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Welcome Aboard

Polar Power Generators and Volvo Penta marine engines are used all over the world
today. They are used in all possible gperating coditions for professional as well as lei-
sure purposes.

Polar Power is becaming a symbol of reliability, technical innovation, performance
and long service life. We also believe that this is what you demand and expect of your
Polar DC Marine generator .

Please read this operator’s manual thoroughly and consider the advice we provide on
operation and maintenance before you cast off on your voyage so that you will be en-
sured of fulfilling your expectations.
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Safety precautions

Introduction

will need to install your Polar Power Inc. Generator

product correctly. Check that you have the correct In—
stallation Marwal.

Read the Safety precautions and the General in-

formation in the installation menual carefully be-
fore servicing or operating the engine.

Important

The following special warning symools are found in

AWARNING! Danger of personal injury, damege to
property or mechanical malfunction if the instruc—
tions are not followed.

A IMPORTANT! Possible damage or mechanical
malfunction in products or property.

NOTE! Impartant informetion to facilitate work proc-
esses ar cperation.

Below is a list of the risks that you must always be
aware of and the safety measures you must always
carry aut.

APlaninadvancesothatyouhaveermghroan
for safe installation and (future) dismantling. Plan
the engine campartment (and other campartments
such as the battery campartment) so that all ser-
vice points are accessible. Make sure it is not
possible to care into contact with rotating cam-
ponents, hot surfaces or sharp edges when ser-
equipment (pump drives, campressors for exam-
ple) has protective covers.

Al\aakesuxetheengineisitmobilizedbymtcon-
necting the electrical system or turning off the
power supply to the engine at the main switch
(breskers), and locking the switch (breskers) in
the OFF position for as long as work continues.
Set up a warning notice at the engine control
point ar helm.

AAsarule, no work should be done on a running
engine. However, sare work e. g. adjustments,
requires a running engine. Approaching an engine
that is ruming is a safety risk. Ioose clothing or
long hair can fasten in rotating parts and cause
serious personal injury. If working in proximity of
a running engine, careless movements or a
droppad tool can result in personal injury. Teke
precautions to avoid hot surfaces (exhaust pipes,
turbochargers, charge air menifolds, starting ele-
ments etc.) and hot liquids in supply lines and
hoses in engines that are nuning or have just
been turmed off. Reinstall all protective parts re-
work on the engine.

Aﬁmsuxethatthewanﬁngorinfomatimdecals
on the product are always visible. Replace decals

Amrbochargedengj:m: Never start the engine
carpressor turbine in the turbocharger can cause
serious personal injury. Foreign dojects entering
the intake ducts can also cause mechanical dam-
age.

Al\leverusestart@ayjntmajrintake.tlseof
such products ocould result in an explosion in the
air intake pipe. There is a danger of personal inju-
1.

Z/\ Do ot open the filler cap for the engine coolant
(frestwater cooled engines) when the engine is
hot. Steam or hot engine coolant can be ejected
and any pressure in the system will be lost. Open
the filler cap slowly and release coolant system
pressure (fresiwater cooled engines). If the filler
cap or drain cock must ke opened, or if a plug or
engine coolant line must be removed on a hot en-
gine, steam or hot coolant can be ejected.

Afbtoj_lcancausemrns. Avoid skin contact with
befare starting wark on it. Never start ar nun the
engine without the oil filler cap in place because
of the risk of ail being ejected.



Safety precautions

Alftheboatisjnﬂ]evater, stop the engirne ard
close the sea aock before carrying out cperations
o the cooling system.

/\ aily start the egire in an avea thet is well venti-
lated. Beware, the exhaust gas is poisanous to
breathe in.When operating in an enclosed space,
use exhaust extraction to lead the exhaust and
crankcase gases away from the workplace.

AAlvaysvearprotecti\ﬂagjggles if there is a risk
of gplinters, grinding sparks and splashes fram
acid or other chemicals. Your eyes are extrenely
sensitive ard an injury to them can result in loss
of sigr!

