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Foreword

Read the user manual before you start the engine! The manual contains the
information you need to be able to handle the engine correctly.

A guarantee and service book accompanies each engine, to describe the
guarantee which we offer for the product. The guarantee card which accompa-
nies the product must always be filled in and sent to Volvo Penta at once.
This is important for both you and us.

Volvo Fenta has build up a comprehensive service organisation to be able to give
your engine the service it needs.

Volvo Penta dealers and service stations are equipped with the necessary special
tools and also have well-stocked spare parts stores. Original spare parts are
always used of course, for service-and repairs.

Make a habit of contacting your Volvo Penta representative for service and
repairs. Please include the type designation and serial number of the engine and
its equipment each time. : '

The maintenance instructions in this manual must be ohserved.

Volvo Penta retains the right to introduce product changes without prior notice,
and without assuming any responsibility to introduce corresponding modifications
to products which are sold or already manufactured.

Note! The descriptions in this manual aré not valid specifications. Each
‘individual engine is equipped in accordance with the contract applicable to
that delivery. T

AB VOLVO PENTA

Owner

[ 11 1= U PR UNUOR Phone: ..o

Address: ........ R AT A A SRR e e s A e e e

Nearest Volvo Penta service workshop

AdAress: .o

Engine data
Engine type: ................. Serial NUMDAT .....cociier

Disengageable ClUlch, tYPe/NO. et

We reserve the right to make modifications without prior notice.
© AB Volvo Penta
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Safety information

Read this chapter very carefully. It applies to your personal safety. Ht describes how the safety information in the instruction
manual and on the product is; presentéd. It also gives you a summary of the basic safety advice for care and maintenance
of the engine. )

Incorrect handling can tead to personal injury, product or property damage. Read the instruction manual
very carefully before you start the engine or do any care or maintenance work. if there is still something which
appears to be unclear, or you are not sure about, please contact your Volvo Penta dealer for assistance.

A This symbol is used in the instruction manual and on the product, to make you aware that this is safety .
information. Always read such information very carefully .

WAF{NING* texts in the instruction are given the following priority:

A WARNING! Warns about a risk of personal injury, considerable damage to product or property, or that
serious malfunctions could occur if the mstructlons are not followed.

A IMPORTANT! Is used to call attenuon to things which could cause damage or
malfunctmns in product or property. :
NOTE!'Is usedto call attention to |mpor1ant information to facilitate work tasks or
operation.

M This symbol is used in some cases on our products and refers to important information.
in the instruction manual. Make sure that the WARNING and information symbols are always clearly visible
and legible. Replace labels which have been painted over or damaged.




Safety advice for care and maintenance work

/\ Daily checks

Make a habit of giving the engine and engine room a visual
check before operation (before starting the engine) and
after operation {after stopping the engine}. This will help
you to quickly discover if there is any leakage of fuel,
coolant, oil or if anything else has happened or is about to
happen.

/\ Preparations

Knowledge

The instruction manual contains adwce on doing the most
common care and service work in a safe and correct
manner. Read them carefully before you start work.

Litreature for more comprehensive work is available from
your Volva Penta dealer.

Never do a job if you are net entirely sure about how to do
it. Contact a Volvo Penta dealer instead and ask for
assistance.

Stop the engine

Stop the engine before the engine hatch/bonnet is opened
or remaved. Care and maintenance work must be done with
the engine stopped, unless otherwise specified.

Make itimpossible to start the engine by cutting the current
with the main switch, or remove the cable from the + pole
on the battery before you start work.

Going close to the engine when it is running is a safety rigk.
Remember that loose clething or long hair can catch on
rotating components ‘and cause severe personal injury.
Volvo Penta recommends that all service work which needs
the engine to be running should be given to an authorised
Volvo Penta workshop to do.

Lifting the engine

The existing: lifting lugs should be used to lift the engine.
Always check that the lifting devices are in good condition
and that they have sufficient capacity for the lift (the weight
of the engine together with any accessories). The engine
should be lifted with an adjustable lifting boom for safe
handting and to avoid damage 1o componentis mounied on
top of the engine. All chains and cables should be parallel
to each other and as close as possible to a right angle to the
top of the engine. If accessories mounted on the engine
change its centre of gravity, special lifting devices can be
required to get the correct balance and safe handling.
Never do any work on an engine which is only hanging from
the lifting device. A fork lift truck must be used for all
handling of engines mounted on sub-frames.

Before starting

Replace all guards which have been removed, before
starting the engine. Check that there are no tools or other
objects left behind on the engine.

Aturbocharged engine must never be started unless the air
filterisinstalled. The rotating compressor wheelinthe turbo
can cause severe personal injury. There is also a risk that
foreign bodies in the inlet duct could cause damage to
machinery. .

/\ Operation

There is no key switch on the instrument panel. This means
that the engine room must be iockable to prevent unauthor-

_ised persons from starting the engine. Alternatively, a

lockable main switch can be used.

Inunmanned operation, an automatic stopping device must
be installed. The over-speed protection must always be
used if there is electronic speed control. Other signals
which can be used for automatic stopping are oil pressure,
coolant temperature and coglant level.

On engines supplied without guards, all rotating compo-
nents and hot surfaces must be provided with guards if
required for personal safety once the engine has been .
installed..

Engines must not be operated in environments with sur-
rounding explosive media since none of the electric or
mechanical components are spark-proof.

\ Hot surfaces and fluids

A hotengine always presents aburn hazard. Be careful with
hot surfaces. For example, the exhaust manifold, turbo,
sump, turbocharged inlet manifold, starting heater, hot
coolant and hot oil in pipes or hoses.

/\ Carbon monoxide poisoning

Only start the engine in a well ventilated space. When
operated in an enclosed space, the exhaust gases and
crankcase ventiiation gases must be led away from the
engine room.
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/\ Fire and explosion
Fuel and lubricants )

All fuels, most lubricants and many chemicals are flamma- .

ble. Read and follow the advice on the packages.

Fuel fitters should be changed when the engine is cold to
avoid the fire hazard caused by fuei spillage on the exhaust
manifold. Always cover the alternator over, if it is located
beneath the fuel filter. Spilled fuel can damage the alterna-
tor,

Store oil and fuel-soaked rags and cther flammable mate-
rial in a fire-proof manner. Qil-soaked rags can self-ignite in
some circumstances.

Never smoke when filling fuel, lubrication oil or when near
to a fue! station or in the engine bay.

Non-orlginal spares

Components in the fuel system and electrical systems on
Volvo Penta engines are designed and made to minimise,
the risks of explosion and fire, in accordance with current
legal requirements.

The use of non-original spares can cause a fire.

Batteries -
Batteries contain and generate explosive gas, especially
when charged. This gasis easy foignite and very explosive.

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

Incorrect connection of a battery cabie or jumper cabie can
cause a spark, which in its turn can be enough to make the
battery explode. :

Start spray _
Engines with air pre-heating (starting heaters): Never use
start spray (ki-gas) or similar products as start aids. An
explosion can occur in the inlet manifold because of the
starting heater. Danger of personal injury,

A\ Chemicals

Mbst chemicals, such as glycol, rust preventer, conserva-
tion oils, de-greaser etc. are hazardous. Always read and
follow the advice on the packages.

Some chemicals, such as conservation oils are flammable

‘and also hazardous to breathe. Ensure good ventilation

and use a protective mask when spraying. Always read and
follow the advice on the packages.

Store chemicals and other hazardous material out of the
reach of children. Hand in surplus or used chemicalsto a re-
cycling depot for destruction:

/N Fuel filling

There is always a fire and explosion hazard when fuel is
filled. Smoking is banned and the engine should be stopped.

Never over-fill the tank. Shut the tank cap securely.
Only use the fuel recommended in the instruction manual. .

Using fuel of lower quality can damage the engine. On a
diesel engine, poor fuel can cause the control red to bind
and the engine will over-rev, causing a risk of material
damage and personal injury. Poor fuel can also lead to
higher maintenance costs. )

A\ Fuel system

Always protect your hands when searching for leaks. Fluids
which teak under pressure can force their way into living
tissue and cause serious injury. Risk of blood poisoning
{septicaemia).

Always cover the alternator over, if itis located beneath the
fuel filters. Spilled fuel can damage the alternator.

N\ Electrical system

Cut the current
Before any work is done on the electrical system, the
engine must be stopped and the current cut with the main

* switch or by removing the cable from the + pole on the

battery. Electrical connections to the engine heater, battery
charger or other auxiliaries mounted on the engine mustbe
disconnected. '

Batteties

Batteries contain strongly corrosive electrolyte. Protect
your eyes, skin and clothes when charging batteries or
handling them in other ways. Always use protective gog-
gles and gloves.

If you get a splash on your skin, wash with soap and plenty
of water. If it splashes in your eyes, rinseé immediately with
plenty of water and contact a doctor at once

N\ Cooling system

Avoid opening the coolant filler cap when the engine is hot.
Steam or hot coolant ¢an squirt out at the same time as the
pressure built up can be lost.

If the filler cap, coolant hoses, tap etc. must be opened or
removed anyway when the engine is hot, open the filler cap
slowly and carefully, to release the excess pressure before
you remove the filler cap entirely and start working. Note
that the coolant can still be hot and cauge scalding.

/\ Lubrication system

Hot oil can cause burns. Avoid contact between skin and
hot oil. Make sure that the oll system is de-pressurised
before starting work. Never stdr or operate the engine with -
the il filler cap removed, because of the risk of oil ejection.




Introduction

Engine sign : : 1 = S
The engines are supplied with two engine signs, one of \ VOLVO PENTA
which is supplied loose to be mounted on a suitable location 2] z:s(':"ﬁg“ﬂ :ﬁ:;’:‘x
adjgcent t? ﬁ'le engine. The other sign is riveted to the 3 SERIAL NO. OOOOOKKK
engine as tllows: RATED NET POWER .
4 —Jwithout fan kW/hp XXX/XXX
__—with tan kW/hp I XXX
5 SPEED AT RATED —_—
"] POWER rpm .
6 PRELIFT mm/INLTIMING | X X4) X/XX2X.X°
/ B MADE IN SWEDEN 3826077 O

1.Engine designation

2. Preduct number

3. Serial number

4. Engine power, net (with fan)

5. Engine power, net (without fan})
6. Maximum engine speed

7. Injaction timing

10,12, 16 lit.”,

Engine de5|gnat|on

When you purchase spare parts and accessories, and in
other contacts with Volvo Penta workshops, it is of the
greatest |mpoﬂance that you quote the full engine

designation.
The following information can be read from the engine
designation:
T - Turbocharged
A - Air-to-air intercooler ,
W — Water-to-air intercooler
: D - Diesel engine
10 — Displacement, litre
3 - Generation
0 — Version
V - Engine for stationary and mobile operation
P - Stationarly engine (Power Pac)
G - Gen Setengine
M - " Mobile engine
E - Low emission engine




Presentation

The. engine programme includes industrial and generator
set engines with 6-16 litre displacement.

The englnes arein-fine-6-cylinder, 4-stroke diesel engines

with direct injection.. The engines. have wet, replacable
cylinder liners and have turbochargers. All engines except

TD610, TWDE10 and TD630 have piston cooling.

The TAD engines have air-cooledintercoolers and a pusher

type fan. The TWD engines have awater-cooledintercocler. _.

Examples of 6 and 7 litre engines

Fan hub

Gear driven coolant pump
Lifting lug .
Twin fuel filters :
Turbocharger

Air cooled exhaust manifold
Lifting lug

Coolant pipa, inlet

Pump coupling guard

-10. Smoke limiter

11. Qil cooler

12. Fuel pipes for tank connection
13. Injection pump

14, Sllencer

15. Rely for inlet manifold heater
16. Inlet manifold heater

17.  Air filter

18. Cable bracket

19. Coolant pipe, outlet

20. Fanguard

21. HRadiator

22. Flywheel housing

23 Instrument panel

24, Starter motor

25. Pipe for crankcass ventilation
26. Qil fllter Full flow

27. Qil filter, by-pass

28. Qilfiller cap )

29. Vibrationdamper

20. Belttensioner, automatic
31. Frame

O@END oA N

The intercooler lowers the temperature of the inlet air,
which gives greater cylinder filling. This permits higher
rated power at the same time as the combustion and
exhaust temperatures can be maintained at suitable levels.
In addition, emissions of oxides of nitrogen are reduced.

The engines have electric starting heaters, to facilitate
starting and reducé exhaust emissions when starting in
cold weather.

23 30 3




Examples of 10 and 12 litre engines
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Fanhub

Lifting lug

Twin fuel filters

Gear driven circ. pump
Turbocharger

Air cooled exhaust manifold
Lifting lug

"Pump coupling guard

Injection pump

Fuel pipes for tank connection
Silencer

Twin ait filters

Relay for inlet manifold heater
Inlet manifold heater

Cable bracket

Coolant pipe, outiet

Radiator

Flywheelhousing

" Instrument panel

Starter motor
Pipe for crankecase ventilation

. Twin oil filters, full flow
. Qil cooler '
. Vibration damper

Belt tensioner, {automatic)
Frame

21 22 23

24 25 2%
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Exampies of 16 litre engines

1
2
3
4
5
6
7
8

©

10.
11.
12,
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26
27.
28.
29,
* 30.
3.
32.
33.

.

Radiator

Intercooter

Bracket for radiator

Gear driven coolant pump

-Coolant filter

Turbo charger

Alr cooled exhaust manifold
Lifting lug

Coolant pipe, inlet

Qil filter, by pass

Oil cooler

Twin oil filters, full flow

Pipe for crankcase ventilation
Flywhes! housing

Silencer

Air filter

Cable bracket

Inlet manifold heater

Relay for iniet manifold heater
Twin fuel filters’

Pressure drop indicator for air filter
Coolant pipe, outlet
Fanguard

Instrurment panel

Start motor

Stop solenoid

Engine speed control

Fue! pipe for tank corinection
Injection pump

Pump coupling guard

Oil filler

Belt tensicner (automatic)
Frame

19

20

23




Fuel, OII Coolant

Dlesel fuel

Itis of the greatest importance for obtaining environmental

and reliable operation that the fuel in the recommendation

below is used:;

Fuel specification
The fuel must meet national and international standards for
commeicial fuel, such as;

— ENS590 (with nationally adapted environmental and
cold requirements)

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

Sulphur content: In accordance with the legal require-
ments in each country. If the sulphur content exceeds 0.5
percent by weight, the oil change intervals are changed,
please refer to page. 29.

Note. Fuel with an extremely low sulphur content {urban
diesel in Sweden, City diesel! in Finland) can cause a loss
of power of about 5% and an increase in fuel consumption

of 2-3%.

Lubrication oil, engine

Lubrication oil of grades as in the table below must be

used:
Designation Standard
VDS -2, VDS Volvo Drain Specification
CCMC D5, D4 CCMC
CD, CE, CF - API
CF-4,CG-4 AP

*If bong oil change intervals are to be used, a VDS oil must be used.
Please refer to the maintenance schedule and "Technical Data”.
Operating with an oil of a grade which does not meet the
requirements above is a false economy as regards both
operating economy and reliability.

Please refer to “Technical Data" on pages 37-55 for oil
viscosities and volumes.

Oil for steering servo system, hydraulic
pump

{extra equipment)
ATF-oil* must be used for the steering servo system.

* ATF = Autornatic Transmission Fluid (oil for automatic
transmissions).

