment before starting the engine. This will helb you to
quickly detect anything unusual that has happened or is about to happen. Check that the instrument readings are
2 normal after starting the engine. )

Before starting the engine _

@ Check that the ¢il level is between the MIN and MAX marks.
See chapter “Maintenance, Lubncatton system”.

® Open the fuel cocks

® C_heck that there are no coolant, fuel or oil leaks.

@ Check the air filter pressure drop mdtcator See chapter “Mainte-
nance, Engine, general”.

@ Check coolant level. Check that the outside of the radiator is not
clogged. See chapter “Maintenance, Cooling system”.

WARNING! Do not open the engine coolant sYstem filler
cap when the engine is still hot. Steam or hot coolant may
spray out.

‘® Switch on the main switches

IMPORTANT! Never break the circuit with thé main switch
while the engine is running. This could damage the genera-
tor. ' ’

@ Set the engine speed control to idle. Disengage the disengage-
able clutch/transmission.

. Starting method -

WARNING! Never use start spray or similar to start the englne.‘ '
The starter element may cause an explosion in the inlet mani-
fold There is a risk of serious personal injury.

Instrument box:

1.. Press the “Interlock button” (1) and check that the warning lamps
in the instrument box are functioning. (Thls applles to engines
equipped with alarm separators).

13




. If the engine is hot: Press the “Interlock button” (1) and hold it
in while pressing the Starter button (2).

If the engine is cold: Press the Interlock button (1) and hold it
in for approximately 50 seconds to preheat the engine. Then
press the “Start button” (2) as well.

. Release the Start button immediately when the engine starts.

However the Interlock button must be held down for a further 5
seconds approximately. This is to allow the oil pressure to reach
the correct level. Otherwise the automatic stop will engage and
stop the engine.

NOTE! In extreme cold, the preheating can be re-engaged for a
few minutes after start if necessary. Hold the Interlock button (1)
pressed in.

A IMPORTANT! The start button must never be pressed in
when the engine is running. The starter motor and starter
gear on the flywheel may be seriously damaged.

. Allow the engine to run at 500-700 rpm for the first 10 seconds.
Then warm up the engine at low speed and low load.

/\ IMPORTANT! Do ot race the engine while it is cold.

NOTE! Generating set engines automatically rev up to the pre-
set engine speed (1500 or 1800 rpm).

Volvo Penta starting lock:

1. If the engine is hot: Proceed directly to point 2.

If the engine is cold: Turn the ignition key to position “H” to en-
gage the preheating. Hold the key in this position for approxi-
mately 50 seconds. (If the engine is equipped with a time relay
for preheating, the key can be released. Preheating stops auto-
matically after 50 seconds).

. Turn the key to position “llI", Release the key to position “UI” im-
mediately when the engine starts, Hold the key in this position
for approximately 5 seconds. This is to allow the oil pressure to
reach the correct level. Otherwise the automatic stop will engage
and stop the engine.

If the engine does not start, turn the key to the “O” position
before trying again.

NOTE! In extreme cold, the preheating can be re-engaged for a
few minutes after start if necessary. Hold the ignition key in po-
sition “I".

.‘




3. Allow the engine to run at 500-700 rpm for the first 10 sec-
onds. Then warm up the engine at low speed and tow load.

/N IMPORTANT! Do not race the engine while itis cold.

NOTE! Generating set engines automatically rev up tothe
pre-set engine speed (1500 or 1800 rpm).

Starting the engine in extremely cold

conditions

Preparations must be made to allow the engine to be started in
' extreme!y cold conditions.

‘Use a winter fuel (a proprietary brand) approved for the prevallmg
temperature. This reduces the risk of wax deposits in the fuel in-
jection system. A fuel heater is recommended for extremely low
temperatures.

Use a synthetic lubricating oil of a viscosity recommended for
the prevailing temperature. See chapter “Lubrication system
service”, Synthetic oils can withstand greater temperature
ranges than mineral-based oils. '

Preheat the engine coolant with a separate electrical engine
block heater. In extreme cases a diesel engine block heater
may be required. Ask your Volvo Penta service dealer for ad-
vice.

'/ IMPORTANT! Ensure that the cooling system is filled with
antifreeze. See chapter “Maintenance, Cooling system”.

Batteries must be in good condition. Cold reduces battery ca-
pacity. An increase in battery capacity may be necessary.
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Starting the engine using auxiliary
batteries .

/A WARNING! The batteries (auxiliary batteries in particular) con- -
tain extremely explosive oxyhydrogen gas. One spark, which
may be formed if the auxiliary batteries are connected incor-
rectly, is sufficient to cause a battery to explode and cause
damage and injury.

1. Check that the auxiliary batteries are connected (in series or in
parallel) so that their rated voltage is the same as the  engine’s
system voltage.

2. First connect the red jump lead (+) to the auxiliary battery, then
to the discharged battery. Then connect the black jump lead (=)
to the auxiliary battery, then to a spot a short distance from
the discharged batteries, for example at the main switch on
the negative cable or at the negative cable’s connection to the {‘!%'
starter motor. . =

3. Startthe engine.

"WARNING! Do not shift the connections when attempting
to stari the engine (spark nsk) and do not lean over any of
the batteries.

4. Remove the jump leads in exactly the opposite order to which
you connected them.

/\ WARNING! Do not under any circumstances move the
normal leads to the standard batteries.




Operation

Correct operation is the key to fuel economy and engine service life. Always allow the engine to achieve normal
operating temperature before running it at full power. Avoid opening the throttle too quickly and running the engine
at high engine speeds. .

IMPORTANT! An,au'tomatic shut-off for oil pressure and engine coolant temperature (ECT) must be instalied
during unattended operation where the Volvo Penta instrument box is not being used.

Checking instruments

Check the instruments directly after starting the engine and then at
- regular intervals while operating the engine. The needles should be

within the green range. -

Engine coolant temperature: 75-35°C

Oif pressure, engine at operating temperature: 300500 kPa. At
engtne idle this is normally lower. '

IMPORTANT! The lubricating oil level must be chécked at
least every eight hours if the engine is running continuously.
See chapter “Maintenance, Lubricating system”.

Alarms and fault indications

If the Volvo Penta instrument box is used, the following ap-

plies: :

e If oil pressure is too low or engine coolant terﬁperature (ECT) too
high, the engine stops automatically and the acoustic alarm goes
off. _

If the engine is equipped with an alarm separator the relevant
warning lamp also lights.

e If the engine coolant level is too low and the e_ngine is equipped
' with an engine coolant level switch, the engine stops automati-
cally and the acoustic alarm goes off. The waming lamp lights.

e [f generator charging drops, the waming lahp lights.

For other applications see the Instructlon Manual for the rele-
' vant application. .

Engine speed control

Power pack: The engine speed (RPM) is adjusted using the
mechanical engine speed control (1). This is mounted on the instru-
ment box.

Other engines: See the relevant instruction manual.
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Disengageable ‘clutch
The clutch is disengaged when the control lever is in position “N”
and engaged when the lever is in position “E”".

A IMPORTANT! The engine speed must not exceed 10001200 -
rpm during engagement and disengagement. y r

Operation at low loads

Avoid running the engine at idling speed or low loads for long
periods. This can cause increased il consumption and oil leakage
from the exhaust manifold. (Qil passes the turbocharger seals and
is drawn into the intake manifold with the charge air when turbo-
charger pressure is low.)

This leads to soot deposits on valves, piston crowns, exhaust out-
lets and the exhaust turbine. : : ‘ %

Atlow loads the temperature of combustion is so low that fuel is
not burnt up properly. This can lead to contamination of the lubric-
ating oil with fuei and eventually leakage from the exhaust mani-

In addition to normal inspections follow the points below to
avoid operating problems caused by running the engine at low
loads. »

® Operate the engine at low loads as little as possible. (If the en-
gine is tested without load each week, limit running time to ap-
proximately five minutes).