AAvoidsldnomtactwith oil! Lag term or repeated
gkin aotact with oil can lead to the loss of matu-
1al cils fram the kdn. This lesds to irritatio, dry
gkin, eczema ard other skin prablems. Old oil is
more dangerous to your health than new. Use pro-
tective gloves and avoid oil-scaeked clothes and
rags. Wash regularly, especially before meals.
Use special skin creams to help clean and to

A\ Mest chemicals intended for the product (engine
ard reverse gear oils, glywol, gasoline ard die-
sel), or chemicals intended for the workshop (de-
greasing agent, paints and solvents) are havmful
to your health. Read the instructians an the pack-
aging carefully! Always follow protective mea-
sures (using a protective magk, goggles, gloves
etc.) . Meke sure that other persarel are not un-
knowingly exposed to harmful substances, in the
air that they breathe for exanmple. Ensure good
ventilation. Dispose of used and excess chemi-
cals as directed.

/\ Be extrenely careful when tracing lesks in the
fuel system and when testing injectors. Wear pro-
tective goggles. The jet fram an injector is uder
very high pressure and fuel can penetrate desp
into tisste, causing sericus irjury with a risk of
blood poisaning.

/N 211 fuels and reny chemicals are flameble.
Keep away from naked flames or sparks. Gaso-
line, sore solvents and hydrogen fram batteries
in the correct praportians with air are very inflam-
mable and explosive. Do not smoke! Maintain
good ventilation and take the necessary safety
ty. Always keep a fire extinguisher accessible in
the workplace.

/\ stare oil and fuel-soeked rags and old fuel and il
filters praperly. Oil-sceked rags can ignite spata-
necusly in certain circurstances. Old fuel ard oil
filters are ewviramentally harmful and should ke
sent for destruction to a praper refuse station for
awviranentally harmful material for destruction.

A Ensure that the battery compartment is designed
acoording to current safety standards. Never al-

low an goen flane or electric sparks near the bat-
tery area. Never gnoke near to the batteries. The
katteries give off hydrogen gas during charging
which when mixed with air can form an explosive
ogs. This ges is easily ignited ad hidhly volatile.
Incorrect camection of the battery can cause
sparks sufficient to cause an explosion with re-
sulting damege. Do not shift the comections
when attenpting to start the engine (gpark risk)
ard do not lean over arty of the batteries.

A Always ensure that the Plus (positive) and Minus
(necptive) battery leads are correctly installed an
the correspanding terminal posts an the battery.
Incorrect installation can result in sericus danege
to the electrical equipment. Refer to the wiring di-
agrams.

A Always use protective goggles when charging and
hardling the betteries. The battery electrolyte
oantains extremely corrosive sulgric acid. If
this should care in amtact with the gkin, im-
mediately wash with scep and plenty of water. If
kattery acid cares in contact with the eyes, flush
immediately with water and dotain medical assis-
tance.

Amtleengjneoffa'dtmofftmmatthe
main switches (breakers) before carrying ocut work
a the electrical system.

A Clutch adjustments must be carried cut with the
agire tumed off.



Safety precautions

Albeﬁehftﬂgey%fittaimtlea'gme when 1ift-

ing the drive wnit. Always dedck that the lifting
equipment used is in good condition and has the
lced capacity to lift the engire (engine weidht in-
cluding reverse gear ard ary extra equipment in-
stalled) .

Use an adjustable 1ifting beam to ensure safe lift-
ing and avoid damage to components installed on
the top of the engine . All dwains and cables must
run parallel to each other and as perperdicular as
possible to the ugper side of the ergine.

If extra equipment is installed on the engine
vwhich alters its canter of gravity a special lifting
device is reguired to dotain the correct balance
far safe hardlirg.

Never carry out work on an engine suspended cn
a hoist.

A Never work alone when installing heavy carpo-

nents, even when using secure lifting equipment
such as a lockable block ard tackle. Most lifting
devices require two paple, ae to see to the lift-
ing device and one to ensure that the canpo-
nents do not get caught and damaged.

Aiheoarpcnentsmmeelectxicalsysten, the igni-

tin system (gasoline/petrol engines) ard in the
fuel system on products are designed and manu-
factured to minimize risks of fire and explosion.
Engines should not run in eviraments contain-
ing explosive media.

A Always use fuels recommended by VolvoPenta.

Refer to the Owner’s Marwal. Use of lower quality
fuels can damege the engine. On a diesel engine
poor quality fuel can cause the fuel control rack
to stick causing the engine to overspeed with re-
sulting risk of damege to the engine and persamal
imjury. Poor fuel quality can also lead to higher
maintenance costs.



General information

Moot the Imstallation Marual

The publication is not comprehensive and does not
cover every possible installatian, but is to be regarded
as recomendations and guidelines applying to Polar
DC merdine standards. Detailed Installation Instructians
are included in most of the accessory kits.