Coolant

The coolant has two roles. It both protects the cooling
system from freezing and prevents corrosion.

N\ IMPORTANT! The following recommendations must
be followed to avoid freezing and corrosion dam-
age:

If there is a risk of frost

Use a mixture of 50% Volvo Penta anti-freeze (glycol) and
50% pure water {(as neutral as possible). This mixture
protectsthe engine from frost damage downto-40° and
should be used all year round. '

Note. At least 40% anti-freeze must be used in the syst‘ein
to give acceptable corrosion protection.

Mix the glycol and water in a separate vessel before
topping the cooling system up.

Please see the separate instruction on page 18 for topping

. up the coolant.

A WARNING! Glycol is hazardous (dangerous to
drink).

Percentage of glycol required
to give frost protection down to about:

-5°C -28°C -40°C -56°C

40% 40% 50% |- 60%

* The freezing point can be lowered as far as -56°C (60% glycol).
Increasing the glycol mixture above this level Impairs frost
protection.

No risk of frost

When there is no risk of frost, water mixed with Volvo
Penta anti-corrosion agent* {part. na 1141526-2) should
be used if a water/glycol mixture is not used all the year -
round. Mixing ratio 1:30.

Please see the separate instruction on page 18 for topping
up the coolant. Run the engine until warm aftertoppmg up,
to give the additives the best possible effect.

N\ WARNING! Anti-corrosion agent is hazardous
(dangerous to drink).

* Note. Never mix anti-corrosion agent with anti-freeze (glycol). Foam
may be generated which considerably reduces cooling.




Instrumentation?

The instruments for monitoring the oil pressure, coolant
temperature, engine speed and running hours of the en-
gine, plus the engine start and stop controls, are located on
the instrument panel. This is located on a pillar at the rear
on the right-hand side of the engine.

1.

10

Qil pressure gauge. Normally in the green field (300-

650 kPa).

WARNING lamp for low coolant level (extra equip-
ment). '

Coolant temperature gauge. Nomally in the green
field (70-95°C).

WARNING lamp for high coolant temperature (extra
equipment ).

Tachometer, engine speed gauge. Multiply the value
by 100 to get revs per minute.

Hours counter, Built into the tachometer hodsing.
Shows engine hours in full and hundredths of hours..

Start button {green). Note. The start button must never
be pressed when the engine is running. This could
damage the starter motor and the ring gear on the
flywheel. '

10.
11,

2.

Warning lamp which lights up if the charge current from
the alternator fails.

interlock button, (black). The automatic stop is dlSCOﬂ-
nected when this button is pressed.

This button must be kept depressed until the oil
pressure reaches its normal level.

Note. The button also connects the electric starting
heater {pre-heating).

Warning lamgp for low oil pressure {extra equipment).

Stop button (red). When the button is pressed, the stop
solenoid is engaged. This cuts the fuel supply to the
injection pump and the engine stops.

Note. If the engine has been stopped because the
automatic stop has been triggered, the alarm is also
silenced when the stop button is pressed,

Automatic fuses, two 8 A (16 litre engines have one)
and one 16 A_ If a automatic fuse has tripped, it can be
re-set manually by pressing the button on the auto-
matic fuse, ) )

Instrument pane folded up

Note. The figures in bold type (in brackets) are the component
designations on the wiring diagram on pages 18 and 22.

1.
2.

Space for coolant level monitor relay (extra equipment} (9)
Relay for automatic stop (coolant temperature monitor, oil
pressure monitor, low coolant level monitor,

extra equipment) {10)

Holding current relay (operating current and instruments}
(1)

Terminal for angine cables (12.A)

Terminal for automatic stop and extra current outlets
{max. 16 A) (12.B)

Minus (-) for extra current outlets, (black wire)
Connections for extra monitors - automatic stop, (white-wire)
Plus {+) for axtra current outlets, (red wire). Max. 16 A




Operation B
Running in

When the engine is new, it must bé run in normal operation.
Do not take out full load for the first ten houts of
operation, if possible. Avoid unnecessary idling with the
engine unloaded.

Check the instruments extra carefully during this time to
discover any abnormal states in good time.

Also check that no leakage occurs.

NOTE! On a new, or newly renovated engine, check
valve clearance after 100-200 hours’ operation
{1630: 300 hours’ operation ). Re-tighten all the injec-
tors at the same time {50 Nm/5 kpm).

When a friction clutch is fitted, this should be checked
during the first few days. It may need adjustment when the
facing have bedded in. Please refer to item 15 of the
maintenance schedule on page 31.

Measures before starting

1. Check the engine il level*. The level should be
between the two marks on the dipstick. The oil level
must never fall below the lower mark.

*Do not read until at least 3 minutes after stopping.

Note. On some engines, the oil level can be read
during operation (reading on the side marked "OP-
ERATING").

" 2. Check that the drain tap is closed and that all

drain plugs for the cooling system are instalied.

Ptease refer to pages 16-17 for location of the taps/
plugs. ‘

3. Check the coolant level. The level should be about
5 cm {2”) below the sealing plane of the filler cap (if
‘there is a separate expansion tank, the level should
be between the MAX and MIN levels). Flease refer
to page 18 for'topping up.

A WARNING! Open the filler cap very care-
tully if the engine is hot. Steam or hot tiuid
can squirt out.

4. Check that the radiator core is not dirty or cloged. -
TAD engines: Check the intercooler as well.

8. Check whether the air filter is blocked. Change the
filter when the indicator shows 4 red field. Reset the
indicator after filter replacement by pressing the
button., :

6. Check the fuel level. Fil up with fuet if necessary.
Never allow the engine to stop because of lack of
fuel. If this happens, the fuel system must be bled*
to permit starting. -

* Piease refer to "bleeding the fuel system" on page 21.
7. -Open the fuel taps.
- Check that there.is no leakage of water, fuel or oil.
9. Close the main switches.
10. Disengage the friction clutch if fitted. Make sure that

the gear selector is in neutral {(mobile equipment)
and put the engine speed control to neutral.

11




Starting the engine

{Starting procedure can vary, depending on application,
such as genset/stand-by etc.).

. Engines with alarm separator {exira equipment):

Press the interlock button and check that the warning
- lamps on the instrument panel light up.

1. coud engine: Press theinterlock button {position Il on
engines with an ignition lock), and keep it there for
about 50 sec. At the same time, the electric inlet
manifold heater is engaged (pre-heating).

/\ WARNING! Never use start spray (ki gas) or
similar as a start help. An explosion can occur in
the inlet pipe. This could cause personal injury.

Hot engine: Go directly to item 2.

2. Keep the interock button depressed. Press the "Start”
button {green) at the same time, (not more than 40
sec.).

3. Release the start button as soon as the engine has
started. The interlock button must be kept depressed
for about 5 seconds after starting however (engines -
with coolant leve! monitors, extra equipment) or until
the oil pressure is stable (other engines). The auto-
matic stop will otherwise be engaged and stop the
engine.

Note. In severe cold weather, it may be necessary to
re-engage the pre-heating for a few minutes after
starting by keeping the interlock button depressed.

A IMPORTANT! The start button must never be
pressed when the engine is running. The start
motor and ring gear on the flywheel could be
damaged.

4. ‘Do not race the engine after starting! Run the
engine unloaded at about 1300-1500 r/min. for a few
minutes to give all components adequate lubrication.

Also, do not run the engine at a critical low engine
speed. This is particularly important when the engine
is connected to equipment with a big moment of
inertia.

B. Engage a friction clutch, if fitted, at no more than
1000-1200 r/min.




Starting an engine equipped with an
electronic governor (GAC)

Before the first start

Check the following before connecting the batteries:
1. That the system voltage is correct (12 V or 24 V).

2. Thatthe control unit connection has the correct potarity
at "E" (negative), and at "F" {positive).

NOTE! The control unit has several built-in protection
devices. Any short-circuit of the actuator orits cables stops
the engine. Once the battery voltage has been cut off and
the fault attended to, the control unit will function normailly
again. :

On condition that a qUIck fuse is used in the battery
cable in the wiring diagram (page 25), reversed polarity
will not destroy the control unit. Several otherincorrect
connections can destroy the control unit, however,

3. That the wiring is correct in other respects. See the
wiring diagram, page. 25,

4. Setthe"GAIN" and "STABILITY" potentiometars on the
control unit to their centre positions.

5. Temporarily connect terminals. "G" and "M" on the
control unit to get slow idle (app. 600-800 r/min.).”

1. Operation speed, setting 6
("SPEED") \ /

2. Sensitivity, setting
("GA'N")

3. Stability control
{"STABILITY")

4. |dle adjustment

- (IIIDLEII)

5. Highidle control
{"DROOP™

6. Starting fuel quantity,
adjustment
("STARTING FUEL")

7. Enginespeedramping
{"SPEED RAMPING"}

Setting the dip switches C1 and C2:

Switch C1 should normally be in the “ON” position. Move
the breaker to the "OFF” if hunting occurs.

Switch C2 controls an auxiliary circuit in the contro! unit
which affects sensitivity. Set the breaker to "OFF". If the
system suffers high-frequency hunting, set the breaker to
“ON". In this position, sensitivity is reduced, which reduces
high-frequency hunting in the engine. High frequency hunt-
ing in the engine can be caused by a soft or worn flexible
coupling between the engine and the generator.

S ¢l c2

SPEED

s - ] I1 2
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First start

1. Connect the batteries and start the engine. The gover-
nor should keep the engine at idle. If desired, the idling
speed can be increased by turning the idling potentiom-
eter "|DLE” on the control unit clockwise. Note that this
is a single turn potentiometer. Turn it carefully, and
not to its end position.

AWARNING! Long periods of operation at critical speeds
can damage a flexible coupling, engine or generator.

2. Remove the connection between. "G" and "M" on the
control unit, once the engine has been checked and
been found to function normally. The engine speed
should then rise to 1567 ffmin., of about 1870 r/min.
{with "K" and "L" jumpered for droop), depending on the
engine speed ordered.

On a new control unit which has not been adjusted
previously, the "SPEED" potentiometer should be tumned

" approx. 10 turns clockwise from the end position to set
the engine speed to 1500 r/min.

3. Do the final adjustment of "GAIN" and "STABILITY" on
the control unit as follows: '

— Operate the engine without load and turn the sensitivity
adjustment "GAIN" clockwise until instability occurs. Then
turn the adjustment back until stability is obtained again,
plus a further 1/8 turn.

— Adjust "STABILITY" in the same way as for sensitivity
above. Please refer to the illustration below as well.

NOTE! When you adjust "GAIN", the set speed might be
changed. Adjust this as necessary with the "SPEED"
potentiometer.

Afterthese changes, you can apply aload. If necessary, the*
immediately previous adjustments may have to be re-
peated. The critical point for these adjustments is normally
found with an unloaded cold engine. .

NOTE!

Clockwise rotation of the "GAIN" control enhances the
reaction of the governor to a change in load. Turning anti
clockwise gives slower reaction.

Clockwise rotation of "STABILITY" cuts the time needed
by the system to return to normal after a load change.
Turning anti clockwise makes the system react more
slowly.

Frekvens
Iy

STABILITY

—— » Fime
Stabilisation process

Dashed line = optimum setting

13




Starting the engine in extreme cold

The starting time for a diesel engihe increases as the
temperature falls. To facilitate, and in some cases, to permit
starting, certain preparations have to be made:

Make sure that the cooling system is filled with the correct
concentration of glycol (please refer to page 9). Volvo
Penta glycol gives acceptable corrosion protection in addi-
tion to frost protection.

To facilitate starting, the coolant must be kept warm. ltis a
good- idea to use a separately installed electric engine
heater for this. In extreme cases, a diesel-burning engine
heater may be required. Please ask your Volvo Penta
dealer. '

Use *“winter fuel” which you know is approved for the
relevant temperature. We recommend that a fuel heater
should be used at extremely low temperatures.

Use a synthetic engine oil of suitable grade and viscosity
(please refer to page. 29), since this can manage a wider
temperature range than a mineral based oil.

Also remember that battery capacity falls in cold weather. |

It may.be necessary to increase the battery capacity. Pre-
heating the batteries can reduce the losses..

All Volvo Panta engines have an electric starting heater in
the induction manifold. This is to facilitate starting by
heating the induction air. The starting heater should be
activated for 50 seconds before starting. To reduce the
quantity of white smoke, itis a good idea to have the starting
heater activated for 30-50 seconds, immediately after stan-

ing.

“Starting with auxiliary batteries

Please refer to the instruction on page 23 for starting
with auxiliary batteries.

During operation

1. Check that the instruments show normal values (nee-
dles in the green areas if Volvo Penta instruments are
used). The warning lamps must have gone out.

+ Qilpressure, normallyr 300-500 kPa (730: 250-550 kPa,
1030: 400-600 kPa)

+ Coolant temperature, normally 75-95°C

Note. If the oif pressure is too low, the coolant temperature
is too high or the coolant level* is too low, the engine is
stopped by the automatic stopping device at the same time
as the alarm is sounded.

NOTE! The oil level should be checked every 8 hours on
engines in continuous operation.

*The coolant level monitor is extra equipment.

N\ WARNING! Never start or run the engine with the
il filer cap removed. Risk of oil ejection.
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2. Mobile applications: Drive by the tachometer. Never
‘overspeed the engine. Be particularly careful when
using engine braking downhill.

Use low engine speed under light loading. l.e. no higher
engine power output than-needed. High engine speeds
increase fuel and oil consumption.

& Never cover the radiator over. The engine could be

damaged by overheating. The thermaostat automati-
cally maintains the correct engine temperature in all
operating conditions.

Engine speed control (Power Pack)

Engine speed can be adjusted by hand, with a mechanical
control on the left-hand side of the instrument panel on the
right-hand side of the engine.

Changing engine speed: Move control lever (A) upwards
until the desired engine speed is obtained. Please refer to
the illustration.

Engine speed control
A. Control lever

Operation at low loading

Avoid long-term operation at idling or low loading. These
operating conditions can cause increased oil consumption
and subsequently, leakage from the exhaust manifold.

One of the reasons for this is that oil passes the turbo-
charger bearings and goes into the manifold along with the
charge air at low loading (low turbo pressure).

A consequence of this is carbon deposits on valves, piston
crowns and exhaust turbine.

At low loading, the combustion temperature is $0 low that
full combustion of the fuel can not be ensured. This means
that fuel can dilute the lubrication oil and subsequently
cause leakage from the exhaust manifold.

The following measures can be taken to reduce the conse-
quences of running at low loading, as listed above:

1. Reduce running at low load to a minimum. If periodic
test operation of the engine is dene every week without
load, operation duration should be limited to 10 min.

2. Run the engine at full foad for about 4 hours once a
year. Carbon deposits in the engine and exhaust mani-
fold are then given the chance of burning off.

Note. If these points are done as a complement to normal
periodic maintenance, there is no risk of malfunctions
caused by operation at low loading.




BTORIOFF

INTERLOCK

START/ON

Stopping

1.

2.

3.

Aliow the engine to run for a few minutes without
load at about 1300-1500 r/min. before stopping.
This is important to even out temperatures ingide
the engine. Damaging “hot shut-down cooking” is
avoided by this means, at the same time as the
turbocharger coole off somewhat. This contrib-
utes to extended operation life without malfunc-
tions. '

De-clutch the engine if possible.
Disconnecting clutch:

N = Neutral
E = Engaged

Press the stop button (red) and keep it pressed until
the engine stops.