® Operate the engine at full load for approximately four hours once
a year. This will burn off soot deposits in the engine and exhaust . -
system. :




. Stopping the engine

In the case of extended inactivity, the engine must be run to operating temperature at least once every 14 days.
This prevents corrosion in the engine. If the engine will not be used for more than two months, inhibiting should be
carried out: Refer to chapter “Shut down”.

STOP/OFF

A IMPORTANT! If there is a risk of frost, the cooling system coolant must have sufficient antifreeze. See
chapter *Maintenance, Cooling system”. A poorly charged battery may burst as a result of freezing.

Before stopping the engine

Let the engine run without load at 13001500 rpm for a few mmutes
before stopping. This will even out the engine temperature and pre-
vent overheating.

A IMPORTANT! This is especially imporiant if the engine has
been operated at high engine speeds and/or loads. '

Stopping
e Disengage the engine (if possible).

& Press in the stop button and hold it depressed until the engihe
‘has stopped. Alternatively, turn the key to stop position “S". Re-
lease the key when the engine has stopped.

After stopping the engine
® Inspect the engine and engine compartment for any leaks.

® Close the fuel cocks.

@ Switch off the main swﬂch if the engine will not be used for
Asome time.

e Read off the operating hour counter. Carry out the required ser-
vice according to the maintenance schedule.

Emergency stop
if the engine cannot be stopped normally, it can be stopped by
moving the lever on the fuel injection pump backwards.

A WARNING! Approaching or working on a running engine is
dangerous. Watch out for rotating components and hot sur-
faces.
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Maintenance schedule

To achieve maximum operating safety and service life, it is vital that the engine is reQuIarIy serviced. By following '

the service recommendations, engine quality is retained and unnecessary environmental damage avoided.

A WARNING! Read the chapter on “Matntenance carefully before stamng service work, It contains instructions
on how to carry out the work safely and correctly.

A IMPORTANT! Service operations marked [0 must be carried out by an authorised Volvo Penta Service work-
shop.

@ ENQGINe 0il..LeVEI CHELKS ™ .....eceeerreeceine et seeesasesceesssess s sssassass s cessensne page 26

® Coolant. Level Checks ..o, page 29
® Radiator. External check and cleaning ......c.....cceeeee. PSP page 32
® Airfilter indicator. Check "2 _..................... SRR e e reees page 22 -
® Leakage check. Engine........c.ccecevvveerervencnne. eteee e b eareaeaseneenen not shown =

t When in continuods use the oil level should be checked every 8 hours. ]
% The air filter should be replaced when the gauge remains in the red field after the engine has been stopped.

a VEIVE CIBAIANCE. CRECK «roeeeoerreeeeeseeeeeeeesveseessessesseneserene e e not shown
O Injectors. Post tightening (50 Nm) ......... brvrereeere e eeeas sirrsrensesianans teeeeeas not shown

1 300 operational hours apply for TAD / TWD 1630 and 1631.

» Apphes 1o disengageable clulch when clutch operations exceed 1520 operations per day. Otherwise avery
) 400 hours. -

@ Coolantfilter. Replace ¥ ...............cco et Crreemnnesaannee e page 32

_ " The filter should not be changed when replacing coolant.

® Engine oil and oil filter. Replace V.. ..o page 25-26
" Variable replacement intervals depending on oil quality and fuel sulphur content, See page 25.
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@ Drive belts. Checking and BAJUSHING ©ovvvccciiiiiii e e e page 24

; @ Fuel tank (sludge colledtor). Drain ..o not shown
o @ Disengageable clutch. Lubrication ..........cccccooiiiieecciscccne e ... page 43
k # Disengageable ciutch. Adjustment......... et ees et page 43

® Coolant (Anti-corrdsion mixture). Addition " .......ccovreeiiieeeen. reeeeeens page 27-28

" Add half a litre of anti-corrosion agent if the cooling system is filled with an anti-corrosion mixture.

® Fuelfilter. REplace .......co..ouevveeeeionee e et “....page 33
® Fuel pre-filter. Replace ..............cooccuimeemieseenicsnins et e neraeaene e page 34
@ Airlines. Leakage check. ..........coovvnnncnnn e e page 22

@ Airfilter for supercharger. Replace .............co.o.occeeceecvre e, page 43
® Coolant (Anti-corrosion mixture). RepIACE ........c.c.ovceereemcivmsmernrinsneeanee page 27-31

O Injectors. ChecK.....oovmnn... S e not shown
O Turbocharger. Check . not shown
O Engine and equipment. GENEral ChECK ..........vueeveeceeeeseereeseesssseeseseereeeemsenen ‘not shown

® Coolant (G Iyool.miictu re). Replace ™ .......... e e eeeeees e sea e pa{ge 27-31

* If the engine is equipped with coolant fitters, extended intervals apply between replacement.
See pages 27-31. )
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Maintenance !

This chapter describes how to carry out the above maintenance. Read the instructions carefully before starting
work. Maintenance intervals are contained in the chapter above. Maintenance schedule

ﬁ; WARNING! Read the safety precautions for maintenance and service in the chapter: Safety Information, be- .n
fore starting work. : ¥

/\ WARNING! Unless otherwise specified all maintenance and service must be carried out with the engine
stopped. Immobilise the engine by removing the ignition key, turning off the power supply with the main
switch. Approaching or working on a running engine is dangerous. Watch out for rotating components and hot
surfaces.

Engine, general

Air filter. Check / replace.

The air filter should be replaced when the indicator re-
mains in the red field when the engine has stopped.
Reset the gauge after replacing the indicator by press-
ing the button.

NOTE! The filter should not be touched until the indi-
cator displays the red field. Scrap the old filter. Do not
clean or reuse.

/A IMPORTANT! In continuous use the air cleaner
should be checked every 8 hours.

When running in extremely dirty environments,
.coal mines and quarries for example, special air
cleaners are required (not available from Volvo

Penta). :

Air lines. Leakage check. _
Check the air lines for cracks or other damage. Replacé
if required. Checking all hose clamps. '
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Idling speed. Adjustment
First check that the air filter is not clogged and that
the throttle arm (1) on the fuel injection pump is
against the idling speed stop (2) when the throttle
mechanism is in idling position. Chack also that the
throttle arm presses against the max stop (3) when
the throttle control is in the wide open throttle {(WOT)
- position. Adjust the control if necessary.

Idling speed must only be checked and adjusted when
the engine has reached normal operating temperature.
For the correct idling speed, see the “Technical data”
chapter.

/N WARNING! Approaching or working on a running
engine is dangerous. Watch out for rotating com-
ponents and hot surfaces.

RSV governor
1. Allow the engine to operate at low idling speed.

2. If necessary, adjust the engine speed by removing
the domed nut (1), slackening off the locknut (2)
and adjusting the engine speed with the screw (3).

If the engine speed is uneven, the idle speed
damping should be adjusted as follows: '

1. Remove the domed nut (4} and slacken off the
locknut (5). Carefully turn the damping screw (6)
clockwise until the engine speed stabilises.

2. Check that the high idling speed has not changed.
if it has changed, the damping screw (6) has been
screwed in too far. ‘

3. Lock the damping screw (6) and install the domed
nut (4} when the adjustment is complete.

RQV, RQ governor
1. Allow the engine to operate at low idling speed.

2. [f necessary, adjust the engine speed with the
screw for low idling speed (1).

GAC governor .

To adjust the idling speed on Generating set engines
with GAC governor, refer to the separate documenta-
tion supplied with the GAC eguipment.
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Drive belts. Checking and adjusting
Inspection and adjustment should be carried out after
running the engine when the belts are warm.