These recomendations are the result of many years
of practical experience of installatians fram all over
the world. Departures from recommended procedures
etc. can be necessary or desirable, however, in which
case the Volvo Penta organization will ke glad to offer
assistance in firding a solution for your partiadlar in-
stallatin.

It is the sole respasibility of the installer to ensure
thet the installation wark is carrded aut in a satisfacto-
ry marrer, it is goeratiawlly in good arder, the ap-
proved materials and accessories are used and the in-
stallation meets all apolicable rules ard regulatians.

This Tnstallation Marwal has been published for pro-
fessiamls ard qualified persarel. It is therefore as-
sured that persons using this book have basic knowl-
edge of marine propulsion systems and are able to
carry out related mechanical and electrical work.

Installation of electrical systarns gwll aily ke carried
aut by a professianl boat electrician.

Only components, cables, comections etc, delivered
or approved by the manufacturer may be used. The
merufacturer will acospt no respansibility what so
ever if this requirverent is ignored.

Volvo Penta contimuously upgrades its products and
reserves the right to meke changes. All the informa-
tion contained in this marwal is based on product data
available at the tine of print. Notification of any impor-
tant modifications to the product causing changes to
installation methods after this date will ke mede in
Service Bulletins.

Great care must ke taken in the installation of engines
ard their compaents if they are to operate perfectly.
Always meke sure that the correct specificatians,
drawings ard ary other data are available before start-
ing wark. This will allow for correct plaming and instal-
lario ridht from the start.

Plan the generator room so that it is easy to carry aut
routine service gperations irvolving the replacenent of
components. Compare the engine Service Manual with
the original drawings showing the dimensions.

It is very important when installing engines thet ro dirt
ar other fareign netter gets into the fuel, cooling, in-
take or turbocharger systems, as this can lead to
faults or engine seizure. For this reason the systems
must be sealed. Clean supply lines and hoses before
camecting them to the engine. Only remove protec-
tive engine plugs when meking a camection to an ex-
termal system.



General information

Certified engines

The manufacturer of engines certified for national and
local enviramental legislation (Lake Constance for
exanple) pledges that this legislation is met by both
new and currently operational engines. The product
must canpare with the example approved for certifica-
tion purposes. So that Volvo Penta, as a manufactur—
er, can pledge that currently operational engines meet
enviramental regulations, the following must be do-
served diring installation:

e  Servicing of ignition, timing and fuel injection sys—
tans (gasoline) or injector pumps, punp settings
and injectors (diesel) must always be carried out
by an authorised Volvo Penta workshop.

e The engine must not be modified in any way ex-
cept with accessories and service kits developed
for it by Volvo Penta.

e Installation of exhaust pipes ard air intake dicts
for the engine campartment (ventilation ducts)
mist be carefully planned as its design may af-
fect exhaust emissions.

* Seals may only be broken by authorised person-
rel.

/\ IMPORTANT! Use only Polar Power Inc. and
Volvo Penta Genuine Parts.
Volvo Penta will no longer take respansibility
All damage and costs caused by the use of non-
genuine replacement parts will not be covered by
Volvo Penta.

Seaworthiness

Tt is the boat huilder’s duty to check that the security
requirements apply to the market in which the boat is
sold. In the USA for example, these are the US Feder-
al Regulations for pleasure boats described in Title 46.
The requirements described below apply to the EU
the safety requirements that apply to other markets,
contact the authority for the country concermed.

As of June 16 1998, pleasure boats and certain asso-
ciated equipment marketed and used within the EU
must bear CE labels to confimm that they meet the
safety requirerents stipulated by the European Parlia-
ment and Council of Europe’s directive for pleasure
boats. The normative requirements can be found in
the standards drawn up to support the directive’s do-
jective of uniform safety requirarents for pleasure
boats in FU countries.

Certificates that grant the right for CE label use and
confimm that boats and equipment meet safety require-
ments are issued by approved notified bodies. In
many Member States the classification societies have
becare the notified bodies for pleasure boats, e.g.
Lloyd’s Register, Bureau Veritas, Registro Italiano Na—
vale, Gemmanischer Lloyd, etc.

In many cases campletely new institutions have been
boat builders and camponent manufacturers to issue
assurances of carpliance with the requirements of
the directive. This requires the menufacturer to store
the prescribed product docurentation in a place that
is accessible to the mnitoring autharity for at least
ten years after the last product is produced.