- Engines with ignition switches: Turn the key to the

stop position “S”. Release the key when the engine
has stopped (the key springs back to the 0 position
automatically). The key can then be taken out.

Note. Duringlonger stoppages, the main switch should
be disconnected.

The main switch must never be disconnected
when the engine is running. The voltage regulator
and alternator could then be damaged.
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- Cooling system

Cleaning

The coolant should be changed once a year, to avoid any
loss of efficiency because of deposits in the cooling system.
Afurther reason for changing is to avoid the risk of corrosion
damage since the rust preventing additives become used
up as time passes, '

The system should be flushed with clean water when the

coolant is changed. Continue flushing until the water which
comes out is clean.

Coolant, frost protection and rust protection

In areas wherethere is a risk of frost, a mixture of 50% Volvo
Penta anti-freeze (glycol} and 50% pure water must be
used.

When there is no rigk of frost, the glycol can be replaced by
Volvo Penta anti corrosion agent. Mixture ratio 1:30.

_ Please refer to "Coolant” on page 9. Alcohol must not be
used in the cooling system. '

& WARNING! The antl corrosion agent is hazardous.
Dangerous to drink. Avoid contact with skin and
eyes. Read the instructions on the package.

A WARNING! Glycol Is hazardous. Dangei'ous to
drink. Avoid contact with skin and eyes. Read the
instructions on the package.

Draining the coolant

Before draining, stop the engine and unscrew the
radiator filler cap.

A WARNING! Open the filler cap very carefully if the
engine is hot. Steam or hot fluid can squirt out.

Then open the drain taps or remove the drain plugs.
Unscrew the coolant fitter {(extra equipment) if installed, and
empty it.

Please refer to the "Drain points™ heading below and the
illustrations, for the location of taps, plugs and filters.

Check that all the coolant really runs out, to avoid frost

damage if Volvo Penta anti-freeze has notbeen used inthe

system.

Note. There may be deposi.ts inside the tap/phug which will
have to be cleared out.
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Drain locations (6 - 7 litre engines)

Drain tap (K) : .
- On left-hand side of ¢ylinder block, rear section

Drain plugs (P) :
- beneath the radiator
- beneath the coolant pump
- beneath the oil cooler
- 2 pes (front and rear) on the air compressor, if
fitted (extra equipment)

Coolant filter (éxtra equipment):
- individual focation




Drain locations (10 - 12 litre engines)

Drain taps (K):
- at rear on left-hand side of the cylinder block
- TWDHO10/1210/1211/1230:
Intercooler, at front

Drain plugs (P): .
- beneath the radiator
- bepeath the oil cocler
- 2 pos (front and rear) on air compressor, if installed
(extra equipment)

Coolant filter (extra equipment):
- individual location

Venting tap (V):
- TWD1010/1210/1211/1230:
Intercocler, rear

Drain locations (16 litre engines)

Drain taps (K):
- on cylinder block above start motor
- beneath rear edge of coclant pump
- TWD18630: Intercooler, front erd

Drain plugs (P):
- beneath the radiator
- beneath the oil cooler
- 2 pes (front and rear) on air compressar, if fitted

Coolant filter:
- Behind coolant pump

_ Venting tap (V): - .

- TWD1630: Intercooler, at front




Filling the cooling system

A WARNING! Open the filling cap very carefully if
the engine is hot. Steam or hot fluid can squirt out

Note. Check that the drain taps are shut and that the drain

piugs are in place before you fill the cooling system.

Fillthe system whenthe engineis notrunning. TWD1010/ -

1210/1211/1230/1630: Open the venting tap (please refer
tothefigure on page 17) Do not fill the system so quickly that
air bubbles are formed in the systemn. The air must be able
to flow out through the venting tap (TWD1010/1210/1211/
1230/1630) or through the filling hole.

If a heater is connected to the engine cooling system, the
heater control valve must be opened and the unit vented
during filling.

Fill up with coolant to about 5 cm (2”) below the sealing

plane of the filler cap. Please refer to “Caolant” on page 9
for coolants.

The engine must not be started until the system has
been bled and is completely filled.

Startand warm up the engine. TWD1010/1210/1211/1230/
1630: Open the venting tap (please refer to the figure on
page 17) a while after starting, to allow any air fo escape.
Check the coolant level, top up if necessary.

. The system should be topped up with the same kind of
mixture as is already in the cooling system,

Inhibiting

Stoppages of up to two months

If the stoppage is expected to tast less than two months, it
is enough to start the engine and warm itup once every 14
days..

Check/eupplement the anti-freeze to avoid damage if there
is a risk of frost.

Check the battery charge A flat battery can easily freeze
and burst.

Longer than two months’ stoppage
1. Warm the engine up to normal operating temperature.

2. Stopthe engine and drain or pump out all the oil from the
sump.

3. Max. 8 months’ stappage: Change the oil filter and fill
up with Volvo Penta oil in the engine to the normal level.
Warm the engine up after the oil change.

4. More than 8 months’ stoppage: Fill up with conserva-
tion oil to the lower level on the dipstick. Conservation
oil is sold by the oil companies.

5. Connectthe fuel lines (supply and return pipes) to a fugl

" can containing a mixture of 1/3 conservation oil and 2/
3 diesel fuel. Some oil companies have a ready mixed
oil for this purpose.

Bleed the fuel system. Please refer to "bleeding the fuel
system” on page 21. Start the engine and run it at a fast
idle until about 2 litres of the mixture have been used up.
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Stop the e'ngine and drain or pump out the conservation
oil from-the sump. Connect the ordinary fuel hases.

6. Check that the coolant has sufficient anti-freeze, top up
if necessary. As an alternative, the cooling system can
be drained.

7. Check that the batteries are kept well charged. A flat
battery can freeze and burst,

Batteries always have a natural discharge rate Wthh
increases with rising temperature. Batteries in storage
should therefore be kept atthe lowest possible tempera-
ture. They should be kept clean and dry, and normally
should be charged every two months. They can alsc be
trickle charged at 1 mA per Ah capacity.

Preferably take the batteries cut and hand them in for
trickle charging as specified by the manufacturer.

Please refer to item 2 under heading “Important
notes about the electrical system” on page 23,

8. Improve the external rust protection by brushing with

rust protection oil. The surfaces should be cleananddry -
before treatment.

A NOTE! Soeme conservation oils are flammable.
Some of them are also hazardous to breathe. En-
sure good ventilation. Use a breathing mask when
spraying.

9. Put a note on the engine, containing the date, type of
conservation and the conservation oil used.

10.Cover up the engine air inlet, exhauet opening and
engine if necessary.

. Bringing out of storage .

1. Remove any covers on the engine, air inlet and exhaust
pipe. '

2. Wash offexternal conservahon preparations with white
splrlt

3. Shut the drain taps and install any drain plugs.

Fill the cooling system if the coolant has been drained.
Please refer to “Filling the cocling system” above.
Please referto page 9 for coolants.

4. Fillthe engine up with lubrication oil of the correct grade.

Install a new oil filter if it was not changed during the oil
change when the engine was conserved

5. Check the batteries as in the instruction on page 23.
Please refer to item 6 in the maintenance schedule on
page 30. Connect the battery cables.

6. Install 2 new fue! filter and vent the fuel system. Please
refer to “bleeding the fuel system” on page 21.

7. Start the engine and heat it up at a fast idle before
loading the engine.

8. Check that there are no leaks of oil, fuel or coolant.




Fuel sy_stem

General

The following main components are included in the fuel
sysiem: fuel tank with leve! sensor, feed pump, two fuel
filters, injection pump, injectors and pipes.

Injection pump
The injection pump is driven by the timing gear train in the
engine.

Pump settings are measured by a dial gauge, as thelift from
a hase circle at a specified crankshaft angle.

Smoke limiter

The task of the smoke limiter is to limit the fuel supply when
the turbocharger supplies low manifold pressure.

The diaphragm in the smoke limiter is influenced by the
préssure in the inlet manifold, via a pipe. The movements
of the diaphragm affect an angle lever via a system of
linkages

The lower end of the angle arm influences the movement of
the fuel rack.

Atlow manifold pressure, the angle lever influences the fuel
. rack to reduce the maximum fuel quantity.

At high manifold pressure, the angle lever takes up a
position which allows the fuel rack to give a greater maxi-
mum quantity.

Injectors

The function of the injectors is to:

— Finely divide the fuel to give reliable ignition and com-
bustion.

— Direct the jets. of fuel in the combustion chamber,
together with the air turbulence, to give the optimum
mixiure of fuel and air.

The opening pressure of the injectors is determined by spring
pre-loading. :

Governors

Mechanical governor

A mechanical regulator depends on a centrifugal weight
which rotates at % engine speed. The engine speed is
govemed over the entire engine speed range, from low to
high idle (as with variable engine speed}.

Electronic governor (GAC)
The electronic governcr system is a control unit which
governs the engine*speed. lts functions are:

» to maintain engine speed at the set idling speed

« maintain engine operating speed to the pre-set value,
irrespective of varying load changes.

The engine speed is governed by the control unit, which
“senses” the difference between the set engine speed and
thetrue engine speed. The differencein valuesis converted
to a signal which is supplied to an actuator, which adjusts
the fuel rack in the injection pump to increase or reduce fuel

supply.
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Engine speed, setting
RSV governor
(The engine must be at normal operating temperature!)

Check that the accelerator linkage functions normally, i.e.
that the fuel supply arm in the injector pump meets the low
idling stop when the accelerator control is moved to the
idling position, and is pressed against the maximum stop
when the control is moved to the maximum position. Adjust
the control if necessary. Check that the air filter is not
blocked. '

Low idle
1

Let the engine idle and check the engine speed. hefer.to
“Technical data” for engine speed

2 ;
Adjust the engine speed if necessary, by removing the
domed nut and unscrewing the adjustment screw (3).

It englne speed oscillates, adjust idllng damping as

follows:

1 .

Remove the domed nut (4) and undo the lock nut. Turn the

_ damping screw carefully clockwise until oscillation stops.
2 _ .

Check that the high idling speed has not been changed. If

it has, the damping screw has been screwed in too far.

3 .
Lock the adjustment screw and install the domed nut when
adjustment is completed.

RQV, RQ governors

1

The engine must be at normat operating temperature.
Check that the accelerator control fully pulls the fuel supply
arm in the injection pump back to the stop position for low
idling. -

2 ‘

Move the accelerator contro! to the maximum paosition and
check that the fuel supply lever reaches the stop screw for
high idle. Adjust if necessary.

Low idling

3

Let the engine idle and check the engine speed. Refer to
' “Technical data” for engine speed

4 .
Adjust the engine speed as necessary with the low idle

SCrew.

bW oa

Stop screw for maximum speed (sealed)
Fuet supply arm ’
Adjustment screw for low idle
Adjustment screw for idling stabilistation




Bleeding the fuel system

Bleeding of :

- Engines equipped with stop solenoid
- Engines equipped with fuel shut-off valve supplied energlzed to stop (E.T.S)

should be done as follows:

Make sure that the engine is ready to operate. Open vent screw
(1). Press the hand pump (2) and pump until air-free fuel flows
out. Shut the screw whilst fuel is flowing out. Then pump a
futher 15-20 strokes. Check that no leakage occurs.

NOTE! If the engine is equipped with a fuel shut-off valve, you
frequently have to vent the injection pump as well. This is done
by undoing the pressure equalisation chamber on the injection
pump (3) (27 mm narrow, open spanner). Pump the hand pump
{2) until air-free fuel flows out.

Bleeding of :
- Engines equipped with fuel shut-off valve supplled energized to run (E.T.R)
should be done as follows:

Is there an "automatic stop for low oil pressure” with Volvo Penta’s design of oil
pressure monitor? Yhen the engine is stopped, this monitor is closed ("Nc"-Normally
closed). It is located on the right-hand side of the engine. Itis installed on Genset
and Stationary engines

Yes . . ' No
Undo the connector on - ﬁw‘f!ﬁ Is there and "automatic stop for low il pressure” with
the oil pressure switch - athird party oil pressure switch which is openwhenthe
SB= black  BL-W= blue-white % engine is stationary? ("No" = Normally open)
Yes No
Does the engine have a Volvo Penta instrument panel Short circuit the oil pressure
{Genset or Stationary engine series) ? switch connector with a jumper.
Yes No
e @ Gt ey fRtiem fesls

1. Ifthere is a coolant level alarm - check the level. 1. Tum the key switch to operateignition

If the level is low, the alarm stops the engine. Pos. 1 (15+) on Volvo Penta switches
2. Press the start button {green) briefly. The instru- 2. The sofenoid valve is now activated

ments are now activated and the charge war- . for operation (not stop position)

ning lamp is lit. If there is a coolant level alarm: 3. Bleed the fuel system as usual

Press the interlock button (black) for 4 sec. (see above)
Bleed the fuel system as vsual (see above}) -4
Press the stop button (red)

Reinstate the connector

The engine is now able to be used

o ok w

The engine is now able to be used.
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Lubrication system

The lubrication pump presses oil through the cil cooler and
the two full-flow il filters before it is lead out to all the
lubrication points in the engine, via galleries and pipes.

The lubrication system includes four (1630/1631: five)
valves: :

1. A by-pass valve for the oil filters opens to ensure
lubrication if the filters are blocked.

2. A by-pass opens if the pressure drop across the oif
cooler is too high, for example during a cold start. When
the valve opens, the il is led past the oil cooler to reach
the lubrication points in the engine faster.

3. A reduction valve opens when the oil pressure is too
high and sends any excess ¢il back to the sump.

4. The piston cooling valve opens when engine speed has
increased to just above idling speed, and the oil pres-
sure has increased. This allows oil to flow to the piston
cooling nozzles via a drilling in the engine block.

5. Only applies to 1630/1631. The safety vaive opens
when the pressure in the system is too high and leads .
oil to the suction side of the pump via a duct in the pump
housing. :

Six nozzles are connected to the piston'coo!ing gallery,
one for. each piston. Qil is sprayed from these nozzles
to the underside of the piston crowns.

Qil filter
The oil filter is a full-flow filter, which means that oil passes
the filter before it is directed to the oil ducts in the engine.

The 6 and 7 litre engines have a single filter, the other
engines have twin filters.

8, 7 and 16 litre engines have a by-pass filter in addition to
the full flow filter {does not apply 1o the & litre engine with
tubular oil cooler). Since only a small portion of the oil
passes the by-pass filter, the flow rate is relatively low. This
means, in its tum, that the filter can separate very small
particles from the oil.

Qil cooler

All engines except the TD 630 ME have a tubular oil cooler
or flat piate oil cooler as standard equipment.

The oil cooler ensures that the temperature of the lubricat-
ing oil is kept at a relatively low value, which reduces wear
and maintains the good properties of the oil.

Piston cooling

The pistons are oil cooled to reduce the risk of carbon
deposits during heavy loading. Piston cooling also in-
creases the service life of the pistons, piston rings, cylinder
linings and reduces oil consumption. '

All engines except T(W)D 610 and TD 630 are equipped
with piston cooling. .

16 litre engines
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Electrical system

Important notes about the electrical system

c Stop the engine and cut the current with the main
switches before doing work on the electrical
system.

Main switch

Never break the circuit between the alternator and the
batteries when the engine is running. In other words, the
main switch must never be disconnected before the engine
has stopped. If the circuit is broken while the engine is
running, the voltage regulator can be destroyed and the
alternator damaged.