Undo the screws (A} before tensioning the generator
belts. It should be possible to depress the belts 10
mm between the pulleys. Worn belts which work in
pairs should be replaced at the same time.

The fan belts have an automatic belt tensioner and do
not need adjusting. However, the condition of the belts
must be checked. Replace if required.




| . Lubrication system

Qil change intervals can vary between 50 and 600 hours depending on the quality of the lubricant and the sulphur
content of the fuel. Note that the oif change interval should never be longer than 12 months.

If longer intervals are required than those stated in the table below, the condltlon of the oil must be tested regular-
ly by the oil manufacturer.

Rl culphar Content o0 by WelGht

up to 0 5 % more than 1.0 %

,. 05-10%
L 7S R A
' j VDsS-2 600 hours or 12 months. | 300 hours or 12 months.| 150 hours or 12 months
% vDS 400 hours or 12 months. | 200 hours or 12 months.|100 hours or 12 months.
ACEA E3-96, E2-96 100 hours or 12 months.

200 hours or 12 months. 50 hoursor 12 months.

API CD, CE, CF, CF-4,CG4

NOTE! Mineral-based and semi and fully synthetic oils may be used as long as they fuffil the above require-
ments.

If the 6 and 7-litre engines are equipped with low profile type oii pans, the oil change interval must be halved
1 Oil with TBN 14—20 must be used.
VDS = Volve Drain Specification -

ACEA = Association des Constructeurs Européenne d’Automobiles
APl = American Petroleum Institute .

Viscosity

In a stable outside temperature wscosrty should be
selected from the table alongside.

*Refers to synthetic or semi-eyntheiic oil.

Oil change volumes
See chapter “Technical Data”.
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i ‘ - Qil level. Check
i : Ensure that the level lies between MIN and MAX
markings.

/\ IMPORTANT! In continuous use the oil level
should be checked every 8 hours. ..

When checking the oil level on a stationery engine,
read off the side of the dip stick marked “STOP” (at
earliest 3 minutes after engine stop).

A check can alsc be carried out when the engine is
running. Read off the dip stick side marked “OPER-
ATING".

WARNING! Approaching or working on a running
engine is dangerous. Watch out for rotating com-
ponents and hot surfaces. -

Oil and oil filters. Replace ' %
Always follow the recommended oil change interval

and always replace the oil filter at the same time. On
stationary engines do not remove the bottom plug. .

Use an oil draining pump to suck up the oil.

1. Clean filter mountings so that the dirt does not
fall in when the new filter is installed

2. Run engine to nofmal operating température,

WARNING! Hot oil and hot surfaces.can -
cause burns. :

3. Remove the bottom plug. Drain out engine oil.
4. Install the bottom plug together with a new gas-
ket. .

5. Remove the filters (1) and the bypass filter
(2).where applicable. Check that the gaskets do
" not remain on the engine. ‘

5. Fill the new filters with engine oil and spread oil -
: . on the gaskets. Screw the filter into place by
g 6, 7 lit. 10, 12 lit. hand until the gasket touches. Then twist a fur-
e ' . ther half time. No more!

" 6. Top up oil to correct level. Do not fill above the
MAX level.

7. Start the engine and let it idle. Check that the oil
pressure is normal.

8. Stop the engine. Check that there is no oil leak-
age around the filter. Top up if required.

Collect the old oll and oil filter and dispose of
16 fit. ' them at a proper disposal point.

Q
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Cooling sysiem

The cooling system must be filied with a coolant that protects the engine against internal corrosion and from
freezing if the climate requires it. Never use water aione.

The anti-corrosion additives become less effective over time. The coolant must be therefore be re-
placed. On the condition that Volvo Penta coolant recommendations are followed, the following re-
placement intervals apply.

Volvo Penta coolant (glycol mixture)
with coolant filter .

Every 4 years or at least every 10.000
hours

Volvo Penta coolant (glycol mixture)
without coolant filter

Every other year or at least every
5000 hours

Volvo Penta anti-corrosion agent

Every year

/\ IMPORTANT! The cooling system must be flushed through when the coolant is replaced. See under
heading “Cooling system Flushing”. The coolant filter (accessory) must not be changed at the same time
as the coolant. It must be replaced 6 months after the first coolant replacement and then every six
months. See under heading “Coolant filter. Replace”.

Coolant. General

A IMPORTANT! To avoid blockage and / or dam-
age caused by freezing / corrosion to the en-
gine and cooling system the following recom-
mendations must be followed: '

Water quality _

Always use clean water which fulfils the require-
ments in ASTM D4985. If these requirements are not
fuffilled, the cooling system will become blocked
again with diminished cooling effect as a direct re-

sult. If water cannot be cleaned so these require-

ments are fulfilled, distilled water or ready mixed

coolant must be used.

Total fixed particles < 340 ppm

Total hardness < 9.5°dH

Chloride < 40ppm

Sulphate < 100 ppm
\——-—/ pH value 5.5-9

Silicon < 20mg Si0, per |

lean < 0.10ppm

Manganese < 0.05ppm

Conductivity < 500 uS percm

Organic content, COD,_ < 15mg kMnQ, per |




If there is a risk of freezing

Use a mixture of 50% Volvo Penta antifreeze {gly-
col) and 50% pure water {according to ASTM
D4985). This mixture will protect against freezing to
a temperature of approx. —40°C and should be used all
year round,

IMPORTANT! Even if the temperature is never
as low as —40°C, the above mixture ratios must
be used. This is to ensure maximum anti-corro-
sion protection.

Mix the glycol with the water in a separate container
before filling the cooling system.

WARNING! Glycol is harmful to health (dan-
gerous if ingested). :

[IMPORTANT! Alcohol must not be used in the Nt
cooling system.

If there is no risk of freezing

When there is never a risk of freezing, water may
{according to ASTM D4885) be used as coolant with
the addition of the Volvo Penta anti-corrosion agent.

However, we recommend that a mixture of Volvo
Penta glycol and pure water is used all year, re-
gardless of the climate.

Mixture ratio 1:30. Run the engine to operating tem-
perature after filling. This is to allow the additive to
work as efficiently as possible.

[If the operation time exceeds 500 hours per annum,

the anti-corrosion.agent for the coolant must be '
complemented with ¥ litre anti-corrosion agent eve-

ry 500 hours. P

WARNING! Anti-corrosion agents are harmiul
to health (dangerous if ingested).

IMPORTANT! Never mix antifreeze (glycol)
and anti-corrosion agents. The two combined
can produce foam and drastically reduce the
coolant's effectiveness.




-Coolant. Checking and topping up

WARNING! Except in an emergency, do not
open the engine coolant system filler cap when
the engine is still hot. Steam or hot coclant may
spray out.

Check the coolant level daily befare starting. Top up
coolant if necessary. Fill 0.5 om below the filler cap
sealing surface or between the MIN and MAX mark-
ings if a separate expansion tank is installed.

/\ IMPORTANT! When topping up, use the same
coolant mixture as is already in the cooling
system.

Fllling an empty system

Check that all the drain cocks are closed. Opening
the bleed cock(s). 6-7 litre engines are self-airing.
Therefare they have nho bleed cock.

The locations of the drain and bleed cocks are
displayed on the next page.

The engine must be stopped when filling. Fill stowly
so that air is able to stream out through the bleed
cock(s) and the filler opening. .

If a heater system is connected to the engine’s cool-
ing system, the heater control valve must be opened
- and the unit vented during filling.

Fill with coolant ta the correct level. The engine
must not be started until the system has been
_ vented and completely filled.

Start the engine and run it untif the thermostat opens
(this takes approximately 20 minutes). After start,
open any bleed cocks briefly. This releases any
trapped air. Check the coolant level and top up if
necessary.
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Coolant. Draining
Before draining the coolant, the engine must be
stopped and the filler cap unscrewed.