Life boats and boats for camercial activities are ap-
proved by classification societies or by the navigation
authority for the boat’s registered comtry.

Toink lichilit
Each engine consists of many camponents working
together. One camponent deviating fram its technical
specification can cause a dramatic increase in the en-
viramental impact of an engine. It is therefare vital
that systems that can be adjusted are adjusted prop-
erly and that Volvo Penta Genuine Parts as used.

Certain systems e.g.camponents in the fuel system
ment. Same camponents are sealed at the factory for
enviromental reasons. No work should be carried out

on sealed camponents except by authorised person-
rel.

Remember that most chemical products damage the
enviroment if used incorrectly. Volvo Penta recan
mends the use of biodegradable degreasing agents for
cleaning engine camponents, unless otherwise indi-
cated in a Workshop Manual. Take special care when
working on board boats to ensure that oil and waste
are taken for destruction and not accidentally pumped
into the envirament with bilgewater.



General infornmation

Cawversion factors

To cavert To canvert
from To Miltiply by from To Miltiply by
Length m m inch 0.03937 inch m m 25.40
cm inch 0.3937 inch cm 2.540
m fot 3.2808 fot m 0.3048
Area mm 2 . In. 0.00155 . in. mm 2 645.2
m2 = f. 10.76 = f. m2 0.093
Volume cm3 aL n 0.06102 aL in. cm3 16.388
litre, dr? aL ft. 0.03531 aL ft. litre, dr? 28.320
litre, dr? aL in 61.023 aL in litre, dr? 0.01639
litre, dre inp. gallm 0.220 inp. gallm litre, dre 4.545
litre, dr? U.S. cplln 0.2642 U.S. cplln litre, dr? 3.785
m3 aL ft. 35.315 aLft. m3 0.0283
Force N ¥ 0.2248 a3 N 4.448
Weight kg b 2.205 b kg 0.454
Power kW ho (retrdc) ? 1.36 ho (retrdc) ? kW 0.735
kW ohp 1.341 ohp kW 0.7457
kW BTU/min 56.87 BTU/min kW 0.0176
Torque N m lleiinl 0.738 lleiinl N m 1.356
Pressure Bar jesil 14.5038 jesil Bar 0.06895
MPa el 145.038 el MPa 0.006895
Pa mm Wc 0.102 mm Wc Pa 9.807
Pa in We 0.004 in Wc Pa 249.098
KPa in Wc 4.0 in Wc KPa 0.24908
mwWg in We 39.37 in Wc mwWg 0.0254
Energy kJ/kWh BTU/hph 0.697 BTU/hph kJ/kWh 1.435
Work kJ/kg BTU/1b 0.430 BTU/1b kJ/kg 2.326
MJ/kg BIU/1b 430 BIU/1b MJ/kg 0.00233
kJ/kg keal /kg 0.239 keal /kg kJ/kg 4.184
Fuel g/kWh g/tph 0.736 g/tph g/kWh 1.36
consump. g/kWh Io/ich 0.00162 Io/ich g/kWh 616.78
Inertia kgm? Tt 23.734 Tt kgm? 0.042
Flow, gas m3/h au.ft. fun. 0.5886 au.ft. fun. m3/h 1.699
Flow, ligid m?/h US gal/min 4.403 US gal/min m?/h 0.2271
Speed m/s .5 3.281 .5 m/s 0.3048
mph knots 0.869 knots mph 1.1508
Temp. °F=9/5 x °C+32 °C=5/9 x (°F-32)

1) All hp figures stated in the catalogue are metric.



B it

Ergire

netallats

Flywheel down Flywheel up
WL
WL

Static Under way

Flywheel Flywheel Sideways
Engine down up down up
Dl-ser. 15° (04 25° (0 35°
D2-40 15° (0 25° (0 350
D2-55/75 15° (0 35° 10° 350

Service acoessability

When you design the engine installation, al-

ways pay attention to the access needed for
correct engine service. Also ensure that the

complete engine can be removed without dam-
ae to the boat structure.

There must also ke sufficient space for the
sourd proofing meterial .

NOTE! See installation drawing for space re-
quired to lift at egire.
NOTE! Minimum recommended access two
sides, frant ard starlcard.