Batteries

Never mix up the positive and negative poles of the battery
when you install it. Wrong connection can cause serious
damage to the electrical equipment. Compare with the
wiring diagram. The battery poles must be carefully cleaned
and the cable terminals must always be tight and greased
with Vaseline to avoid open circuits,

Avoid quick charging the battery. If you have to guick
charge the battery, remove the battery cables first.

NOTE! Observe applicable safety rules during battery
charging. During charging, the cell plugs must be un-
screwed but left in place in the plug holes. Ventilate well,
aspecially if the batteries are charged in an enclosed space.

" Always cut the charge current before removing the battery
charger clamps. .

A WARNING! The batiery locker must never be
exposed to open flames or sparks. Never smoke
near batteries. When charged, batteries give off
hydrogen, which forms an explosive mixture when
mixed with air. This gas is very easy to ignite and
very explosive.

Always use protective goggles when charging or
handling batteries. Battery electrolyte contains
strongly corrosive sulphuric acid. If it comes into
contact with skin, rinse at once with a large
amount of water and contact a doctor at once.

Checking batteries and terminals

The service life of batteries mainly depends onhow they are
looked after. Keep batteries clean and dry. Contamination
on batteries can cause stray currents and discharge the
batteries, especially in damp weather.

Clean the battery poles and terminais with a suitable wire
brush. Poor contact can cause unnecessary voltage loss.
Tighten the battery terminals well and spray the battery
terminals and connections with rust preventer or coat them
with Vaseline.

Check that the batteries are securely fastened.

Also check that all other electrical connections are free of
oxide and that there are no loose connections. Spray these
connections with water-repellent spray as necessary (Volvo
Penta universal oil).

.Fuses

The engines have three (1630: two) automatic fuses*
located in the instrument panel. The fuses break the current
on overload.

The fuses are re-set by pressing the button on each-fuse.

Mote. If a fuse trips frequently, there is a fault which will
have to be attended to..

* 2 pes (1630: 1 pe) 8 A for engine and instrument panel and 1 pc
16 A for extra eguipment.

Automatic fuses

Starting with auxiliary batteries

A WARNING!

Batteries (especially help batteries) contain flammable gas
which is highly explosive. A spark, which could be formed
if the batteries are wrongly connected, is enough to make
the battery explode and cause damage. ’

1. Check that thé batteries are connected (series or
parallel) so that their rated voltage coincides with the
engine system voliage.

2. Firstconnectthe red jumper cable (+)tothe heip battery
and then to the flat battery. Then connect the black
jumper cable (-} to the help battery, and lastly to a place
some distance away from the flat batteries, .g. by
the negative side of the main switch or the negative
connection of the start motor.

3. Start the engine. NOTE! Do not move the connec-
tions during the start attempt (arcing) and do not
stand leaning over any of the batteries.

4. Hemove the cables in the exact opposite order to
installation. NOTE! The ordinary cables for the stand-
ard battery must not be loosened under any cir-
cumstances. :

Electric welding

Remove the positive and negative cables from the batter-
ies. Then remove all cables leading to the alternator.

Always connect the welder's earth cable as close as
possible to the weld site, on the component to be welded.
The clamp must never be connected to the engine, or in
such a way that current can pass through a bearing.

After you have finished welding: Always re-connect the
alternator cables before putting the battery cables back.
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Stop solenoid

The stop solenoid is located behind the injection pump.
When the stop solenoid is activated, the fuel rack in the
injection pump is pulled to the “0" position and the engine
stops since the fuel supply is cut,

The stop solenoid is constructed with a pull winding which
pulls the plunger to the end stop, after which a latching
winding takes over.- A built-in time relay cuts out the pull
winding after about 1 second.

NOTE! If the plunger does not stop in the end position, this
is probably because the stop solenoid is wrongly adjusted.
The plunger does not bottom since the control arm makes
contact with its stop heel on the injection pump:

Adjustment

1. Release the screws which hold the stop solenmd until
the solenoid can be moved sideways.

2..Switch on the current and send an operation signal to the
solenoid. Check that the solenoid stops at its end position.

Energized to run (E.T.R.)
al :

Adjust the stop solenoid. When the solenocid has bottomed,
the clearance between the control arm and its upper stop
{full load stop) should be 0 - 0.5 mm (0 - 0.020"). Preferably
adjust this with a feeler gauge. A small amount of clearance
.reduces the risk of oscillation. The solenoid must bottom
first, however, 1o eliminate unwanted stoppages. This means
that the control arm shouid just touch the upper stop, but
must not press against the stop under any circumstances.
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Energized to stop (E.T.S.)
3.

Adjust the stop solenoid. When the solenoid has bottomed, |
the clearance between the control arm and its stop heel
should be 1-2 mm {0.040 - 0.080")

Common.

4, Tighten the solenocid screws whilst it is carrying current
and has bottomed.

Turn the current off. Check adjustment by applying Cl:,ll’l‘ent
again. Re-adjust the puli rod if necessary.

NOTE! Since the stroke of the solenoid is limited to 25 mm
(1"}, either the solenoid or the lever will limit movement in
the end position.

Fuel shut-off valve

Most engines can be fitted with a fuel shut-off valve instead
of the stop solenoid

The fuel valve controls the direction of fuel flow to and from
the feed pump.

When the fuel shut-off valve is activated, the flow is re-
versed so that a vacuum is built up in the fuel chamber of
the injection pump. This prevents the pump elements from
being filled with fuel and the engine stops.

NOTE! Bleeding the fuel sys’tem on engines equipped with
a fuel shut-off valve supplied energized to run (E.T.R.)
requires a special procedure. Please refer to page 21.




Arspeg z) YopmS Uy 9

Aejay |1 {mojgyoinb) asny g

Aela) paadsianQ 0L Jpwonuaiad wWn-ny - v

- uonosyoid peadsione sulbus lojiosues 6 (dryarg) sosuas peeds ¢
aAeA |8y /ploualos dojg g . loenpy °Z
uonosiudiuaisuel) (2 yunjoauoD L

uenelado Buunp 2l P aaeA Jo-inys Bn) / pousios doig

] —
ﬂ 9 &
1 * / * Z
T #
Tm w_ : @D v
—
0 =
W "
_|i=-om 8 0
E=yp
| Uuu p i -
G O
TR
WrHod3ao24g9y

[
EUETTL,: | HOLYNADY
T AT

D -]

{nvyo) Joutanoh peads
sluonoee yum suiiug
‘wedbeip ejdiduld 'z

) Asayeg

(1uswa|a Jaliejs PEIOBULIDD) due] UoIEJIDU|
Wwawae Buueyg

© (swdinbe Bi1xe) youms ainjeladws]
youms Aay

"lod g uoloauuODy

LA ETRETT

oSO~

UONIBUUCD JUBWB|e I8LIRIS
10} (uawdinba enxa) wy
Agjal Jaw} JO uondsUuen

‘wesbeip ajdioud 'L

25




pa|[elsu| 51 Jouleanl DD usym pasollay |,

95n4

uogaalold paadsiand

Rejpy

10sues peads suifug

HoUms urey

o

UoH

{un1 0) pez|Bisua) plousjos dolg

(iuawdinba Bx2) JULI00D ‘UDIMS [9AEN
{uado Ajlewucu) yonms aunssaud IO

Jepuss aunssald 1O

(uado Ajjewsou) Jo)ucw: aneladuiel jeooD
Ispues ainjeladusa) JUBloo)

1osuas peads suibug

- lojeulsiy
" sauapeg

I0J0W :BUBg

ETTETERE) 2

s wele Jaye)s 10} Aejay

‘(1ouie uo seso(a 'dols onewWwoNe Io} N0
g Jo} Pasny 1aino JUaLINS BIXE) [BUILIE |
. (spiswnusul

pue ua1ng jouoz) Agjal ualng Bupioy
youms ainssald 1o

‘Yorms aunjeladwa) Juelooo 10} Aejay

{juswidinba elxa} YouMs |9A9| 1UR|00D 10} ABjOY

) +uopnguelg

' - UCHNG ¥o031L|
uojngdolg

{19581 [enuBL) Sa5N) SReWSINY

abueypo ‘chwre) Bujureps

J21UN0D SINOY UIFHING UM JDjBwoyde |
ebnef aunyesaduta; juejoon

" oBneh ainssaud 1o

oMU OEN G O

—

t pue ¢ swelBeip aidiound 1015t uoisod

an| g9

B5/0A

ANIOD
AHWIS =

FRNPUEVIN U

g8

[11%- .
SR
L i

88

On

INIOr/

AHYAS

BAOO 2INOHLDTTT
HOLYIND3g1N

R

RETC

NP
AHYS . Vol

88

auibus a1y g1-9

ouibus pue [eued sy
weibeip eidjound ‘¢ &




tt {auys | (ZE)ol
52 g'1 0'L

MOIB A
SHYM.
Noeld

pay
18|0IA
eburi0

I

I}

1

afineg Buuip ueoususy

LMY/ diysuonedy

LW QFZ L = BAJE "W § 'Xew
AWl 02 = gau@ ‘W Z “xew
1S8uaNEq - JOJ0W LglS Woy aduesia

= >

a8

OA
HO

‘uoieao| Alayeq

0} pajelal eae 31qes Alepeg

foln = uo
useln = ND
umolg WEM T = NaY
umolg = Ng
eniq b = g1
eng = 19

INoc|o9 aqe)

"PAYoU BSIMISLIC S5IJUN PASN B W 51
“(weiBelp Bupm Ul 8poJ JNOJ0D

laye papoadg)

A Uy

seaJe 2|qeD

as
e G T T e
' .
! oLy
] as5/0a
;
'
!
i
i
i .
i
d
)
wor | L =
>¢S._m§\..r (R
oA Ol 55
\ T Es
(= A
T
o vd 31y
a
% NE1 5
TaM SHES T
AR T
a) .
vaL d01S
' R Y D). I N X

S
= [
i fruy bl
ms.._mw. & as
T

H9

Lo

PR T

i
I isvd

hih

P
ey I

v
1
o
o
&

HONYIAOR JINCHLITTR

ANIOT

AYHS

HOLYINDIH1N

suibua a1y 9}
suiBus pue |sued Jsuy|
welsbeip sidiould .y




sajqen fungsixe aie Saulf payseq

jor gl
{uado Afjetiau) youms amnssad jo i
(uado Alewiou) yoims ainesedwaluecol 1L
sejqen auibus 10} [eUIWES] 0L
(ewdinba enxe) ainssald jio mo| ‘dwe) Buliepy, 6
(uswdinbe vixa) jore| Weoo mo| ‘dweBuiuiesm g
(uawdinbe enxa) amnjeiedwalurioao ybiy ‘dwe Buuiep, 2
“(ney UG $9S0|2 'dols oREWOINE
10} J9ING "YGE 10} PESN) 1S(INO UBLIND BAXS) [BUILLEL
aoaid Buuior
10jeredas wie)y
(S)UBLUNIISUI pUE JUaLING 104U02) Aejed Juanna Bupiloy -
youms ainssa.d jjo ‘yoims ainjesedws) jue|ood Jo} Avjey
. (juslidinba BAX8) UOHMS [9A8] IWE|00D J0) AB[SY

* JALLYOIN
2 A3Y
MAIH
dNFL
o

IELERENY
[ =L e
JOUS LV

Fie NHILY
144
d01s
08 14%LS
+ JAILISOd
PNLYIHIHS

e S

[aued Juawnnsu| 0}
{wawdinba

elxa} Jojesedes
LUE[R JO UOIBUU0D
‘welbe)p aididulid G

o0
[aY]




Maintenance &

It is very important for reliable operation and long service life that the engine and its auxiliaries receive maintenance in
accordance with the maintenance schedule. This gives advice about when and how maintenance should be done. Always
use an authorised Volvo Penta workshop for the jobs you are not entirely sure about doing yourself.

Oil change intervals

Qil change intervals can vary from 600 to 50 hours depending on oil grade and the sulphur content of the fuel. Note that
oil change intervals must never stretch over a longer period than 12 menths.

Note. If longer oil changes are required than those noted in the table below, the status of the oil must be checked by the
oil manufacturer by doing regular oil analyses.

OIl grade Fuel sulphur content by weight
up te 0,5 % 0,5-10% more than 1,0 %
Oll change interval: First reached during operation
VoS -2 12 months or 600 hours. | 12 months or 300 hours. | 12 months or 150 hours.
VDS 12 months or 12 months or 12 months or
. 400 hours. 200 hours. 100 hours.*
ACEA E3-96, E2-96 12 month. 12 month. 12 month.
API CD, CE, CF or or . or
CF4, CG-4 200 hours. 100 hours. . . 50hours”
*Use vils grades with TBN 14-20.,
VDS = Volvo Drain Specification
NOQTE! If 6 and 7 litre engines are equipped with low-profile sumps,
the oil changeinterval should be halved.
Mineral-based or fully synthetic cils canbe used, oncondition that
they meetthe above specifications
Hours Action
1. Check the-oil level in the engine. 1.
Make sure that the level is between the
Daily MIN and MAX levels.
before On some engines, the level can be checked
starting. while the engine is running. You can then read
the oil level with the dipstick on the side
marked “OPERATING".
NOTE! In continuous operation, the oil level
should be checked every 8 hours. 2.
2. Check the coolant level.
The level should be 5 cm (2"} below the
sealing plane of the filker cap.
On engines with a separate expansion tank,
the level should be between the MIN and MAX
markings. 3.
3. Check that the outsides of the radiator and
intercooler (TAD) are not blocked.
Please refer to cleaning under item 13.
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" Qil change intervals vary because of oil grade
and the sulphur content of the fuel. Please refer to |
the table on the previous page.

Hours Action
Daily Check blockage in the air filter. 4.
before Check that the filters are not blocked. % D
starting Change the fitters when the indicator stays in \»
the red field once the engine has been ‘
stopped. Re-set the indicator after a filter \
change by pressing in the red button. .
NOTE! Do not touch the filters until the
indicator displays the red field. Scrap the old
filters. No cleaning or re-use may be done. 5
NOTE! In continuous operation, the filters "
should be checked every 8 hours.
Note! For use in extremely dirty conditions
{e.g. coal mines, stone crushers), a special
air filter is required {not sold by Volvo Pental).
Every Lubricate thelclutch'reiease bearing if 6.
50 there is a disconnection clutch (applies to
hours more than 15-20 declutchings per day.
Otherwise, every 400 hours).
Apply grease sparingly so that no grease is
forced out. Use lithium-based grease, such
as Mobilux EP2, Statoil Uniway EP2N, Texaco
Multifac EP2, Q8 Rembrandt EP2. 7
Check the batteries :
Battery level about 10 mm (3/8") above the
cell plates. . : -
Warning! Always use protective
goggles when.handling batteries. 8.
Batteries contain explosive gas and
highly corrosive sulphuric acid.
An open flame or spark near to the
batteries can cause an explosion.
Check that there is no leakage of coolant,
oil or fuel.
Every
50 Change the engine oil*
hours Drain the oil when the engine is hot.
to A Warning! Hot oil can cause bums.
every
600
hours. Change the oil filter (1) and by-pass
filter (2).
(also Remove the filters with special tools. Fill the
see new filters with engine oil, lubricate the 10, 12 lit.
table gaskets and screw the filters on by hand.
on Then tum a further 3/4 tum once the gasket
pre- has made contact. Start and check that there
vious is no oil leakage. Stop the engine and check
page) the oil level.
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Hours

Action

Every
400
hours

12

13.