"R : N\ WARNING! Except in an emergency, do not
open the engine coolant system filler cap when
the engine is still hot. Steam or hot coolant may
spray out.

Open the drain cocks and remove the drain plugs
{location is shown below). Unscrew and remove the
coolant filter if one is installed.

IMPORTANT! There may be deposits inside
the cocks/piugs. These must beremovad.
Check that all the coolant has drained out.

Drain/bleed cocks. Location

6-7 litre engines

Drain cock (K):

— an the left-hand side of the cylinder block, rear
section -

Drain plugs (P):

— under t_he radiator
— wunder the coolant pump
" — under the oil cooler

~ 2 {at front and rear) on the air compressor 1f in-
stafled (accessory)

Bleed cock:

— The engines are self-airing. Therefore they have
no vent cock.
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10-12 litre engines

Drain cocks {K):

— at the rear of the left-hand side of the cylinder
block

— charge air cooler, front {(only TWD})

Drain plugs (P):
- under the radiator
— under the cil cooler

— 2 (at front and rear) on the air compressor, if in-
stalled (accessory) '

Bleed cock (V):
— charge air cocler, rear (only TWD)

16 litre engines

Drain cocks (K):

' _ on the cylinder biock above the starter motor
- — under the rear edge of the coolant pump.

— Charge air cooler, front end (only TWD)

Drain plugs (P):
— under the radiator
— under the oil cooler

— 2 (at front and rear) on the air compressor, if in-
stalled

Coolant filter:
— behind the coolant pump

Bleed cock (V):

— TWD1630: Charge air cooler, at front

- TWD1630, TAD1630/1631: Radiator hose connec-
tion

— TAD1630/1631: Thermostat housing

3
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Cooling system. Flushing

Cooling performance is reduced by deposits in the
radiator and cooling channels. The cooling system
must therefore be flushed through when the coolant

is replaced.
1. Drain the coolant as above.

2. Insert a hose in the radiator filler opening and
rinse out with freshwater until the water which
runs out is comnpletely clear, :

3. Close the drain cock and plugs. Fill with new
coolant according to the instructions in the sec-
tion “Coolant. Checking and topping up”

Cooler (charge air cooler fAD). External

cleaning _
Remove the required guards to access the radiator.

Clean with water and a mild cleaning agent. Use a

. soft brush. Take care not to damage the cooling

vanes. Reinstall components

IMPORTANT! Do not use a high pressure-
hose. )

Coolant filter. Replace

The coolant filter is only standard on 16-litre en-
gines. For other engines, it is available as an option-
al extra. It has the task of filtering the coolant and
providing anti-corrosion protection.

. A IMPORTANT! To prevent overdoses of anti-

corrosioh protection subsequently causing a
blockage, the filter should not be replaced at
the same time as the coolant, but-6 months af-
ter the first coolant replacement and then every

6 maonths,

Close the cocks (1) or turn the cock to position “A”
{16-litre). Remove the filter with a suitable filter
puller. Dampen the gasket and screw on new filter by
hand. Tighten by 1/2 tum once the gasket is tight.
Open the cocks (1) or turn the cock to position “B”
(16-litre).

sin
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Fuel injection éystem

Only use recommended quality fuels according to the specifications below Always observe strict cleanliness when
refuelling and working on the fuel injection system.,

. All work on the engine injection pump or injectors must be carried out at an authorised workshop. If the injec-
tion pump lead seal is broken, all warranties are invalid.

{ WARNING! Fire risk. When carrying out work on the fuel system, make sure the engine is cold. A fuel spill
i onto a hot surface or an electrical component can cause a fire. Store fuel-soaked rags so that they cannot
; cause a fire. - ' -

Fuel specification
Fuel must meet national and intemational standards
for marketed fuel, for example:

ENS590 (with nationat environmental and cold
weather standards)

ASTM-D975-No 1-D, 2-D .
JIS KK 2204

: Sulphur content: According to relevant national

i statutory requirement. If the sulphur content ex-

: . ceeds 0.5 % by weight the oil change interval
should be changed, see section “Lubricating sys-
tem”.

. . : ‘ . Fuels with extremely low sulphur contents (“urban

diesel” in Sweden and “city diesel” in Finland) may
cause a drop in output of 5% and an increase in fuel
consumption of 2-3%. '

Fuel filter. Replace
Cleanliness! No dirt or.contaminanis may enter the
fuel injection system.

WARNING! Fuel filter replacement should be
carried out on a cold engine to avoid the risk of
firé caused by fuel spilling onto hot surfaces.

Remove the filters. Moisten the new filter gasket
with a littte oil. Screw the filter into place by hand
until the gasket touches. And then a further half turn
but ne morel Bleed fuel system. Take the old filter
to a suitable disposal point.

Start the engine and check for leaks.
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Fuel pre-filter. Drain water

The fuel prefilter is an optional extra. Position a
container under the fue! filter. Drain off-water and
contaminants using the cock/plug at the bottom of the
glass. ’

 IMPORTANT! Wait a few hours after the en-
gine has been turned off before draining the fil-
ter. - ’

Fuel pre-filter. Filter insert replacement -

Close fuel cock at the fuel tank. Position a container
under the fuel filter.

Unscrew the screw (1) to remove the cover. Re-
- place insert and reinstall cover. Open fuel cock.

Bleed fuel system. Take the old filter to a suitable

disposal point.
Start the engine and check for leaks.

Fuel system Venting _

The fuel system must be vented after fuel filters
have bieen replaced or after refilling the fuel tank af-
ter it has been run dry. '

Venting engines with stop solenolid/fuel shut-off
valve connected to supply voltage at stop:

Ensure that the engine is in operational mode. Open
the bleed screw (1). Pump with hand pump (2) until
~ fuel containing no air flows out. Close screw while
fuel is flowing out.

Then pump a further 15-20 times. Check for leaks.

NOTE! For engines equipped with a fuel shut-off
valve, the fuel injection pump often requires venting
as well. This is done by slackening off the fuel injec-
" tion pump pressure equaliser {3} (27 mm narrow U

wrench). Pump with hand pump (2) until fuel contain-

ing no air flows out.




Venting engines with fuel shut-éﬁvvalve connected
to supply voltage during operation:

Is there “automatic stop in the event of too low
oil pressure” with a Volvo Penta oil pressure
switch? When the engine is off, this switch is
closed (“Nc”-Normally ciosed).

Yes

Disconnect the connec‘tor at the oil pressure

switch. 3
SB= black ) @

BL-W= blue-white

No

Is there “automatic stop in the event of too
low oil pressure” with a non-Volvo Penta oil

pressure switch that is open when the engine -

is off. (“No” = Normally open)

Yes ' ' No

Is the engine equipped with a Volvo Penta in-
strument box?

Short-circuit the connector
for the oil pressure switch
with a loop.

1. If there is a coolant level alarm — check the
level, If the level is tao low, the level alarm’
stops the engine,

2. Briefly press the “Starter button”™. The instru-
mentation is now activated and the charge
lamp lights. If there is a coolant level
alarm: Hold in the “Interlock button” for ap-
proxumately 4 seconds.

3. Vent the fuel system according to the in-
structions on the previous page.

4. Press the “Stop button”
5. Reconnect the connector
6. The engme is now operatlonal

1. Turn the ignition swiich to operating posi-
tion /.ignition. In Volvo Penta ignition.
- switch position 1 (15+)
2. The solenoid valve is now actwated for op-
eration {not stop position)

3. Vent the fuel system according to the stand-
ard procedures {see the previous page).

4. The engine is now operational

35




Electrical system

Univerggl ol

WARNING! Always stop the engine and break the current using the main switch before working on the elec-
trical system. Isolate battery charger, or other accessories mounted on the engine.