Rubber mounts

D1-20 and D1-30, Inboard

O
o) o) _ Tightening torque
Tightening torgue, rulder mounts,
all D1 and I2 engines: 70 Nm (52 1b.ft)
/Y
A
|| I 1 | | J
A- measurement, D1 and D2
Unloaded oonditions
Transmission Frant Rear

mm (ll) mm (") é/
Reverse gear 85+8 (3.340.3) 8548 (3.340.3) -y
S-drive Fixed Fixed
r—h /it
NOTE! Make sure that the rudoer mounts are installed

so that no pre-load or side forces occur when the en-
gire has been installed ard aligned with the propeller

deft.
oo oo
Carpare frant and rear mounts sidewise in pairs. : :

10



Fgire installation

Frant end power take-off

A IMPORTANT! D1-13 engines only:
Power take-off is not allowed.

Front mounted universal bracket

This wiversal bracket, with adjustable attadments,
allows air conditioning compressors or hydraulic
pups etc. to ke installed and opoerated. The kit amn-
tains the lradket ard fittings.

NOTE! Additiamal rear brackets are required when in-
stalling a universal bracket o a S-drive engine . Rear
brackets are included in a separate kit.

Top mounted extra altermator

The table below shows the width and length of the !

mounting plate. —D—

Engine Width, Lenght,
W mm (") L mm (u)

D1, D2-40 582 (22.9) 140 (5.5)

D2-55, D2-75 634 (25.0) 170 (6.7)

The increase in length of the ergine installation de-
perds an how the bracket is installed. Ardliary equip-
ment can increase the length further.

Aded installaltion width (B): 18 mm (0.7")

11



Extra pulleys (power take-off)

/\ IMPORTANT! D1-13 engines only:

Power take-off is not allowed.
Axdlliary equipment driven by the drive kelt aon the
crarkshaft of the engine increase the load on the
crankshaft. Therefore it is inportant to review the po-
sition and power requirement of the power take-off.

Maximum power supplied depends on the alignment of
the kelt, the kelt type ard the engire type.

RPulley groove altematives:
- HC50
- Milti-v

Pulley HC50

Number of groves:1

W
D N

"

Overall diameter (D)
Width (W)
Belt width (B)

120+0.5 mm (4.72+0.02")
18.040.25 mm (0.71+0.01")
12.7 mm (0.50")

12

D2-55 and D2-75

NOTE! The following table anly gives general advice
about the power which can be taken via a maximum
of three extra belt grooves an the crankshaft nose.

Pulley 1 2 3
Engine kW/pulley*
D2-55 6.8 6.8 6.8
D2-75 6.8 6.8 6.8




Fgire installation

D1-20, D1-30 and D2-40

NOTE! The maximum permissable torque shown in
the figures can ke gpplied for ae pulley at a mexd-
mum distance from the cylinder block corresponding
to 4 pulleys or 3 spacers ard ae palley. If several
pulleys are to be used the permissable torque has to
e divided so that torque limitations are not exoceeded.

D1-20 Permissible torque
o° Nm
(04 13.2
30° 11.8
60° 7.7
150° 90° 6.0
120° 5.6
150° 6.4
180° 8.6
180° 210° 13.2
240° 13.2
270° 13.2
300° 13.2
2100 330° 13.2
D1-30 Permissible torque
o° Nm
(04 18.0
30° 12.9
60° 9.4
90° 7.8
120° 7.5
150° 8.7
180° 11.0
210° 14.7
240° 21.1
270° 24.0
300° 24.6
330° 24.1
D2-40 Permissible torque
o Nm
(0 21.7
30° 21.7
60° 21.7
J 90° 21.2
150 120° 20.8
150° 21.7
180° 21.7
180° 210° 217
240° 21.7
270° 21.7
300° 21.7
R 330° 21.7
210

13



Example - D1-30 - One pulley used

>

14

Y

The engine is a D1-30 ad the divectiom of farce far
two axdliaries is A=10° and B=120°.

Maxdimum permissible torque for auxiliary A and B de-
pards an the vector sum of their directians of force
arnd their torgque. The conbination must end up within
the permissible torque rarnge.

In this exanple, the tage for the axdliary is A=10
Nn (7.4 1Iof ft) ad B=4 Nn (3.0 1f ft).

The resultant force gives a torgque C=10.1 Nm (7.4 1bf
ft) with direction of foroe 32.9°. The resultant eds up
within the permissible torgue.