14.

15.

Checlk/tension the vee belts

Undo screws (A) before you tension the alter-
nator drive belts. It should be possible to press
the belts down 10 mm (3/8") between the
pulleys. Wom belts which work in pairs must
be changed together. The fan beits have an
automatic belt tensioner.

Check that the radiator and intercooler
(TAD} are not blocked externaliy

Undo the intercooler if very dirty. Remove the
belt guard. Remove the charge air hoses from
the intercooler. Undo the intercooler from the
radiator and fold it backwards/upwards. Clean
with water and a mild detergent. Be careful

not to damage the radiator fins. Note. You must
not use a high-pressure washer. Re-install the
components.

Lubricate the friction clutch {if fitted)
Lubricate the irnner support bearing (where
there is a grease nipple), the main bearing,

. release bearing and the moving components

of the release mechanism. Grease sparingly
(20-30 g for the main bearing) Please refer to
item 5 for grades. Put a few drops of ail on
the inner link amns.

Checid/adjust the friction clutch
A Warning! Do this adjustment
when the engine is stationary.
The engagement force at the end of the lever
should be 34-41 kp (twin plate clutch) or
36-45 kp (triple plate clutch) at the point of
engagement. o
Adjustment: Remove the inspection hatch.
Undo the catch {A) and tum the red adjuster
{B} clockwise. Lock the catch. The ciutch
disks must not slip after adjustment!

Every
300
hours

- 16.

17.

18.

19.

_ Drain the sfudge trap in the fuel tank

when possible.

Change the fuel filters

Remove the filters with special tools. Lubricate

the gaskets and screw the new filters on by

hand. Then give another 1/2 tum once the
gaskets have made contact. Cleanliness! No
dirt must get info the fuel system. Bleed the

system, please refer to page 21,

A The fuel filter should be changed when
the engine is cold, to avoid the fire risk
caused by spilled fuel on the exhaust
manifold.

Check that the oil pipes to and from the
turbocharger do not leak.

Check that the air hoses and connections
do not leak.

Check all air hoses for damage. Change if -
necessary. Re-tighten all clamps,




Hours Action
Every | 20. Get an authorised workshop to check the
1200 valve clearance
hours -Do the check with the engine stopped.
Every 21.  Get an authorised workshop to check the
2400 injectors
hours Replace by adjusted injectors if necessary.
or as Hand in the old injectors to an authorised
neces- workshop. Tightening torque:
sary Injectors 50 Nm, supply pipes 15-20 Nm.
22, Get an authorised workshop to check the
condition of the turbocharger and do a
general check of the engine and its
equipment. -
Every 23. Change the coolant filter*-
6 Shut the tap (position "A”}). Remove the filter
months with special tools. Install a new filter (in the
.same way as for the oil filters, item 9).
Open the tap (position “B”)
* But not when you change the coolant
Every 24. Change the air filter on the air
12 compressor, if fitted
months Undo the hose clamp, remove the filter and
scrap it. Install a new filter and tighten the
clamp.
25. Clean the cooling system/change th
coolant :
{only engines without a coolant fitter)
Check that no leakage occurs. _
High coolant tempeérature can be caused by
low coolant level, a faulty thermostat, faulty
radiator fan, or blockage of the intercooler/
radiator or other sections of the cooling
system. '
Please refer to page 9 for coolants.
Every ; . :
24 26. Clean the cooling system/change the
.months coolant .

(only engines with a cooclant fitter)

Check that no leakage occurs.

High coolant temperature can be caused by
low coolant level, a faulty thermostat, faulty
radiator fan, or blockage of the intercooler/
radiator or other sections of the cooling
system.

Please refer to page 9 for coolants.
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Trouble-shooting

‘1. Engine does not start

Starter motor does not turn engine over

CAUSE . " 'REMEDY
+ Flat batteries : ‘ Charge the batteries (help batteries can be connected
o as in the instruction on page 23)
* Main switches disconnected Tum the main switches on
* One of the automatic fuses in the instrument panel has Re-set the fuse by pressing the button
tripped )

* Poor contact/open circuit, electric wiring Check for faulty contact/open. circuits. Check that the
. contacts are not oxidised. Clean as necessary and spray
connections with moisture-repellent spray. Please refer
to the wiring diagram’ on pages 26-27.

* Faulty key switch/start button ‘Change key switch/start relay

» Faulty start relay Change start relay

+ Faulty starter motor/solenoid {(centrol solenoid) Contact authorised workshop personnel,

+  Water entry in the combustion chambers ’ Contact authorised workshop personnel. Do not make

any further starting attempts if you suspect water entry. -

Starter motor rotates slowly

CAUSE REMEDY

+ Fiat batteries ) Charge the batteries {nelp batteries can be connected
as in the instruction on page 23)
+ Poor contact/open circuit in electric wirng Check for faulty contact/open’ circuits. Check that the

contacts are not oxidised. Clean as necessary and spray -
connections with moisture-repellent spray.

33



Starter motor rotates normally but the engine does not start

CAUSE

REMEDY

€

¢ Airin the fuel system
* Fuel shortage
- Fuel taps shut
- fuel tank empty _
- blocked fuel filter (caused by contamination or

paraffin deposits in the fusl at low temperature)

+ Stop solenoid incorrectly connected / binding

* Insufficient pre-heating
- incorrect starting procedure
- starting heater is not connected

* Blocked air inlet

Bleed the fuel system as in the instructions on page 21.

Open the fuel taps
Fill up with fuel

Install new fuel filters {pre-filter and/or fine filter). Bleed -
the fuel system as in the instructions on page 21.

Check that the stob_solenoid is in the operating position.

Do a new start attempt as in the instruction manual.

Check that none of the automatic fuses have tripped. Re-
set the autornatic fuses by pressing the button.

Check the electric wiring and the interlock button,start
relay and high-current relay. Check with the personnel at
an authorised workshop to see if the starting heater needs
to be changed.

Check the air supply to the engine room.

2. Engine starts but stops again/
uneven running

CAUSE

REMEDY

+ Air in the fuel system
+  Lack of fuel

- fuel taps shut

- fuel tank empty

- blocked fuel filter (caused by contamination or
paraffin deposits in the fuel at low temperature)

= Stop solenoid incorrectly connected / binding
+ Insufficient pre-heating
" - incorrect starting procedure

- starting heater is not connected

Bleed the fuel system as in the instructions on page 21

Open the fuel taps
Fill up with fuel

Install new fuel filters (pre-filter and/or fine filter). Bleed
the fuel system as in the instructions on page 21.

Check that the stop solenoid is in the-operating position.

Do a new start attempt as in the instruction manual.

Check that none of the automatic fuses have tripped. Re-
set the automatic fuses by pressing the button.

Check the electric wiring and the interlock button, start
relay and high-current relay. Check with the personnel at
an authorised workshop to see if the starting heater needs
to be changed. C
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+ Not enough air supbply to engine
- blocked air filter
+ Faulty injectors

Install a new air filter, check the engine room ventilation
Check / change injectors

3. Too high coolant temperature

CAUSE

REMEDY

* Too low coolant level in engine (air in the systermn)

* Faulty thermostat

» Blocked radiator and / or intercooler (TAD)

. Faulfy girculation pump

«  Faully temperature gauge / temperature sensor
* Faulty injection -timing

Top up the coolant in the engine and bleed the system as
advised on page 18 '

[nstall a2 new thermostat

Clean as advised in the schedule on page. 31 item. 13
Contact authorised workshop personnel.

Check / change temperature gauge / temperature sensor

Check / change the injection timing.
Contact authorised workshop personnel

4. Too low coolant temperature

CAUSE

REMEDY

* Faulty thermostat

Fit a new thermostat

5. Engine does not reach correct speed at wide open throttle

CAUSE

REMEDY

» Engine overloaded
+ Not enough fuel supply

- Blocked fuel filter (caused by contamination or
paraffin deposits in the fuel at low temperatures)

+  Water in the fuel

"+ Not enough air supply to the engine

" - blocked air fitter

- air leakage between turbo and engine inlet manifold

- faulty turbocharger
- poor engine room ventilation

« ' Accelerator linkage incorrectly adjusted

Reduce load if possible

Install 2 new fuel filter (pre-filter andfor fine fitter).
Bleed the system as in the instructions on page 21

Clean the fuel tank. Drain any water in the pre-filter

Install a new air filter

Check .the rubber hose between the turbo and
the connection pipe, and other connections. Re-tighten
al' hose clamps.

Contact authorised warkshop personnel

Check that the engine room ventilation ducts are not
blocked.

Adjust the accelerator linkage.
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High back pressure in exhaust system Check that there are no restrictions in the exhaust pipe.
Incorrect adjustment of injection pump Contact authorised workshop personnel.

Fault in smoke limiter .

- smoke fimiter binds ‘ Contact authorised workshop personnel.

- Pressure pipe between inlet manifold and smoke 7 Install a new pressure pipe.
limiter leaks
- fautty diaphragm in smioke limiter ) Contact authorised workshiop personnel.

- incorrect setting . Contact authorised workshop personnel.
Stop control position Check that the stop control is in full operating position

6. Engine does not stbp

CAUSE - REMEDY

One of the automatic fuses in the instrument pane! has Reset the fuse by pressing the button.
tripped ' ’

Poor contact / open circuit in electric wiring (loose Aftend to any open circuits / loose connections. Check
connections, oxidation) ) that the connections are not oxidised, Clean as
) : necessary and spray with water-repelient spray. Please
refer to the wiring diagram on pages 26-27.

Faulty stop button ' - Change stop bution
Faulty stdp solenoid / fuel shut-off valve Contact authorised workshop personnel.




Technical data §
Genset Engines

. General
Type designation ..., e
- No. of cylinders
Displacement
Low idling, app. ..o e e
Valve clearance mm, engine cold or hot .............. e
“inlet e et e
outlet ... [P,
Weight, only engine (dry) app. .......ccevenee, .

Fuel system
Injection pump, Setting .........cceveiiv i
prelift
Injectors, opening Pressure ...,
setting pressure (New spring) ........cccveeeen,
No. of holes/hole diameter ........................

Cooling system

Cooling system volume incl. VP standard radiator etc.

Thermostats,quantity .......cccccc e s,
stats to open at ..coccvicviin i,
fully open at

Lubrication system

TDH10G

6

5.48 litre

1300 + 50 r/min

0.40 mm
0.55 mm

655 kg

23° BTDC

2.95 (x0.05) mm
25.0 MPa

25.5 (+0.8) MPa
4 pcs/0.38 mm

36 litre
1pc
75°C
88°C

. TWD610G
6
5.48 fitre
1300 = 50 r/min

0.40 mm
0.55 mm
655 kg

16° BTDC

2.95 (£0.05) mm
25.0 (+0.8) MPa
25.5 (+0.8) MPa
4 pcs/0.34 mm

37 litre
1pc
75°C
88°C

TD710G

6

6.73 litre

1300 + 50 r/min

0.40 mm
0.55 mm
785 kg

20° BTDC

2.65 (£0.05) mm
25.0 (+0.8) MPa
25.5 (+0.8) MPa
4 pcs/0.38 mm

39 litre
1 pc
75°C
88°C

Qil pressure, hot engine at operating speed ............... 300-500 kPa 300-500 kPa 300-500 kPa
atidle .o min 150 kPa min 150 kPa min 150 kPa
Qil 'change volume, app.: :
without oil filter ... 20 litre 20 litre 24 litre
with oil filter ... 22 litre 22 litre 29 litre
volume difference, Min-mMax ..........coivienien. 6 litre 6 litre 7 litre
O GRAUB c.eveeeer e e e st Please refer to “Maintenance”
Viscosity at various ambient temperatures................ I L I I I I
{Temperature values refer to steady ambient e VA S i s ¢
temperatures) i -:s’crgs_AE_‘ﬂ'M_ﬂg
* Refers to syntheti i-synthetic oil - [EESAETOWIM |
arers [ synthetic or sami-syntnatc cils e
NOTE Only SAE 5W/30 may be used * EENSAESWSO M | |
. -wciSAE20W/308 |
oc[ISAEO M |
11 [ESAE 40
D L e T B e o 3
-22 -4 +14 32 50 63 8 1M
En
Electrical system
Systern voltage ......coocoooviniieniccene e, 24V
Alternator, voltage/max current rating ..........coeeveeeennns 28 V/60 A
POWET AP o eieiiicrreeitieeeee e ee st ee s e e eeeeeaeeaea 1700 W
Battery capacity, 2 in series 12 V ..o max 143 Ah
Battery electrolyte density at 25° .......ccccvvceiniveiininnns
fully charged baftery ..............cocoiciiiiiiii e, 1.28 g/lem?® (1.24 g/fem®)*
re-charge battery at ..o ' 1.24 g/om® (1.20 g/ecm®)”

_ *Note. Applies to batteries with tropical acid
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General

TAD730G

6

6.73 litre

1300 £ 50 r/min

0.40 mm
0.55 mm
901 kg

11° BTDC

3.55 (+0.05) mm
30.0 (+0.8) MPa
30.5 (+0.8) MPa
5 pcsf0.32 mm

37 litre
1pc
78°C
88°C

300-500 kPa
min 150 kPa

24 litre
29 litre
8 litre .

Please refer to “Maintenance”

TD1010G

6

9.60 litre

1300 £ 50 r/min

0.40 mm
0.70 mm
990 kg

24° BTDC

2.65 (+0.05) mm
255 MPa

26.0 MPa

4 pcsf0.38 mm

42 litre
1pc
75°C
88°C

300-500 kPa
min 150 kPa

21 litre
25 litre
9 litre

Type deSIgNAtiON .....ccvvvovier v ssrsnsns TWD710G
No. of CYliNders ... e 6 '
Displacement ... -+ B.73 litre
Low idling, app. «..ocoevieeiiiim e 1300 + 50 r/min
Valve clearance mm, enging ¢old or hot......c.cceeceeeec.. '
INIBE e e 0.40.mm
OUlel . e 0.55 mm
Weight, only engine {dry} app. .......ccccco v eeevvieeiee s 795 kg
Fuel system :
Injection pump, setting, 1500 ¢/min ...l 17° BTDC (10°%)*
1800 r/min ..., '
prelift .l 2.85 (x0.05) mm
Injectors, OPening Pressure ..........ccoeinnionninsrinnes 25.0 (+0.8) MPa
setting pressure (new Spring} ........c.couee. 25.5 (+0.8) MPa
No. of holes/hole diameter ..o 4 pcs/0.38 mm
* TA-luft rating .
Cooling system
Cooling system volume incl. VP standard radiator etc. 42 litre
Thermostats, quantity ..o e e 1pc
statstoopenat.........coe. 75°C
fully openat ........................ e 88°C
Lubrication system
Qil pressure, hot engine at operating speed ................ 300-500 kPa
atidle . min 150 kPa
Qil change volume, app.: ‘
without oil filter ..o, 24 litre
with ofl filter ..o 29 litre
volume difference, min-max ..........c.ccceveunnee 7 litre
QOil Grade ...eeeeeevere e e
Viscosity at variols ambient temperatures ................. —
{Temperature values refer to steady ambient -

" temperatures)

* Refers to synthetic or semi-synthetic oils
NOTE! Only SAE 5W/30 may be used

I —1gecl

Electrical system .
System VOHAGE ...t R 24V
Altemator, voltage/max current rating ..........cc.ccoeveeeee 28V/60A
POWET EPP. ettt s esr s s 1700W
Battery capacity, 2 in SEHES12Y ...cicciiiiivrcvveereneeenns max 143Ah
Battery electrolyte density at 25 ...
fully charged battery .............cccocvemivcnrcrrrene
re-charge battery at ...