Fuses

The engine has automatic fuses located in the junc-
tion box. The fuses break the current when there is
an overload in the electrical system.

If the engine cannot be started or the instruments - o

- stop operating during operation, the fuse may have N

tripped. Reset the fuse by pressing on the button on
the fuse.

IMPORTANT! Always investigate the cause of
an overload before resetting the fuse!

i

Main switch

The main switch must never be turned off before the
engine has stopped. If the circuit between the gener-
ator and the battery is cut off when the engine is
running the generator can be seriously damaged.

IMPORTANT! Never break the circuit with the
main switch while the engine is running.

Electrical connections

Aiso check that all electrical connections are dry
and free of oxidation and that there are no loose.
connections. If necessary, spray these connections
with a water-repellent spray (Volvo Penta Universal
oil).




Battery. Maintenance and care

WARNING! Risk of fire and explosion. Never al-
low an open flame or electric sparks near the
battery or batteries.

WARNING! Never mix up battery positive and
- negative terminals. This may cause sparks and
an explosion.

/N WARNING! The battery electrolyte contains ex-
tremely corfosive sulphuric acid. Protect your
skin and clothes when charging or handiing bat-
teries. Always use protective goggles and
gloves. [f battery electrolyte comes into contact
with unprotected skin, wash off immediately us-
ing plenty of water and soap. If battery acid
comes into contact with the eyes, flush imme-
diately with plenty of water and obtain medical
assistance without delay.

Connecting and disconnecting

First connect the red battery lead + to the battery +
terminal. Then connect the black battery lead - to the.
batiery —terminal.

When disconnecting the battery, disconnect the — lead
{black) first and then the + lead (red).

Cleaning .

- Keep batteries dry and clean. Oxidation or dirt on

the battery and battery terminals can cause short-
circuits, voltage drop and discharge especially in
damp weather. Clean the battery terminals and leads
to remove oxidation using a brass brush: Tighten the
cable terminals well and grease them with terminal
grease ar petroleum jelly.

Topping up .

The electrolyte should be 5 - 10 mm over the plates
in the battery. Top up using distilled water if neces-
sary..Charge the battery after topping up for at least
30 minutes by running the engine at fast idle. NOTE!
Certain maintenance-free batteries have special in-
structions which must be foliowed.
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Wiring diagram 16-litre engines
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Instrument box

PREHEATING

POSITIVE +

START 50
. @3 [sror
ALARM

ALTERNATCR 61

T STCR
OIL PR, WATER TEMP|

WATER LEVEL

QiL

TEMP

SENDERS

REV &+

REV §-

NEGATIVE -

r

. Location for level switch relay: coolant {access-
ory)

. Relay for automatic stop: engine coolant tem-
perature (ECT) switch, oil pressure switch and
low coolant temperature switch (accessory).

. Holding current relay {operating current and in-
struments)

. Terminal block for engine cable harness

5. Terminal block for automatic stop and extra pow-

er output (maximum 16 A)

6. Negative {-) for extra power output (black cable)

7. Connection for any extra switches — automatic

stop {white cable)

. Positive (+) for extra power output (red cable)

Maximum 16 A




Hi:

L —,

=
. L
- I

Alarm separator for the instrument box (accessory)

IPREHEATING vo

POSITIVE + E

sTARTse |10 o .
STOP g

AARM
* JALTERN. 61+

AT
i O TEMP |
i wiaTER LEVEY
Ol
10 TEMP
mopaml ' AEWW
; 884 REV G
—»—a ) NEGATIVE -

N
S8 S8

1

STOPOFF B INTERLOGK START/ON

1. Relay for engine coolant level s_witch {accessory) 8. Warning lamp, low engine coolant level (access-
2. Relay for engine coolant temperature (ECT} - ory) -
switch, oil pressure switch 9. Wamming lamp, low lubrication oil pressure (ac-
cessory)

3. Holding current relay (operating current and in-

struments) 10. Teminal block for engine cable hamess

4, Alarm separator ' 11. Engine coolant temperature (ECT) switch (nor-

5. Splice section mally open)

6. Terminal block for auxiliary power output (16 A 12. Qil pressure switch (normally open)

fuse) and output for automatic stop, {closes in 13. Joint splice

the event of a fautt). 14, Warning lamp, generator not charging

7. Warming lamp, high engine coolant temperature

(accessory)
Cablgs displayed as a dashed lines are existing cables
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Time relay kit for engagement of the starter
element (accessory)

. Time relay

. Connector. 8 pin

. Ignition switch

. Temperature switch (access-
ory)

. Starter element |

. Indicator lamp (engaged
starter elerment)

. Battery

(31)

SA[

30} MIN16mm °

(3] ®
g i
|l s e s
® ®
— J —

liis 1




Disengageable clutch and compressor

Disengageable clutch

Lubrication

Use lithium based grease, Mobilux EP2, Statoil Uni-
- way EP2N, Texaco Multifak EP2, Q8 Rembrandt

EP2 for example

Main bearing and clutch mechanism

Lubricate inner support bearing (when a grease

nipple is installed), main bearings, disengaging shaft
and moving parts of clutch. Lubricate sparingly (20-30
g for main bearings).

Lubricate the inner control arms with a few drops of
oil.

Disengagement bearing
Lubricate sparingly so that no grease is squeezed
out. Use a grease recommended above,

Checking and adjusting

A WARNING! Adjustments may only be made on a
stopped engine.

The clutch force at the end of the lever must be 3441
kp (doubte clutch plates) or 36—45 kp (triple clutch
plates) during engagement.

Adjustment: Remove the inspection cover, Discon-
nect catch (A) and turn the red adjuster (B) clock-
wise. Engage the catch. The cluich plates must not
slip after engagement!

Compressor
Air filter, Replace

Slacken off hose clamp, remove the filter for disposal.
Install a new filter and tighten the clamp.
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Shut down i

Inhibition should be carried out to ensure that the engine and other equipment are not damaged while shut
down. It is important that this is done properly and that nothing is forgotten. We have therefore provided a

checklist covering the most important points.

Before shutting down for a long period, an authorised Volvo Penta workshaop should inspect the engine and
other equipment. Have any necessary repairs or service work carried out so that the equipment is in good condi-

tion for the next time it is staried.

WARNING! Read the chapter “Maintenance” carefully before starting work. It contains instructions on

how to carry out the work safely and correctly.

Storage

# Change engine oil and replace il filter.

'@ Replace fuel filter. Replace fuel pre-filter if in-

stalled.
® Run engine to normal operating temperature.

e Check the condition of the engine coolant anti-
freeze. Top up if required.

/N [MPORTANT! An anti-corrosion mixture in
the engine coolant system provides no pro-
tection against freezing. If there is any possi-
bility the engine will be subjected to freezing
temperatures, the system must be drained.

® Drain any water and contaminants from the fuel

tank. Fill the tank completely with fuel to avoid .
condensation.

& Clean the outside of the engine. Do not use a
high pressure spray to clean the enging. Touch
up any damaged areas of palntwork with Volvo
Penta original paint.

@ 'Disconnect the battery leads. Clean and charge
the batteries. NOTE! A poorly charged battery
may burst as a result of freezing.

@ Spray electrical system components with mois-
ture-repellent spray.

Bringing out of storage

Check the engine oil level. Tap up if necessary. If .
there is inhibiting oil in the system, drain and fill
with new oil, change oil filter. For correct oil

grade; See chapter "“Maintenance”, lubrication

system.

Close/tighten drain cocks/plugs.

Check drive belts.
Check the condition of rubber hoses and tighten
hose clamps.

Check engine coolant level and antlfreeze protec-
tion. Top up if necessary.