In every case:

Read off the resultant of two torques with different di-
rections of foroe by drawing a parallelogram in the
graph an the same principles as in the exanple.



Fgire installation

Cooling system Seweter filter
Seawater intake ==
100-200 mm
(4-8")
(2o |
] WL
2 & ) E _”
M
I The seawater filter should be installed minimum 100
mm and maxinmum 200 mm (4-8") above the static
vater lire level.
Intemal hose  diameter: e NOTE! At all loed coditias.
MS10,15 19 mm (3/4") =
MS25, HS25 32 mm (1 1/4")
1308 19 m (3/4")
1508 32 m (1 1/4") A IMPORTANT! No valves or camections that
aould restrict water flow may ke installed in the

cooling system.
Alvays install a ghit-off valve am the water intake.
Two hose clamps for each comnection should be
used.

Seawater inlet

———7

=

If a scoop pickup is used an a sailing boat the water
intake should e facing backwards to avoid water to
e pushed into the exhaust system during sailing.

15



Vacuum valve D2-55, D2-75

@ 25 mm (1")

/\\ IMPORTANT! Vacum valves require service.
Therefare, do not install a valve unless below cri-

A IMPORTANT! If the distance fram static water
level to exhaust cutlet (A) is less than 200 mm
(7.9") a vacuum valve nust be installed.

Install the vacum valve in an accessible place not
less than 500 nm (19.6") above lcaded water line lev-
el B.

D1-13, D1-20, D1-30, D2-40

16



Fgire installation

Hot water cirauit
NOTE! Maximum external circuit volume:

D1-13, D1-20, D-30, D2-40 3.01 (3.2 TS ats)
D2-55, D75 1.61 (1.7 1B ats)

Larger volures require additional expansion tark.

NOTE! All hose camectians for hot water autlets are
interded for a hose imer dianeter of 16 mm (5/8") .

The hoses should be bent in gentle curves and in a
way which avoids them being pinched or kinked.

D1-13, D1-20, D1-30, D2-40

Qutlet to

The upper edge of the hot water heater should e pla-
ced min. 50 mm (2") below the engine’s expansion
tark.

If expansion tark kit is mounted, the ugpeer edge of
hot water heater should not e placed higher than the
"MIN” marking on the expansion tank.

D2-55

Thread 3/8" -18 NPIF

Retum from

.
Thread 3/8" -18 NPIF I
0"

The upper edge of the hot water heater should be pla-
ced min. 50 mm (2") below the engine’s expansion
tark.

If expansion tark kit is mounted, the upcer edge of
hot water heater should not e placed higher than the
MIN" marking on the expansion tank.

17



A IMPORTANT! No valves or thermostats are al-
lowed in the circuit as this may cause engine
overheating.

Replace existing hose between the turbo corpressor
ard the egire oil aoler aatlet.

Tnstall two hoses as shown in figure.

18

Expansion tank
D1-13, D1-20, D1-30, D2-40

The expansion tank can also be remote mounted for
easy access.

@ 7.5 mm
(0.3

16 mm
(5/8")

If an extermal cirquit (hot water heater, defroster, etc)
axtaines a larger water quantity than 3.0 liters (3.2
US gts) a larger or extra expansion tarnk must ke in-
stalled.

If the exterral cirquit (hot water heater, defroster, etc)
is routed higher than the ergine the expansion tark,
the tank has to be moved according to figures.

Max mounting height albove engine top: 1.2m @ ft) .



Fgire installation

D2-55, D2-75

The loose standard expansion tank must be bulkhead
mounted.

If an extenrsl cirquit (hot water heater, defroster, etc)
axtaines a larger water quantity then 1.6 liters (1.7
UB gts) or the cirquit is routed higher then the engine
a larger or extra expansion tark must ke installed.

If the extenmel cirquit (hot water heater, defroster, etc)
is routed higher than the engine the expansion tark,
the tank has to be moved according to figures.

Max mounting height above engine top: 1.2m @ ft) .

19



Exhaust system

Routing of exhaust hose between
silencer ard exhaust bend

Min. 350 mm above water level

/ \ Y in loaded carditions

A IMPORTANT! Residual water must flow to silenc-
er or overboard when the engine is shut off.

Highest positimn of silecer in relakio to
exhaust hose length, all engines

mm (inch)

A H
300 (11.8) 110 (4.3)
400 (15.7) 120 (4.7)
600 (23.6) 150 (6.0)
1300 (51.2)* 180 (7.1)

*) Support needed to avoid water to stay in hose be-
fare silecer.