*Note. Applies to batteries with tropical acid
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TWD1010G

6

9.60 iitre

1300 + 50 r/min

0.40 mm
0.70 mm
901kg

22° BTDC

'2.65 (+0.05) mm
25.5 MPa

26.0 MPa

4 pcs/0.38 mm

45 litre
1 pc
75°C
88°C

300-500 kPa
min 150 kPa

21 litre
25 litre
~ 9 litre

*Refers to synthetic or semi-synthetic cils
NOTE! Only SAE 5W/30 may be used

24y
28 V/B0 A
1700 W
max. 143 Ah

TAD1030GE

3]

9.60 litre

1300 £ 50 r/min

0.40 mm
0.70 mm
1107 kg

12° BTDC

157 BTDC

3.45 (£0.05) mm
27.5 MPa

28.0 MPa

5 pes/0.30 mm

38 litre
1pc
82°C
95°C

300-500 kPa
min 150 kPa

32 litre
36 litre
10 litte

TD1210G

6

11.98 litre

1300 £ 50 r/min

_0.40 mm
0.70 mm
1110 kg

24° BTDC

2.65 (20.05) mm

Please refer to “Maintenance”

24 V
28V/60 A
1700 W
max. 143 Ah

TWDA210G

6

11.98 litre

1300 + 50 /min

0.40 mm
0.70 mm
1140 kg

20° BTDC (179"

3.55(x0.05) mm

26.5 MPa 27.0 {+0.8) MPa
27.0 MPa 27.5 (+0.8) MPa
5 pcs/0.36 mm 5 pes/0.38 mm
49 litre 52 litre
1 pc N 1pc
75°C 75°C
88°C 8s8°C
300-500 kPa 300-500 kPa
min 150 kPa min 150 kPa
34 litre 34 litre
38 litre 38 litre
9 litre 9 litre
-0 -20 10 0 410 2 30 40
- | : | I R LA AL L R c

LA SAE 10W/30
L

I .
I

| src[SAE 3G -
L e { IS AE 40

1
|
|
i
1.
1
|
|

PR

22 -4'+14'%'so'sh'ss‘1m °F
24 24V
2B V/60 A 28 V6 A
1700 W 1700 W
max. 152 Ah max. 152 Ah

1.28 g/em3 (1.24 g/cm3) *
1.24 g/em3 (1.20 g/cm3) *

*Note. Applies to batteries with tropical acid
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General

Type designation ... v e TWD1211G TAD1230G TAD1231/32GE
No. of cylinders .............. eV rereere e s 6 6 - 6
Displacement ... r e e 11.98 litre 11.98 litre 11.98 litre .
Low idling, app. ......... et ebrae e er e e E e e s ee e e 1300 = 50 r/min 1300 = 50 r/min 1300 x 50 v/min
Valve clearance mm, engine cold or hot.......... et eeeeneen ‘
B ©1usiesvececeee e e eien et srr e ee s st e 0.40 mm 0.40 mm 0.40 mm
OULIBE ..o ettt e e e nn e 0.70 mm- (.70 mm .70 mm
Weight, only engine (dry) app. ..o 1140 kg 1250 kg - 1250 kg
Fuel system . '
Injection pump, setting, 150G ©/min .........cccevvicienienns 22° BTDC 14.5° BTDC 12° BTDC
1800 I/MiN ..ot 22° BTDGC - 14.5° BTDC 15° BTDC
, ) o =) | USRS RROOSN 3.55 (£0.05) mm 4.05 (+0.05) mm  4.05 (x0.05) mm_
Injactors; ODBNING PrESSUNE ....ciceeieeeece e s 27.0 MPa 25.5 MPa 25.5 MPa
setting pressure {new spring) ....occccvevcrsnenntee. 27.5 (+0.8) MPa 26.0 (+0.2) MPa 26.0 (+0.2) MPa
No. of holes/hole diameter ........cccevviennmneenieeenns 5 pcs/0.38 mm 5 pcs/0.38 mm 6 pcs/0.34 mm
2

Cooling system

Cooling system volume inck VP standard radiator etc ..... 59 litre ~ 48 litre - 48 litre

Thermastats, QUANRHTY ..o - 1 pc 1 pc 1 pc
starts to open at .................. Teerrerienee e e 75°C 8z°C 82°C
fully open at ........cococemrmrennnrr s 88°C . a5°C 95°C

Lubrication system

Oil pressure, hot engine at operating speed.............c........ 300-500 kPa 300-500 kPa 300-500 kPa
=1 o - OO SOPRORIRRREIY « | B 514 o min 150 kPa min 150 kPa

oil change volume, app.: _ : .
without it filter v e ST 34 litre ' 34 litre 34 litre
with ofl filter ... eeerreeiar e ————— 38 litre 38 litre 38 litre
volume difference, min-max ............ccooeieininens g litre 9 litre 9 litre

il grade .....cocveeevveiernierinen s ............................................ - Please refer to "Maintenance”

Viscosity at various ambient temperatures.......................

(Temperature values refer to steady ambient

temperatures)

* Refers to synthetic or semi-synthetic oils
NOTE! Only SAE 5W/30 may be used

Electrical system .

Systermn voltage ..o 24V

Alternator, voltage/max Cument ...........coccevciienninnieninaens : 28 V/60 A
816 =T o« TSP 1700 W

Battery capacity, 2 in series12V. ... _ max. 152 Ah

Battery electrolyte density at 25°C .......ccoeeed RPN -
fully charged battery ... inirnsierim e 1.28 g/cm® (1.24 g/om?) * -
re-charge battery at .........cccoeoveeririenenies [T 1.24 g/em?®(1:20 g/lom?) *

*Note. Applies to bhatteries with tropical acid
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TWD1630G

6

16.12 litre

1300 + 50 r/min

0.30 mm
0.60 mm
1428 kg

"21°BTDC
25° BTDC
3.65 (£0.05) mm
26.0 MPa
26.5 {(+0.2) MPa
7 pes/0.31 mm

67 litre
2 pes
75°C
88°C

300-500 kPa
min 150 kPa

57 litre
64 litre
17 litre

*Refers to synthetic or semi-synthetic oils

NOTEI Only SAE 5W/30 may be used

24V
28V/60 A
1700 W
max. 176 Ah

TWD1630GE TAD1630GE
6 6 -
16.12 litre 16.12 litre
1300 + 50 r/min 1300 + 50 r/min
0.30 mm 0.30 mm
0.60 mm 0.60 mm
1428 kg ' ) 1538 kg
18° BTDC 18° BTDC
20° BTDC 21°BTDC .
3.65 {x0.05) mm 4,55 {(£0.05}) mm
26.0 MPa 26.0 MPa
26.5 (+0.2) MPa 26,5 (+0.2) MPa
7 pcsf0.31 mm 7 pes/0.31 mm
67 litre 60 litre
2pes: 2 pes
75°C 82°C
88°C a5°C
300-500 kPa 300-500 kPa
min 150 kPa min 150 kPa
57 litre 57 litre
64 litre 64 litre
17 litre 17 litre
Pilease refer to "Maintenance”.
a6 -20 10 410 20 30 4,
et i °C

24V .
28V/60 A
1700 W
max. 176 Ah

24V

28V/ 60 A
1700 W
max. 176 Ah

1.28 g/om3 (1.24 g/cm3) *
1.24 g/em3 (1.20 g/fem3) *

*Note.Appliestobatteries with tropical acid

TAD1631GE

8

1612 litre”
1300 x 50 r/min

0.30 mm
0.60 mm
1538 kg

17° BTDC

" 21°BTDC

4.55 {+0.05) mm
285 MPa

29.0 (+0.2) MPa
7 pes/0.35 mm

64 litre
2 pcs
82°C
95°C

300-500 kPa
min 150 kPa

57 litre
64 litre
17 litre

24V

28 V/60 A
1700 W
max.176Ah
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Technical data

Industrial Engines

General _

Type designation ... e TD&10V TWD610V TD630VE

No. of eylinders ... 6 , N 6

. Displacement....... e TR e 9,48 litre 5,48 litre 5,48 litre *

Low idliNG, 8PP. - e e 640 £ 25 rimin 600 + 25 r/min 700 + 25 v/min

Valve clearance mm, engine cold orhot ..................... ’ . '
g1 = SOOI 0,40 mm . 0,40 mm 0,40 mm
outlet ... e ~ 0,55 mm 0,65 mm 0,55 mm

Weight, only engine (dry) app. .cco.oovvnen e erececfe © B55kg . - 665 kg 655 kg

Lubrication system

Oil pressure, hot engine at operating speed ................. 300-500 kPa 300-500 kPa * 300-500 kPa
........................... etereeees e serieesiesseneneenene MM 120 kPa min 150 kPa min 120 kPa
Oil change volume, app.: ]
Standard SUMIP, et i .
without il filter......ccocvevicrve v 20 litre 20 litre . 20 litre
with oil filter ..o 24 litre 22 litre ~ 24 litre
volume difference, MiN-max ...........cceceeveee. 6 litre . 6 litre B litre
Shallow sump {10%), -
without BUMP «ooovrvereen: ettt eeranen 12 litre - . 12 litre
< WIth SUMP . i 16 litre . 16 litre
volume difference,min-max ............ceeevevenn, - 5litre - . 5 litre
Shallow sump for large inclinations, : :
without oil filter..._. .. 15 litre - : © 15 litre
med OlIfIEr ..........ccoever e eer e renreees 19 litre T : 19 litre
volume difference, min-max ........c.ccccevveveeen. 3 litre - 3 litre
Deep sump for large inclinations, S
without il filter.........ccccvovevvrecrr e, 18 litre - 18 litre
with oil filter. ..o, 22 litre - 22 litre
volume difference, min-max ................ccoe... 6 litre - 6 litre
Vehicle-type sump, . . -
Without Oil filter.......ccccvcveverieneer e e - - ©o-
~ with Ol filker.......oceveeeeeeeee e, - - c
volume difference, Min-maX .....cccoveeiieiiens - - . -
Laminated sump (sound damping), ' .
without Gil filter ..o - - 20 litre
with 0il filfer.........ccocoi v e e .- - 24 litre
volume difference, MIiN-MaxX ...ccocevieeiviicrennns - - - Blitre
Qil grade ..............
Viscosity at various ambient temperatures’................ .
(Temperature valuss refer to steady ambient
temperatures)

* Refers to synthetic or semi-synthetic oils_
NOTE! Only SAE SW/30 maybe used .......ccvccvevreeercrniecennnns
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Fuel system _
Injection pump, setting ............. et rereeaeerea et b erreean s
' prelift ............... feereerre e e e — e
injectors, OPENING PreSSure ...,
setting pressure (new SPring) .........c.c.o.....
No. of holes/hole diameter ...

Cooling system

Cooling system volume incl. VP standard radiator etc ..

Thermastats,quantity ...........ccccomninnninn
starts to open at ...
fully open at ...

Electrical system

System volfage .........ccccciicim

ARGINALOL, (AIL 1) ..
voltage / max current rating ..o
(3101 T g o«

Alternator (alt 2), ...
voltage / max current 1ating ......occeeviiennn,
(210 =T ol o PO

Alternator (alt 3) ...,
voltage / max current rating ............ e -

POWET BPP. ..o neeas s e s ie s :

System vOoltage ........ccoeoniivvnnes el N
Altemnator, (A1) ... e e
voltage / max current rating ... vvvnienieninnns
POWET BPP. o eeeere e earesesrissseriessmesrassases s sms
Alternator (alt 2), ......ovceviereeeieeieieeeeene e
voltage / max current rating ..o

POWET 8P <. cveuvieeeesreiesrieeressrsmsiessanasissbeeesenens

Battery capacity,
for 24 V Electrical system ..ol
2 pcs series connected 12V ... ...
for 12 V Electrical system....ccocooeoniiiineinns
2 pes paralell connected.....ocoi

Battery electrolyte density at 25° ............... e
fully charged battery ...,
re-charge battery at ..ol

*Note. Applies to batteries with tropical acid

TD&10V

25° (0.5) BTDC
2.95 (20.05) mm

25.0 MPa

25.5 (+0.8) MPa
4 pcs/0.32 mm -

22 litre

24V

28V /55A
1560 W

28V/B0A.
1700 W

28 V/ BOA
2240'W

12v

14V /60 A
840 W

14V/90A
1260 W

max. 135 Ah

max. 110 Ah

TWD&10V

16° (+0.5) BTDC
2.95 (+0.05) mm
25.0 (+0.8) MPa
25.5 (+0.8) MPa
4 pcs/0.34 mm

31 litre
1pe
75°C
88°C

24V

28V /B0 A
1700 W

14V /90 A
1260 W

max 135 Ah

max. 110 Ah

TD630OVE

12°(x0.5) BTDC
2.95 (x0.05) mm
25.0 MPa

26.0 (+0.8} MPa
6 pcs/0.228 mm

22 litre
1 pc
75°C
88°C

24V

28 V /55 A
1550 W

28V /B0 A
1700 W

28V /80 A
2240 W

12V

14V /60 A
840 W

14V /90 A
1260 W

max, 135 Ah

max. 110 Ah

1.28g/cm? (1.24g/em?)*

1.24g/cm? (1.20g/cm™)*




Oil change volume, app.:

General
Type designation ..........ccccivvericeeeieseeese s e TWDE30VE
No. of c'yiinders .......................................................... . B
Displac:e;ament........................_ ....................................... 5,48 litre
Low idlifg, APP. oo .. 725z 25 r/min
Valve clearance mm, engine cold or hot...................... '

B [ 1= O 0,40 mm

[ OUtIBt 0,55 mm
Woeight, ionly enging (dry) app. ..., 665 kg

;
Lubrication system
Qil pressure, hot engine at operating speed ................. 300-500 kPa

atidle ... e min 120 kPa

TD7T1A

6

6,73 litre

600 + 25 r/min

0,40 mm
0,55 mm
760 kg

300-500 kPa

min 150 kPa

TID71A

6

6,73 litre

600 + 25 r/min

0,40 mm

- 0,55 mm

770 kg

300-500 kPa
min 150 kPa

Standard SUMP, oo ieceeeee e esees e eseaan
without il filter.. ... 20 litre 24 litre 24 litre
1 owith il filer ......oveeeeee 24 litre 29 litre 29 litre
I volume difference, MiN-Max ......c.o.coeerereere "6 litre 8 litre 8 litre
Shallow sump (10%, '
WIthOUL SUMP .o 12 litre 14 litre 14 litre
o with SUMP ., rranrr s 16 litre 19 litre 19 litre
volume difference,min-max .........c.cooeeeeceenne. 5 litre 7 litre 7 litre
Shallow sump for large inclinations, :
without ail L1 U 15 litre 19 litre 19 litre
with ol filter ........... e 19 litre 24 litre 24 litre -
volume difference, min-max .............ccooe " 3litre 3 litre 3 litre
Deep sump for large inclinations, ' |
without ol filter ..., 18 live - -
with Qil filter ... e 22 litre - -
. volume difference, min-max ...........coceeaiiens 6 litre - -
Vehicle-type sump, .
without il filter........ccovevevvrnc e, - 22 litre 22 litre
WIth Ol ilter ....veves e e e e - 27 litre - 27 litre
 volume difference, min-max ............ccoiennias - 7 litre |, 7 litre
Laminated sump (sound damping}, o
without ol filter..........ccocev e crreese s rreneeees 20 litre - -
cowith oil filter. ... - 24 litre - -
't volume difference, min-max ..................c.... 6 litre - -
Oil grade .....coooeeveviiniiir e e teerree e Please refer to "Maintenance”
Viscosity at various ambient temperatures .......cocee.....
(Temperature values refer to steady ambient
temperatures)
|
* Refers tro synthetic or semi-synthetic oils
NOTE! Only SAE SW/30 may be USed .......cc..ueereevrrreercersarinn
|




Fuel system
INjection PUMP, SEHING -....oo.evv v oooeeeeveeers e i
Prefift .o
Injectors, OPening Pressure ... evieecereericececcanns
setting pressure (New spring} ............ccoeeenee.
. No. of holes/hole diameter ...........ccevveveeneeen

Cooling system

Cooling system volume incl. VP standard radiator etc.
. Thermostats, quantity ........c..occociiicr
starts to open af .......ooeeveiniien e
fully open at ....ooooiiii

Electrical system )

Systemn voltage ........cccoverereviericienae [OOSR

Alternator, (A1} .o e
voltage / max current rating ..............cen
POWET @PP. ...eoverrrnere e eseses s emenssae s e anes
Altemnator (alt 2), ..o

voltage / max current rating ...........ccccveevvveneenes .