Connect the fully charged batteries.

Start the engine. Check that there are no fuel, en-
gine coolant or exhaust gas leaks and that all
control functions are operating.




Fault tracing

A number of symptoms and possible reasons for engine problems are described in the table below. In case of
faults or mishaps which you cannot solve, aiways contact the Volvo Perta dealership.

in the event of engine interference related to the GAC governor {Generating set engines), refer 1o the
documentatlon delivered with the GAC governor.

WARNING' Read the safety | precautlons for maintenance and service in the chapter: “Safety Informanon" be-

fore starting work.

Starter motor not turnmg {or tumlng slowly)

21 22, 23 24

1 2,3,
Engine will not start 4,5,6,7, 28,26, 31
Engine starts but stops again 4,6,7,8,25,26
Engine difficult to start 4,5,6,7, 25,26, 31
4,5,6,7,8, 9,16, 17, 18, 29, 30, 31

Engine does not reach correct speed at wide open throttle (WOT)

Engine knocks

4,5 6,7

Engine runs unevenly

4,5,6,7,8,9,31

Engine vibrates 13, 14

High fuel consumption 8,10

Black exhaust smoke 8,28

Blue or white exhaust smoke 10, 19, 28

Low oil pressure ) 11,12

Engine coolant temperature too high 15, 16, 17, 18, 27, 28
No or poor charging 2,20

Discharged battery

Loose connection / opan-circuit
Fuse tripped :
Lack of fuel

Fouled fue! filter.

Air in the fuel injection system
Water / contaminants in the fuel
Insufficient afr supply

Engine coolant temperature too
high

TeNaL BN

10. Engine coolant tempierature is too

low
11. Lubricating il fevel too low.

12.-
13,
14,
15.
16.
17.

18,
19,
20,
21.

22.

Blocked fuel filter

Deteclive engine mounting
Wormn clutch

Too litfle coolant

Radiator blocked

Circulation pump defective
Defective / incorrect themmostat
Lubricating oif level too high
Generator drive belt slipping

Defective ignition switch / starter
button

Defective start relay

- 23.
24.
25.
26.°

2.

28,
29,
0.

31.

Defective starter motor / solenold
Water in the engine
Preheating insufficient

Starter element defective / not con-
nected

Defective temperature gauge / sen-
sor - :
Faulty injection timing

Engine overloaded

Excessive back pressure in exhaust
system

Fault in the GAC unit {generating
set engines)
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Technical Data

General
TDE10V- 6 5.48 655
TWDB10V 6 5.48 66
TD630VE 6 5.48 655
- TWD630VE 6 5.48 665
TD610G 6 5.48 655
TWD610G 6 5.48 655
TD71A 6 6.73 760
TID71A 6 6.73 770
TWD710V 6 6.73 770
TD730VE 6 - 6.73 760
TWD731VE 6 . 6.73 770
TAD730V 6 6.73 876
TD710G & 6.73 785 %
TWD710G 6 6.73 795
TAD730G 6 6.73 901
TWD740GE 6 7.28 795
TAD740GE 8 7.28 901**
TD100G 6 9.6 945
. TD1030VE .8 9.6 945
. TWD1031VE 6 9.6 975
TAD1030V 6 9.6 1062
TD1010G 6 9.6 990
- TWD1010G 6 9.6 901
TAD1030GE 6 9.6 1107
TD121G 6 11.98 1075
TWDI12{0V 6 11.98 1105
TWD1211V 6 11.98 1105
TWD1230VE 6 11.98 1105
TAD1230V 6 11.98 1215
- TD1210G .6 11.98 1110
TWD1210G -6 11.98 1140
- _TWD1211G: 6 11.98 1140
“TAD1230G 6 11.98 1250
TAD1231GE 6 11.98 1250
TAD1232GE 6 11.98 1250
- TWD1630V 6 16.12 1409
TAD1630V 6 16.12 1515
TWD1630G 6 16.12 1428
TWD1630GE 6 16.12 1428
. TAD1630GE 6 16.12 1538
TAD1631GE 6 ’ 16.12 1538

* Engine onty (without coolant and ofl)
*Including radiator and charge air coolar (CAC)
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General

$dlmg speed (rpm)‘?? ‘},2’1“’2 Valve{clearance.‘fglntakefeg(h‘ﬁ: ti(mm)%
TDG10V , 640+25 0.40/0.55
TWD610V 600+25 0.40/0.55
TD630VE 70025 0.40/0.55
TWD630VE 725125 0.40/0.55
TD610G 1300450 0.40/0.55
o TWD610G 1300£50 0.40/0.55
o TD71A 600£25 0.40/0.55
TID71A : 60025 0.40/0.55
: TWD710V : 600+25 0.40/0.55
: TD730VE 650+25 ' 0.40/0.55
TWD731VE 650425  0.40/0.55
TAD730V 600125 4 0.40/0.55
TD710G 1300150 0.40/0.55
TWD710G _ 130050 0.40/0.55
_ TAD730G _ 1300+50 0.40/0.55
TWD740GE 1300450 0.50/0.65
TAD740GE 1300250 0.50/0.65
TD100G. 550150 : 0.40/0.70
TD1030VE 60025 0.40/0.70
; TWD1031VE B 67525 0.40/0.70
. TAD1030V 600+25 0.40/0.70
TD1010G 1300150 0.40/0.70
TWD1010G 130050 , 0.40/0.70
TAD1030GE 130050 : 0.40/0.70
TD121G 600150 0.40/0.70
: TWD1210V 600425 . 0.40/0.70
L. TwDi2ny 600:25 B 0.40/0.70
L TWD1230VE 600425 0.40/0.70
TAD1230V 600425 0.40/0.70
TD1210G 1300£50 0.40/0.70
TWD1210G : 1300450 ' 0.40/0.70
TWD1211G 1300+50. 0.40/0.70
TAD1230G 1300+50 0.40/0.70
TAD1231GE 130050 0.40/0.70
TAD1232GE - 130050 0.40/0.70
TWD1630V 500425 ' 0.30/0.60
TAD1630V " 500+25 ' 0.30/0.60
TWD1630G 1300150 0.30/0.60
TWD1630GE 1300£50 - 0.30/0.60-
TAD1630GE 130050 0.30/0.60
TAD1631GE 130050 0.30/0.60
* Applies 10 cold engine or at operating temperature (stopped)
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Qil pressure*

: - "“‘}‘!m:p'qﬂtﬂ':wu car
Desigantion. .
T i ST Sh e -

normal. running engine speed (kPa)

Atidling’s
[ VLI T S

peed (kPa)>

g

TDB10V 300-500 min. 150
TWD610V 300-500 min. 150
TD630VE 300-500 min. 150
TWD630VE 300-500 min. 150
TD610G 300-500 min. 150
TWDE10G 300-500 min. 150
TD71A 300-500 min. 150
- TID71A 300-500 min. 150
TWD710V 300-500 min. 150
TD730VE 250-550 min. 150
TWD731VE 250-550 min. 150
TAD730V 300-500 min. 150
TD710G 300-500 min. 150
TWD710G 300-500 min. 180
TAD730G 300-500 min. 150
TWD740GE 300-500 min. 150
TAD740GE _ 300-500 min. 150
TD100G 300-500 . min. 150
TD1030VE 400-600 min. 150
TWD1031VE 400-600 min. 150
TAD1030V 300-500 min. 150
TD1010G 300-500 min. 150
TWD1010G 300-500 min. 150
" TAD1030GE 300-500 min. 150
TD121G 300-500 min. 150
TWD1210V 300-500 min. 150
TWD1211V 300-500 min. 150
TWDH230VE 300-500 min. 150,
TAD1230V 300-500 min. 150
TD1210G 300-500 min. 150
TWD1210G 300-500 min. 150
TWD1211G 300-500 min. 150
TAD1230G 300-500 min. 150
TAD1231GE 300-500 min. 150
TAD1232GE 300-500 min. 150
TWD1630V 300-500 min. 150
TAD1630V - 300-500 min. 150
TWD1630G - 300-500 min. 150
TWD1630GE 300-500 min. 150
TAD1630GE 300-500 min. 150
TAD1631GE 300-500 min. 150