A IMPORTANT! If measurement H carmot be met,
an exhaust riser has to be installed.

20

| Min. 350mm
| Min. 14”




Fgire installation

Exhaust riser Exhaust hose dimensions
D1-13, D1-20, D1-30, D2-40
Engine Hose immer diameter mm (")
Dl-series 45 mm (1 3/4)
D2-40 45 mm (1 3/4)
D2-55 57 mm (2 1/4)
D2-75 90 mm (3 1/2)

Exhaust back pressure measurements,
kPa, (psi / mm Wc)

) . Engine Back pressure
Standard installation Minimum Maximum
Engine B measurement, mm (") Dl-series _ 20 (2.9/2040)
D2-40 - 20 (2.9/2040)
D1-13 197 (7.75)
D2-55 15 (2.2/1530) 20 (2.9/2040)
D1-20 197 (1.75) D2-75 15 (2.2/1530) 20 (2.9/2040)
D1-30 222 (8.75)
D2-40 222 (8.75)

Engine B measurement, mm (")
D1-13 288 (11.3)
D1-20 288 (11.3)
D1-30 323 (12.7)
D2-40 323 (12.7)

The riser increases the overall egire installatio
height by 12 mm (0.5") .
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Engine air oconsumption

The engine consures a certain amount of air in the
corbustion process. This requires a minimm internal
area in the air suoply ductirg.

The area can be calculated by using the formila:

A = 1.9 x engine power output

A = Area in an?
Engine output in kW

The value applies for mm-restricted intake and up to
1m (3.3 ft) duct length with anly ane 90 degree berd.
The bending radius should be at least twice the diam-
eter.

Two main conditions must be met: If longer ducts or more berds are used, the area
should ke corrected by miltiplying by a coefficient

1 The ine must receive enocugh air (oxygen) for
=9 = ( ) fran Table 1 below.

acaroustion of the fuel.

2. The engine room nust be ventilated, so that the

temperature can be kept down to an acceptable Number Duct lagth, m (ft)

le&l. of berds | 1 3.3) |2 6.6 |3 0.8 |4 @13.1) |5 (16.4)
Ventilation is also important to kesp the engine’s elec-
trical equipment and fuel system at a low temperature, 1 1 1.04 1.09 1.13 1.20
and to ensure general cooling of the engine. 2 1.39 1.41 1.43 1.45 1.49
NOTE! 211 valid safety regulatians ard lecpl require- 3 _ 1.70 1.72 1.74 1.78
ments for each country must be followed. Each clas-

sificatio society has its omn regulatians that nust ke
followed when required.

Tre tarperatire of the inlet air at the air filters nust
ot ke higher than +25°C (77°F) for full power cutpout.
During sea trdals the air taperatre in the air filter
should not exceed 20°C (36° F) above ambient tem-
peratire.

The tarperature of the engire itself is rather hich in
sore places. Certain separate electric components,
such as charging regulators and relays, should there-
fore be fitted on bulkheads or elsewhere where the
tarperature is relatively low.

Teble 1.

The maximum temperature for areas where electric
aarpanents are fitted is 70°C (158°F) . The starter mo-
tor ard altemator however, have their given locatians.

NOTE! The total intake area can be calculated by us-
ing the famila:

Total intake area = Engine air consurption +

Area in an?
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Fgire installation

A great deal of the radiant heat must be transported
out of the engine room to keep the engine room tem-
perature down to the permitted values, in other words
the heat must be ventilated away .

The same dimension must be chosen for the inlet and
autlet ducts to achieve low flow speeds and low noise
lewels.

The area of the inlet/autlet air sugply is caladlated us-
ing the famila:

Tiet air = 1.65 x engine power output
OQutlet air = 1.65 x engine power output

Areas in am?
Engine power ocutput in kKW.

These values must be corrected according to Table 1
with regard to bends ard duct lergth.

The anbient air temperature (cutdoor air temperature)
is assumed to be +30°C (86°F) . Correction factors as
pr Table 2 shall e used where applicable.

Anbient air temperature Correction
°C (°F) factar
+20 (68) 0.7
+30 (86) 1.0
+40 (104) 1.4

Table 2.

Fan selection

The fan must be dimensioned according to air flow
volures as follows:

Air flow = 0.07 x engine power output

Alr flow volure in m*® /min
Engine power ocutput in kKW.