POWET BDD. .oeivecercerimrarie e et snssassaes e s e ennes s
Altemator (@t 3) ... e a————
voltage / max current rating ................cccceeeiis
POWET APP. .o eeiiiiiinininnans eererereree i e

System VORAQE .......occ.oeer e eee e
Altermnator, {alt.1) ...l
voltage / max current rating ......ocoveeeceeeeenieeenne
DOWET APP. ..vveveeriressessesreesesseeseesessesresseessasensanens

Alternator {alt 2), ... ..., R )

voltage / max curment rating ........c.cevecevvrevennen
POWET BDD. +eoreereerrerrnerresereeeieesmreasemcceseseseeeeaes

Battery capacity,
vid 24 V Electrical system ...
2 pcs series connected12 Vo cvivveveneen e
vid 12 V Electrical system ........cocociciiieciininn
2 pes paralell connected .....o.ocerienriecnnnens

Battery electrolyte density at 25% ...
fully charged battery .........ccivniinecvn e
re-charge battery at ...

*Note. Appliesto batteries with tropical acid

TWDEG3IOVE

13.5° (£0.5) BTDC

2.45 (+0.05) mm
25.0 MPa

26.0 (+0.8) MPa
6st/0.226 mm

22 litre

24V

28V /55 A
1550 W

28V/B0A

1700 W

28V /80 A
2240 W

12V

14 V/60 A
B840 W

TD7T1A

20° (+0.5) BTDC
3.05 (+0.05) mm
25.0 MPa

25.5 (+0.8) MPa
4st 0.34 mm

25 litre
1pc
75°C
88°C

24V

28V /55 A

1850 W

2BV/60A
1700 W

28V /B0 A
2240 W

12V

14V/90A
1260 W

max 135Ah

max. 110 Ah

TID71A

18°(x0.5)BTDC

3.05 {+0.05) mm
25.0 MPa

25.5 (+0.8) MPa
4st 0.38 mm

26 litre

75°C
85°C

24V

28V /55 A
1550 W

28V /60A
1700 W

28V /80 A
2240 W

12V

14V /90 A
1260 W

max. 135 Ah

max. 110 Ah -

1.28 glem?® (1.24 glemd)
1.24 glem?® (1.20 glem?)*
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General

Type designation ... TWD710V TD730VE TWD731VE
No. of cylinders ............coeei v, 6 4] 6
: Displac.?ment ............................... e ... B.73 litre 6.73 fitre 6.73 litre
Low idling, @PP. «.vvieeiniiesieriemieeecec e 600 + 25 r/min 650 £ 25 r/min 650 + 25 r/min
Valve clearance mm, engine cold or hot ................... . ‘
] L= S PSSP 0.40 mm 0.40 mm 0.40 mm
| outlet ......... ettt e e s 0.55 mm 0.55-mm 0.55 mm
Weight, |only engine (dry) app. ......... e e 770 kg 760 kg . 770kg
|

Lubrication system

Oil pressure, hot engine at operating speed .............. 300-500 kPa 250-550 kPa 250-550 kPa
AtIdlE .o i min 150 kPa min 150 kPa min 150 kPa
0Oil change volume, app.:
SHANUATT SUMIP, vvvrveeeseereeresesesiessesessmees e emeses e
. without ofl filter ... 22 litre 24 litre 24 litrs
o With Ol filter .. oo 27 litre 29 litre 29 litre
| volume difference, min-max ......... JERS 7 litre 8 litre ' 8 litre
Shallow sump (109, ' '
without SUMP oo - 14 litre 14 litre
with SUMP ..o [E O - 19 litre 19 litre
¢ volume differencemin-max ......ccoceocee ol - : 7 litre 7 litre
Shallow.sump for large inclinations, - )
bowithout ofl filter ......cooee i, - 19 litre 19 litre
U with oil filter.................. et e - 24 litre 24 litre
* volume difference, min-max .......ccccoveeeenne. - 3 litre . 3 litre.
Deep sump for large inclinations,
without il filler...coocoeee e - - :
With Oil filter.....oooe e e - : -
volume difference, min-max .............ccce e _ - -
Vehicle-type sump, : . .
without oil filter ... PO - : - 22 litre 22 litre
o with oil filter ..o - 27 litre 27 litre
| volume difference, MIN-MEX ............coevvennen - . 7 litre 7 litre
Laminated sump (sound damping),
- without il filter ..o - 22 litre 22 litre
© WIth QI fIRET .....evereeeerier e e e - 27 litre o 27 litre
volume difference, min-max ........................ - 7 litre 7 litre
Ol Gragde .....oeeeeeceeiieseserr e ree e e e Please refer to “Maintenance”
Viscosit)} at various ambient temperatures..................
(Temperature values refer to steady ambient NN, * AS—
temperatures) , o e o s o °C
* Refers to synthetic or semi-synthetic oils |- IURRRSAR WAL i
NOTE! qr'?y SAE 5W/30maybeused ..., ‘ : iﬁ . i
| .
5 |
°F
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Fuel system - .
Injection pump, $EING ...oovveeee s

Prefift e }

Injectors, OpPening PreSSUME ..........cvvrerieesinsssssssseeeseas
setting pressure (new spring) .......ceecvieen .
No. of holes/hole diameter ..........coccoiniiiane

Cooling system

Cooling system volume incl. VP standard radiator efc.

Thermostats, QUANELY ..o i
starts to open at ...
fully open at ...,

Electrical system

System VOHAGE ..o

Alternatar,(al. 1) ..o
voltage / max current rating ..........cocceeeeee
POWET 8PP -veeremerreeeererensassenseresnsreranns PR

Alternator (alt 2), ..oooveo e '

voltage / max current rating ..........ccccoimvinvnene
POWET BPE: +oirveiaeeerrereerareceereesmreensae e e sme e neenens
Alternator (alt 3) ..o
voltage / max cumrent rating .......c..cco e,

DOWEE AP e creevrereiaes e e ries e seesesas s eesnemcecees

System VORAGE . vvvveerererieieie e eees e e
Altemnator, (Al 1) . ...,
voltage / max current rating ......co..o.occeeececinn
POWET BPP: «vcieemrerenremiemrreeee s renssesses et st sanenenes
Alternator (alt 2), ........... O OO
voltage / max current rating ..........cccccoveveirienen
POWEr ApP. «ovvveeeceee A

Battery capacity,
vid 24 V Electrical system ..................ccccceceee
2 pos series connected12 Vo..einiiceeeneee
vid 12 V Electrical system ...............ccoceevvvrnne.
2 pecs paralell connected ...

Battery electrolyte density at 25°............coooeemreeimnnnn.
fully charged battery .............oocriiicirn,
re-charge battery at ...

*Note. Applies fo battaries with tropical acid

TWD710V _
17° {£0.5) BTDC
2.65 (+0.05) mm
25.0 (+0.8) MPa
25.5 (+0.8) MPa
4 pcs/0.38 mm

34 litre

28V /60 A
1700 W

14V/90A
12680 W

max. 135 ‘Ah

max. 110 Ah

TD730VE

8° (+0.5) BTDC

3.35 (+0.05) mm
25.5 MPa

26.0 (+0.8) MPa
7 pes/0.235 mm

25 litre
1pc
75°C
88°C

24V

28V /55 A
1550 W

28V /60 A
1700 W

28V /80 A
2240 W

2 v

14V /80 A
1260 W

max 135 Ah

max. 110 Ah

TWD731VE
12°(x0.5) BTDC

- 3.45 (+0.05) mm

25.0. MPa

. 26.0 (+0.8) MPa

6 pcs/0.258 mm

26 litre
1pc
75°C
88°C

24V

28V/I55A
1550 W

28V /60 A
1700 W

28V/80A
2240 W

max. 135 Ah

1.28 glem® (1.24 glem?)*
1.24 glem® (1.20 gleme)*
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General

Type designation ...oeeercceceicniinins
No. of cylinders ... s
Displacement.......ccccoeveviimnnnninriees el e e
Low idling, ApP. et
Valve clearance mm, engine ¢old or hot .................

-
|

Lubrication system

Oil pressure, hot engine at operating speed ...........
catidle .

Oil change volume, app.:

SIANJArd SUMP, cocveeicrineeeer e
i without oil filter ..o e P
, with Ol filler .........ccorieriisiiee e
volume difference, min-max ........ceocevees
Shallow sump (10°),
WIthOU SUMP e
with SUMP ... e
volume difference,min-max ..........c..coovee
Shallow sump for large inclinations,
without oil filter.........coccoor v
with ol filter...........coocrcer e,
volume differénce, min-max ...................
Deep sump for large inclinations, ’
without oil filter.........c.ovveen
with Ol filer ...
volume difference, min-max ...................
Vehicle-type sump, _
without oil filter ..........cccvoceee e
with Ol filker ..o e
volume difference, min-max ..................
Laminated sump {sound damping),
© without oil fiter.............cceeveverinerennnnnn.
with Ol filter ...
valume difference, min-max .......... S
Ol GIAE .o S
Viscosity at various ambient temperatures ............
(Temperature values refer to steady ambient
temperatures)
|

* Refers'to synthetic or semi-synthetic oils

NOTE! Only SAE 5W/30maybeused .......cccoviivinenicnnn,

TAD730V

6

6.73 litre

600 +£25 r/imin

300-500 kPa
min 150 kPa

22 litre
27 litre
7 litre

TD100G

6 )
9.80 litre

550 + 50 t/rin

0.40 mm
0.70 ' mm
945 kg

300-500 kPa
min 150 kPa

21 litre
25 litre,
9 litre ‘

TD1030VE

6

9.60 litre

600 25 r/min

0.40 mm
0.70 mm
945 kg

400-600 kPa
min 150 kPa

32 litre
36 litre
10 litre

27 litre
31 litre
11 litre

32 litre
36 litre

- 10 litre

]
o SRS SAE 15W/40 Rty
EZISAE 10W/30 i




Fuel system _ TAD730V
Injection pump, SEHING .......coocevereerer i, 11° (£0.5) BTDC
Prefft ..o 3.65 (£0.05) mm
INjectors, OPening PreSSUE .......c...oueveeeeriecemieneenenns - 30.0 (+0.8) MPa
setting pressure (new spring) ...................... 30.5 (+0.8) MPa
No. of holes/hole diameter ........................... 5 pcs/0.35 mm

Cooling system ,
Cooling system volume incl. VP standard radiator etc. 37 litre

Thermostats, quantity ... 1 pc
© stans 10 0pen at e 75°C
fully open at ... 88°C
Electrical system
System vollage ... 24V
Alternateor, (alt.1) ............. e rrrerier e e e era e rares
voltage / max current.rating ............ccceee. DR -
POWEE AP «emveeeeeeeeemeeeeeemeenies e eemeesrans e emnennis -
Alternator (alt 2), ...
voltage / max current rating .........ccceoveei e 28V /60 A
SPOWEE APP. <o 1700 W
AREMALor (Al 3) ..o
voltage / max current rating ......c.cecenicnninninnn, -
POWEE APD. < vviveerininriesrrervressessanr e e resssresons -
j
System volage ..o e -
Alternator (alt.1), ....... ettt e e e e e n e r e e
voltage / max current rating .......c.occceevvnvnenicnnne -
DOWET 8PP c.vverirerenreeerrnrrmrserensessarsensessessessessees -
Alternator {alt 2), ..o
voltage / max current rating ..o ieninnines -
POWET apP. .ovveeeeeeens et e et e e in -
ARMATON (It 3}, .o
vaoltage / max current rating .......c.ocovveen e To-
POWET 8PP .oeiveieeeerieeieeimeeeneeeiaeemeeeesee s e emneeasaes -

Battery capacity,
vid 24 V Electrical system ........ccocoovivrveeieeene :
2 pes series connected12 V... max. 135 Ah
vid 12 V Electrical system .........oo o vevievenieninne
2 pes paralell connected ... max. 110 Ah

Battery electrolyte density at 25° ..o
fully charged battery .............cccooiiiviiciriee,
re-charge battery at .......................... e, S

*Note. Appliesto batteries with tropical acid

TD100G

20° (x0.5) BTDC
3.55 (+0.05) mm

26.0 MPa

255 (+0.8) MPa
4 pcs/0.38 mm

27 litre
1pc
82°C

95°C

24v

28V /55 A
1550 W

28V /B0A
1700 W

28V/80A

2240 W

max 143 Ah

max. 110 Ah

TD1030VE

11°(+0.5) BTDC
3.45 (£0.05) mm

25.0 MPa

26.0 (+0.8) MPa
7 pesf0.27 mm

30 litre

1pc
82°C

. 95°C

24V

28V/55A
1550 W

28V/60A
1700 W

28V/80A
2240 W

max. 143 Ah

max. 110 Ah

1.28 glem?® (1.24 gleme)*
1.24 g/om? (1.20 g/em®)*




General

Type designation ...........cccccoevvvineninsircerenienins oo TWD1031VE TAD1030V TD121G

_ No. of eylinders ... 6 6 6
Displacement ..................... et berenianies 9.60 litre 9.60 litre 11.98 litre
Low idiing, app. «-ooceee el etereeeea s 675 £25 r/min 600 £25 r/min 600 50 r/min
Valve clearance mm, engine cold or hot...........cccccceen. '

101 L= SO 0.40 mm .40 mm 0.40 mm

: OUIEE ..ottt 0.70 mm 0.70 mm 0.70 mm

Weight, only engine (dry) app. ..c.ccccorvrerernienieessiniaeens 975 kg - 1062 kg 1075 kg

Lubrication system - :
Qil pressure, hot engine at operating speed ... 400-600 kPa 300-500 kPa . 300-500 kPa
atidle ..o min 150 kPa min 150 kPa = min 150 kPa

Oil change volume, app.:

Standard SUMD, ..o e e
without ail filter..........cvinnvinnn, 32 litre 30 lire - 34 litre
with ofl filter......ccoviiiiii e 36 litre 34 litre 38 litre
: volume difference, mMiN-Max ...........c.cccveeeuene 10 litre 8 litre "~ 9litre
Shallow sump (10%), ' '
T WithOUt SUMP ..o eereeemeeneen - - -
WIth SUMP oo oo - . - -
volume difference,min-max ..........cceeeveereeene - - -.
Shallow sump for large inclinations,
without ol filter ... ....coeeiniirianian eveenenns - - ' -
with oil filter ...t v - -
volume difference, min-max ......c...cccecevvinnn - - -
Deep sump for large inclinations, )
without oil filter_.................ooiciicn 27 litre - 30 litre
with gil filter ..............cccceie 31 litre - 34 litre
) volume difference, mMin-max .........ccoevearees 11 litre o - : 12 litre
Vehicle-type sump, . '
without il filter......ccocer v - - ' .-
with Ol filter ...............coevvieniannn, v " - -
volume difference, min-max ..........ccceeceveeees o . - -
Laminated sump (sound damping),
without il filter.........cc.cceviiviir s . 32 litre - : -
with il fiker........c.coo oo 36 litre - -
volume difference, minrmax ....................... 10 litre - -
T 0IGrage ... s Please refer to “Maintenance”
Viscosity at various ambient temperatures ..........c.ceu. ‘
{Temperature values refer to steady amblent %%
lufttemperatur °c
* Refers to synthetic or semi-synthatic oils” Lo
NOTE! Only SAESW/30maybeused .........oooevimmviie e . T E i
: m"c% VR
: +oe A
: — I e e
—~22 —4 414 32 50 ] 85 104




“Note. liestobatteries with tropical acid
p P

Fuel system ‘ TWD1031VE TAD1030V - TD121G
* INJEction pUMP, SEHING ........c.cevveeerreriensesrinsiessessessense 10° (+0,5) BTDC 15° (£0,5) BTDC 26°(+0,5) BTDC *
prefift ...l e 4,15 (£0,05) mm 3,45 (+0,05) mm 2,45 (£0,05) mm
Injectors, opening Pressure ........covcveeee. eeeeemearaaen 25,0 MPa 27.5 (+0,8) MPa 27,0 MPa .
setting pressure (new sprng) .......cccecveecienns 26,0 (+0,8) MPa 28,0 (+0,8) MPa 27,5 (+0,8) MPa
. No. of holes/hole diameter ...............ccceveeeee 6 pcs/0,25 mm 5 pcs/0,30 mm 5 pcs/0,36 mm
* 24° for engines
with H2D turho
Cooling system _ -
Cooling system volume incl. VP standard radiator etc 30 litre 38 litre Mlitre
Thermostats, quantity ... 1pc 1 pe 1pc’
starts to open at ..o 75°C 82°C - 82°C
fully open at ... 88°C 95°C 95°C
Electrical system - . :
Systermn VORAGE ..........ivcrirer e e 24V 24y 24V
Alternator, (alf1) ..o : ‘
voltage / max current rating-.............cceeoeeee © 2BV/S55A - 28V /55 A
POWEF APPD. 1oevicerierirrinsinsiesrenernesivenssarsmssanens - 1550 W - 1550 W
Alternator (alt 2), ...
voltage / max cument rating ..............ccococeeeen 28V /B0 A 28V /60 A 28V/60A
POWEF GPP. .oovviinieeinin e Leareanenr e e 1700W 1700 W 1700 W
Alternator (alt 3}, .o : ‘
voltage / max cument raing ........coeevriericrinnienns 28 V/BOA - 28V/B0A
POWEE B0D. oevvevieiereieene, e 2240'W - 2240 W
System voltage ................. et eaeamereemeeeaaeasaneaeanneenneras - - -
Alternator (alt.1), ..o
voltage / max cumrent raling .........coocevveererirnienns - - -
POWET @PP- «oeeiceeeeerieesemeeeiesessaeeeressrsessmeenneeseas - . -
Alternator {alt 2}, ... e
voltage / max current rating .......cooeeceinniiieennenn. - - -
POWET 8PP 1evrerisviriariceieeiessens e seeseeseesssnininen .- - -
Alternator {alt 3}, ...
voltage / max current rating ........cocoeceveerieeeneeenn. - - -
POWET APD. coovvrimrimsinnies s cnis st anstaseasecesineeenas - - -
Battery capacity, _
for 24 V Electrical system ...,
2 pes series connected12 V..o, max. 143 Ah max 143 Ah max. 143 Ah
- for 12 V Electrical system.........cccoovccnnneecn .
2 pes paralell connected ..., - - -
Battery electrolyte density at 25° ...0.......cocoreuemeenenene,
fully charged battery .......c..cccimiiviciciiccnicnennn. 1.28 g/lem?® (1.24 glem?)*
re-charge battery at ... 1.24 g/om?® (1.20 glom®)”




. General

Type designation ... s TWD1210V TWD1211V: TWD1230VE

NO. Of CYINGBIS vt . 6 6 - - 6

DiISPlaCeMEN ... i e e 11.98 litre 11.98 litre 11.98 litre

Low idliNg, @PP. oo oeeeeereeriereereseee e e e 600 £ 25 min 600 x 25 min 600 x 25 r/min

Valve clearance mm, engine cold of hot .........ccoceeeeeee .

' B 111 SO JRT 0.40 mm 0.40 mm 0.40 mm
OULBL e 0.70 mm 070 mm . | 0.70 mm

Weight, only enging {dry) app. .....corverecenrerenenenienienans 1105 kg 1105 kg 1105 kg

Lubrication system :

Oil pressure, hot engine at dperating speed..............s 300-500 kPa 300-500 kPa 300-500 kPa

atidle ... min 150 kPa min 150 kPa min 150 kPa

Oll change volume, app.:

Standard sump, ....... ST aereeeneraeeaa
without oil filter..........ccocveeiirireree e 3 litre 34 litre 34 litre
with il filter ..., 38 litre 38 litre 38 litre
volume difference, min-max ..o g litre 9 litre . 9 litre
Shallow sump (10°),
WIthOUL SUMP ..o - - ' -
With SUMPD ... - ) -
volume difference, mMin-Max ........cccevvieieene - - -
Shallow sump for large inclinations,
without oil filter ............. O M - 30 litre
with Ol fIREF .........cciese e e - : - i 34 litre
volume difference, min-max ..........ccccceeeeeee. - - 12 litre
Deep sump for large inclinations, .
without oil filter............ccccorveri e - o= 30 litre
with oil filter ... - - 34 litre
volume difference, min-max .........cocecvveiceen. - - 12 litre
Vehicle-type sump, o
© without oil filter.........ooceeeeeee e oo . - -
with il filter ... - - -
volume difference, mMin-max ......o.ccvveveereneens - - -
Laminated sump (sound damping), ; '
without ol filter......covvveee e, - - , . 34 litre
with Ol filter ... .o - - ‘ 38 litre
volume difference, min-max .........ccccoceerennee - - 12 litre
Ol Grade ......cccovveerreeeeeeeereneeseraenen. e Please refer to “Maintenance”
Viscosity at various ambient temperatures................
{Temperature values refer to steady ambient
temperatures) :

* Refers to synthetic or semi-synthetic oils
NOTE! Only SAE SW/30may be used .......cccceeeniiiinianinnins




Fuel system
Injection pump, Seting ...
Prefift .o
INjectors, Opening PrESSUIE .......c.ccvereerrriiniinnaeeenieneas
setting pressure (new springy ......................
No. of holes/hole diameter ...........coccournecae..

Cooling system

Cooling system volume incl, VP standard radiator etc

Thermostats, quantity ....cc.c...oooeeiie e

' starts 10 OPEN at ......ccccccceieremenirerseeeenens
fully open at ........ccooiviiiiii e

Electrical system

System voltage ....c.ccovviiier i

Alternator, (alt.1) ..o
voltage / max cUment rating ..........co.c.o..ocoocoee..
POWEE APP. wicirrisirerienieniemrerecrsnannesssssssiasiand -

Alternator (alt 2}, .......c...o e et e e
voltage / max current rating ......... TR
POWET APP. woiviinien e

Alternator (alt 3) .....ocooe
voltage / max current rating .....occoococeeiiine
POWET BDD. et ceeceenierie e es e

System vOlAgE ... e
Alternator,(alt.1) ...
voltage / max current rating -.......cccoovieererecenns
POWET @PD: w1iv et s ssn e
Alternator (alt 2), ...
voltage / max current rating .........cecenree i
DOWET EPP. - eeoereeeesatriainsancenreeres e necns e seemeesnes
Alternator (alt 3), oo

voltage / max current rating ........ocoeeeeevvieee
POWET PP, +evvir i s

Battery ' capacity, : .
© vid 24 V Electrical system ........coocciiiiiienn,
2 pes series connected12 V... ceiceevnenes
vid 12 V Electrical systemn ........... R S
2 pcs paralell connected ... e

Battery electrolyte density at 25° ...
fully charged battery ..._....._....coooveiininninnnen.
recharge battery at...........cccco e

*Note. Appliesto batteries with tropical acid

TWD1210V

20° (£0.5) BTDC
3.55 (x0.05) mm
27.0 (+0.8) MPa
27.5 (+0.8) MPa
5 pcs/0.38 mm

49 litre

28V/60A
1700 W

TWD1211V

18° (x0.5) BTDC
3.55 (+0.05) mm
27.0 (+0.8) MPa
27.5 (+0.8) MPa
5 pcs/0.38 mm

55 litre
1pc
82°C
95°C

24V

28V /60 A
1700 W

max 143 Ah

TWD1230VE
12° (x0.5) BTDC
4.15 {£0.05) mm
25.0 MPa

26.0 (+0.8) MPa
6 pes/0.28 mm

37 litre
1pc
82°C
95°C

24V

28V /55 A

1550 W

28V /60 A
1700 W

28V /8B0A
2240 W

max. 143 Ah

1.28 g/lem® (1.24 glem?)*
1.24 glony (1.20 gleme)”
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General .
Type designation ..............ccovcininee s
No. of CYliNders ............cccoorii e e -
T Displacement ...
Low idliNG, @PD. o vvireieeieeere et nr i e

Weight, only engine (dry) app. ..o v,

Lubrication system

Oil pressure, hot engine at operating speed ...............
ALIAIB ..o,

Qil change volume, app.:

Standard SUMP, ...ioiieecriiereneres s e e
without oil filter ...... R OPE SRS
With 0l BT ..o e
volume difference, min-max ..........cc..cooe.e

Shailow sump (10%), -

without sump ... e
WIth SUMP ..o
volume difference, min-max .............coceeeee

Shallow sump for large inclinations,

med oljfilter ...
volume difference, mMin-Max ........ccoceeeeeennn.

Deep sump for large inclinations,

without oil filter........ccccieniiiicie e,

Vehicle-type sump,

WItNOUE Ol I ..o vesveesersseeseseseseee oo .
with il fIRer. ... e
volume difference, min-max .......ccveeeveveene.

Laminated sump {sound damping),

without oil fifer.........c.ccoeeie s e, :
With Oil filer ....vvevinn e e,

Ol grade ..o R —

'Visoosity at various ambient temperatures................

{Temperature values refer to steady ambient
temperatures)

* Refers to s'ynthetic or semi-synthetic oils

NOTE! Only SAESW/30mayheused ... oeiiviiine

54

TAD1230V

6

11.98 litre

600 + 25 r/min

0.40 mm
0.70 mm
1215kg

300-500 kPa
min 150 kPa

34 litre
38 litre
9 litre

TWD1630V
6 .
16.12 litre

500 = 25 r/min

0.30 mm
0.60 mm

1409 kg

300-500 kPa

_ min 150 kPa

57 litre
64 litre
17 litre

TAD1630V
6 -
16.12 litre
500 £ 25 r/min

+ 0.30 mm

0.60 mm
1515 kg

300-500 kPa
min 150 kPa-

57 litre
64 litre
17 litre




Fuel system _
“Injection pump, Setting .......cccevicriiiennnre s e
Prelift ..o
Injectors, opening PreSSUre ........ooccvericeeeerecees e
sefting pressure (new spring) ............ e
No. of holes/hole diameter ...

Cooling system

Cooling system volume incl. VP standard radlator etc

Thermostats, quantity .............cccoiiiiicec e
MANKING .evveviin i
starts toopen at ..o,
fully openat ...

Electrical system

System volage ..o

Atternator, (alt.1) ......ccoooon e, e eeeeeeeas
voltage / max current rating ........ccccevnnieenieeee
POWEE APP. ..o imeinr e renssesseeseesreesessesseas

Alternator (alt 2), ...coieeeririee e
voltage / max current rating .....c.ocevevevnricnienienns
10T O T R .

Alternator (alt 3), ...
voltage / max current rating .........coocovmniccnianene
POWET APP. wooveranianne -

Systemn VORAZE ..o e
Alernator {Alh1), cor e
voltage / max current rating ...................... crerean
POWET APP. +vveierercaniinisionisniaserssnsss enrsnsasiesniee
Alternator (alt 2), ...
voltage / max current rating ...
POWETE 8PP, .oeiiierirn i srerrerns e gesan e nens

Alternator (alt 3), -.ocoveer e e rererrrnr—rn—
voltage / max current rating ...

POWET PP 1uviuretieriatemesmisimeeeeesseeeestmessesessnesens :

Battery capacity,
vid 24 V Electrical system ..............ccccceieiieee.
-2 pes sefies connected12 Ve
vid 12 V Electrical system ...
2 pes paralell connected ..., .

Battery electrolyte density at-25° ... icicienes
fully charged battery ...
re-charge battery at ...

*Note. Appliestobatteries with tropical acid

TAD1230V

14.5° (£0.5) BTDC
4.05 (x0.05) mm
25.5 (+0.8) MPa
26.0 (+0.8) MPa

5 pes/0.38 mm

48 litre

28V/60A
1700 W

max. 143 Ah

TWD1630V

25° (+0.5) BTDC
3.45 (£0.05) mm
26.0 MPa

26.5 (+0.2) MPa
7 pes/0.31 mm

67 litre
2 pes
Blue
75°C
88°C

24V

28V/60A
1700 W

max 176 Ah ~

TAD1630V

21° (x0.5) BTDC
4.55 (+0.05) mim
26.0 MPa

26.5 (+0.2) MPa
7 pes/0.31 mm

60 litre
2 pes
Red
82°C
95°C

24V

28V /60 A
1700 W

max. 176 Ah

1.28 glem® (1.24 glom?®)*
1.24 glem® (1.20 glom?)*



' Friction-::Iutches (extra equipment)

Type designation .........ccocccev oot e . AP S11A2

] L= 3OS e ecerverierenrarens Singie plate cluich
[ = 1o L 1:1 ) )
SHZB i 292 mm (11 1/2"
Waeight, approX ........ccoceeveniinnnnicnenns errnre s 66 kg

Type designation ..........c.cieivernens e —————— - APD11A2

TYPE o . Twin plate clutch
Ratio .cocccii ' B M

SiZB o e _ 202 mm (11.1/2"
Weight, approx ........ccccoviernnin e, ' - 83 kg

Type designation ...........c.ccooeeieieeeeeecee e _ AP T14A1

TYPE ettt e e e st - Triple plate clutch
T (T U S ] 11

SZB e e s 355 mm (14"
WeIght, EPPIOX .o e e 209 kg







 YWOLWVO
PENTA

AB Volvo Penta