* Applies to engine at operating temperature




Qil change capacity* for standard oil pan

i
!

gnazion 5
g R e R

-z

TDB10V 20 - : 24

6

TWD610V 20 22 6

TDB30VE 20 24 6

TWD630VE 20 ' 24 - 6

TD610G 20 22 6
TWD610G 20 22 6
; TD71A 24 ' 29 8
TID71A 24 ] ' 29 8

: TWD710V 22 o7 7
TD730VE . 24 _ 29 8
S TWD731VE 24 29 8
N B TAD730V - 02 27 7
: TD710G .24 . - 29 7
- TWD710G 24 s 29 7

TAD730G - 24 : 29 8

TWD740GE 24 29 8

TAD740GE 24 . ' 29 8

TD100G . 21 : 25 9

: TD1030VE ) 32 ’ 36 10
TWD1031VE 3z 36 10
i TAD1030V - 30 - 34 8
. TD1010G 21 ) 25 9
. TWC1010G 21 : 25 g
TAD1030GE : 32 36 10

TD121G 34 - .38 9
: TWD1210V 34 38 9
. - _TWD1211V " 34 ag 9
) - TWD1230VE - 34 : . 38 9
"TAD1230V 34 ' - 38 9

TD1210G 34 . 38 g
“TWD1210G - 34 38" 9 -

TWD1211G . 34 o 38 9

TAD1230G 34 38 9

TAD1231GE a4 38 - 9

TAD1232GE  ~ 34 38 9

TWD1630V 57 . 64 17

TAD1630V 57 64 17

TWD1630G 57 64 17 .

TWD1630GE 57 64 17

TAD1630GE . &7 ' 64 17

TAD1631GE 57 ' 64 17

* Information about oil quality and viscosity can be found in the “Maintenance” chapter under the heading Lubrication system
** Diference in volume in litres between the MIN and MAX markings on the dipstick '
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il change capacity* for shallow oil sump (10°)

5
TD630VE 12 16 5
; TWDE30VE 12 16 5
; TD71A © 14 ' 19 7
TID71A 14 19 7
TD730VE 14 - 19 7
TWD731VE 14 . 19 7

Oil change capacity* for oil pan for large inclinations C )

TD610 ' 15 19 3 ,

TDE30OVE : 15 ' 19 8 £

TWD630VE - 15 19 3 ¥
TD71A 19 : 24 3
TID71A 19 ' 24 3
- . TD730VE 19 ' 24 3
TWD731VE 19 L 24 3
: TWD1230VE 30 34 12

Oil change capacity* for deep oil pan for large inclinations

TD610V 18 | _ ' .22

6
TD630VE 18 ' - 22 6
TWD630VE .18 : ' .22 © 6
TD100G ' 27 - 31 - , 9 _
TD1030VE .27 - 1 - o
TWD1031VE 27 31 . 11 - =7
TDI21G . 30 : 34 - 12
TWD1230VE 30 - . 34 ‘ 12

L0 * Information about oii quality and viscosity can be found in the “Maintenance” chapter under the heading Lubrication system
** Difference in volume between the MIN and MAX markings on the dipstick
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] Oil change capacity* for vehicle type oil pans

. TID71A 22

; A g 27 .7
TD730VE 22 27 _ 7
7

TWD731VE . : 22 27

Oil change capacity* for laminated oil-pan {soundproofed)

6
TWD630VE 20 24 ' 6
TD730VE 22 27 7
TWD731VE : 22 : 27 7
. TD1030VE 32 . 36 .10
TWD1031VE 32 36 . 10
_TWD1230VE 34 38 ' 12

* Information about oil quality and viscosity can be found in the "Maintenance™ chapter under the heading Lubrication system
. ** Difference in volume between the MIN and MAX markings on the dipstick - -

51



Cooling system

TDE10V

TWD610V 31 75/88**

TD830VE 22 75/88**

TWD630VE 22 75/88*

TD610G 36 75/88**

TWD610G 37 75/88**

“TD71A 25 75/88**

TID71A : 26 : 75/88**

TWD710V 34 75/88**

TD730VE 25 75/88*

TWD731VE 26 75/88** .
TAD730V ' a7 ' 75/88° L
TD710G . 39. _ 75/88"* :
TWD710G 42 ' 75/88**

TAD730G 37 75/88**

TWD740GE . 42 75/88**

TAD740GE S 37 75/88*

TD100G 27 82/95**

TD1030VE 30 : 82/95*

TWD1031VE 30 75/88**

TAD1030V . 38 82/95**

TD1010G 42 ‘ 75/88**

TWD1010G : 46 75/88™*

TAD1030GE 38 82/95**

TD121G - 34 - B2/95**

TWD1210V - 49 75/88**

TWD1211V ’ 55 ) : 82/95*

TWD1230VE 37 . 82/95**

TAD1230V 48 : : 82/95* : ' e
TD1210G 49 75/88** L
TWD1210G , - 52 75/88** . '

TWD1211G ‘59 : ’ 75/88*

TAD1230G . - 48 _ 82/95**

TAD1231GE 48 ) 82/95**

TAD1232GE - 48 82/95"*

TWD1630V 59 : 75/88™**

TAD1630V ' 52 , 82/95%**

TWD1630G 59 75/88*"*

TWD1630GE 59 75/88***

TAD1630GE - 52 82/95***

TAD1631GE 56 ) 82/95"*"

*  The coolant volumes listed apply to the use of Volvo Penta original coolants

* %

Number of thermostats: 1

*** Number of thermostats: 2
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TWDB10V 25.0 +0.8 25.5 +0.8 4 st0.34
TD630VE 25.0 26.0 +0.8 6 st 0.228
TWD630VE 25.0 26.0-+0.8 6 st 0.226
TD610G 25.0 25.5 +0.8 4 st 0.38
TWD610G 25.0 +0.8 25.5 +0.8 4 st 0.34
TD71A 25.0 25.5 +0.8 4 st 0.34
TID71A 25.0 255 +0.8 - 45t0.38
TWD710V 25.0 +0.8 255 +0.8 4 st 0.38
TD730VE 25.5 26.0 +0.8 7 st 0.235
TWD731VE 25.0 26.0 +0.8 6 st 0.258
TAD730V 30.0 +0.8 30.5 +0.8 - 5st0.35 °
TD710G 25.0 +0.8 255 +0.8 4 st 0.38
TWD710G 25.0 +0.8 255 +0.8 4 st 0.38
TAD730G 30.0 +0.8 30.5 +0.8 5st0.32
TWD740GE 29.0 +0.8 29.5 +0.8 6 st 0.29
TAD740GE 29.0 +0.8 29.5 +0.8 6 st 0.29
TD100G 26.0 +0.8 '26.5 +0.8 4 st 0.38
TD1030VE 25.0 26.0 +0.8 7 st 0.27
TWD1031VE 25.0 " 26.0 +0.8 6 st 0.25
TAD1030V 27.5 +0.8 28.0 +0.8 5 st 0.30
TD1010G 255 26.0 4 st 0.38
TWD1010G 255 26.0 4 st0.38
TAD1030GE 27.5 28.0 5 st 0.30
TDH21G . 27.0 27.5 +0.8 5 st 0.36
TWD1210V 27.0 +0.8 27.5 +0.8 5 st 0.38
TWD1211V 27.0 +0.8 27.5 +0.8  55t0.38
TWD1230VE 25.0 26.0 +0.8° 6 st 0.28
TAD1230V 25.5 +0.8 26.0 +0.8 5 st 0.38
TD1210G 26.5 27.0 5 st 0.36
TWD1210G 27.0 +0.8 27.5 +0.8 5 st 0.38
TWD1211G 27.0 27.5 +0.8 . 5 st 0.38
TAD1230G 255 26.0 40.2 5 st 0.38
TAD1231GE . 265 26.0 +0.2 . . 6 st 0.34
TAD1232GE 255 26.0 +0.2 6 st 0.34
TWD1630V 26.0 26.5 +0.2 7 st 0.31
TAD1630V 26.0 26.5 +0.2 7 st 0.31
TWD1630G" 26.0 26.5 +0.2 7 st 0.31
TWD1630GE 26.0 26.5 +0.2 7 st 0.31
TAD1630GE 26.0 26.5 +0.2 7 st 0.31
29.0 +0.2 7 st 0.35

TAD1631GE

28.5

cation number.

*" Refer to the engine identification plate for information about injection timing and stroke position. See the chapter “Presentation”, identiti-



Electrical system

TD6&10V 24 alt. 12 2x135/2x110
CTWD8s10V 24 alt. 12 2x135/2x110
TD630VE 24 alt. 12 2x135/2x110
TWD630VE 24 alt. 12 2x135/2x110
TD610G 24 2x143/ —
TWD610G 24 2x143/ —
TD71A 24 alt. 12 2x135/2x110
TID71A . 24 alt. 12 2x135/2x110
TWD710V 24 alt. 12 2x135/2x110
TD730VE 24 alt. 12 2x135/2x110
TWD731VE 24 2x135/ —
TAD730V 24 2x135/ —
TD710G 24 2x143/ —
TWD710G 24 2x143/ —
TAD730G 24 2x143/ —
TWD740GE 24 2x143/ —
TAD740GE 24 2x143/ —
TD100G 24 2x143/ -
TD1030VE 24 2x143/ —
TWD1031VE 24 2x143/ —
TAD1030V 24 2x143/ —
TD1010G - 24 2x143/ —
TWD1010G 24 2x143/ —
TAD1030GE 24 2x143/ —

- TD121G 24 2x143/ —
TWD1210V 24 2x143/ —
TWD1211V 24 2x143/ —
TWD1230VE 24 2x143/.—
TAD1230V 24 2x143/ -
TD1210G 24 2x152/ —
TWD1210G 24 2x152/ —

TWD1211G 24 2x152/ —
TAD1230G 24 2x152/ —
TAD1231GE 24 2x152/ —
TAD1232GE 24 - 2x152/ —
TWD1630V 24 2x176/ —
TAD1630V 24 2x176/ —
TWD1630G 24 2x176/ —
TWD1630GE 24 2x176/ —
TAD1630GE 24 2x176/ —
TAD1631GE 24 2x176/ —




Generator. Voltage/Amperage/Power (V/A/W)

 Designation " - ALY A2y, o AR AR AR
TD610V 28/55/1550 28/60/1700 28/80/2240 14/60/840 14/90/1260
TWD610V - 28/60/1700 C- - 14/90/1260
TD630VE 28/55/1550 28/60/1700 28/80/2240 14/60/840 14/90/1260
TWD630VE 28/55/1550 28/60/1700 28/80/2240 © 14/60/840 -
TD610G - 28/60/1700 - —~ -
TWD610G - 28/60/1700 - - -
TD71A 28/55/1550 28/60/1700 28/80/2240 - 14/90/1260
TID71A 28/55/1550 28/60/1700 '28/80/2240 - 14/90/1260
TWD710V - 28/60/1700 - - 14/90/1260
TD730VE 28/55/1550 28/60/1700 28/80/2240 - 14/90/1260
TWD731VE 28/55/1550 28/60/1700 28/80/2240 - -
TAD730V - 28/60/1700 e - -
TD710G - 28/60/1700 - - -
TWD710G - .28/6011700 - - -
TAD730G - 28/60/1700 - - -
TWD740GE - 28/60/1700 - - —
TAD740GE - - 28/60/1700 - —~ -
TD100G 28/55/1550 28/60/1700 28/80/2240 —~ -
TD1030VE 28/55/1550 28/60/1700 28/80/2240 —~ -
TWD1031VE 28/55/1560 28/60/1700 28/80/2240 - -
TAD1030V - 28/60/1700 - - -
TD1010G - - 28/60/1700 - - -
TWD1010G - 28/60/1700 - - -
TAD1030GE - 28/60/1700 - - -
TDi21G 28/56/1550 28/60/1700 28/80/2240 - -
TWD1210V - 28/60/1700 - - -
TWD1211V - 28/60/1700 - - —
TWD1230VE 28/55/1560 28/60/1700 28/80/2240 - -
TAD1230V - 28/60/1700 - - -
TD1210G - 28/60/1700 - - -
TWD1210G - 28/60/1700 - - -
TWD1211G - 28/60/1700 - - -
TAD1230G - 28/60/1700 - - -
TAD1231GE - 28/60/1700 - - -
TAD1232GE - 28/60/1700 - - -
TWD1630V - 28/60/1700 - - -
TAD1630V - 28/60/1700 - - -
TWD1630G - 28/60/1700 - — -
TWD1630GE - 28/60/1700 - - -
TAD1630GE - 28/60/1700 —~ — —
TAD1631GE - 28/60/1700 — — -

Al 5=Generator 90 A/14 V

* Al.1=Generator 55 A/28 V, Alt.2=Generalor 60 A/28 V, Alt.3=Generator 80 A/28 V, Alt.4=Generator 60 A/14 V,

55
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i
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Disengageable clutch (accessory) . l

292 (11 1/2")

" AP D11A2 Double plate 1:1, ‘ 292 (11 1/2")
AP T14A2 Triple plate 1:1 355 (14")

TN

56




VOLVO
PENTA

AB Volvo Penta
SE-405 08 Goteborg, Sweden
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DESCRIPTION

BATTERY

=L R
[

NE BREMEAT FLeTION NOT AVARABLE
FOR GEWSET APPLICATION

N NORMALL Y OPEN IN DUTY
DASHEG LINES = NGT INCLUEED FROM VIX VO PENTA
NOT SPECFIED CABLE AREAS - 0.75 w2

GR= GRAZGREY

V0= VILETF/VIRET

DR= ORANGE

Y= GUL/YELLOW

58 SVART/8LALK

= ROD/RED

W= VIT/WHITE

P= ROSA/PINK

W= GRON/GREEN

Btz BLA/SL

{8L= LIUSBLAZLIGHT BLUE
LBN= L JUSBRUN/TIGHT BROWN
BN= BRUN/GROWN

AB Volvo Penia

KOPPLINGSSCHEMA - MOTOR D12-IND/ZEDC W 24V

WIRING DIAGRAM - ENGINE 012-IND/ZEOC W 24Y

GENSET

-t

200112
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012 - INDUSTRY

e
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wF
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PUs. DESCRIP TN

GR= GRA/GREY

VD= VIOLET T/VILET

DR= ORANGE

V= GUL/YELLOW

S8 SVART/BLATK

R= ROD/RED

W= VIT/WHITE

P= ROSA/PINK
A 7

Bl-8LA/BL

L8 = LASBLAZLIGHT BLUE

LBN- L NISBRUN/LIGHT BROWN

BN+ ERUN/EROWN

W PREEAT FUNKTIN WOT AVARABLE
FOR GEWSET APPLI A TION

AD« NORMALL Y OPEN W OTY
DASHED LINES « NOT NLUDED FROM VOL VO PENTA
NOT SPECFRD CADLE AREAS = A 75 aat
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