The total pressure increase across the fan should ke
10 mm (0.39") water colum (100 pa) .

These two values, flow and total pressure increase,
are sufficiet far the selection of a fan. If the fan is fit-
ted directly to the bulkhead, i. e. without a carectim
pipe, the value of the total pressure increase can ke
reduced to 7 mm (0.28") water colum (70 pa) . This
means that a somewhat smaller fan can be used.

23



Soundproofing

The drive package must be installed in such a way as
to minimize noise and vibration. The noise that occurs
Structiral noise

Vibration fram the engine is transmitted via the engine
mountings and the engine bed to the hwll. Other routes
are via the transmission and propeller systems, ex-

haust pipe, coolant pipes, fuel pipes, electrical cables
ard caitrol cables.

Pressure pulses from the propeller are transmitted
fram the propeller enters the huill via sugoort blocks,

bearings and seals.

Airbome noise

This section refers to airbome noise from the engine
bay. The most important measure to lower aiviborme
noise from the engine room is to seal the room proper-
ly. Further improvements in noise level reduction can
e achieved by sound insulation material and by de-
signing sord traps for the air inlets.

The engine installation should ke soundproofed in or-
der to dotain a noise level that is as low as possible.
Build the engine compartment with soud traps. Vari-
ous types of soud traps can be selected. The figure
shows a type that is also provided with drainage.
Furthermore, due consideration must be given to the
thickness of the insulation neterial.
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The greatest possible care must be given to the task
of screening the sound source as well as possible.
Screen all the way down to the hull but leave a smell
distance to prevent bilgewater from penetrating the in-
Cracks, openings etc. must be carefully sealed off
with insulation meterial. In cases where the engine is
installed under the floar, lire all bulkheads ard floor-
boards.

Prior to installing the insulation meterial, neke sure
that there is sufficient room for dhedking, service and
repair and for engine novements during operation.
Also meke sure that all hatches are properly sealed.
Meke sure the necessary room is available for service

arnd repair. Also meke sure that all hatches are proper-
1y sealed.



Fgire installation

-7 7

N,

Insulation meterial installed an wood (plywood) :

1L Wood (plywood)

2. Flame-proof absorption sheeting.

3. Flare-proof, reflecting soudoroofing foil.

Above you can see an exanple of the construction of
an insulatio material. This type of insulation meterial
is glued to the frame.

NOTE! The insulatim sheeting faces differently, ow-
ing to the type of the material in the frawe, i.e. RP
or wood.

Insulation material, being gpplied an wood (plywocd) :

Z

Insulation meterial installed an GRP:

GRP

Iron-PVC, thickness 2.5 mm (0.1")
Flame-proof absorption sheeting
Flare-proof, reflecting soundoroofing foil

W NP

Electrical wires coming throuch bulkheads can prefer-

ably e drawn through a tube or a gramet, sealing off

properly. At the same time the cables are protected
agpinst wear.

11”//////,/!%

<J7

Fuel hoses going through a bulkhead should be pro-
tected by a gramet where they pass through the
bulkhead. The gramet seals off and protects the
hose against sharp edges, which might cause leak-
k.

Other cables, electrical wires, battery leads etc can
e drawn through a rubdcer hose or through a special
PWC-tube (electrical canduit), built anto the GRP ulk-
head of GRP. Any gaps between the tubing and the
wires can be sealed off with sare kind of insulation
material or sealing campourd.
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Fuel system

Piping
All fuel lines should ke installed and properly clamped

near the bottom of the boat to avoid heat absorptim.
The air temperature is lower at the bottan of the en-

gine room.

Rubber hoses

Clamp the fuel line. Distance between clanps approx.
300 mm (12").

Make sure the hose cannot be damaged by sharp
edges.

Imer diameter
10 mm (3/8")

NOTE! ILegal requirements may demend fuel shut-off
valve a1 retum lire.

Imer diameter Connections

Required minimum irmer diameter for Min. irmer diaveter: 7.0 mm (0.28")
feed lire hose: 10 mm (3/8") . Mele thread : 1/4" NPTF

retum hose: 10 mm (3/8") . Volvo Penta part ro.: 3825000

NOTE! Only use approved flexible hose.
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Fgire installation

Steel ard oopper piping

Clanp the fuel line. Distance between clanps approx.

300 mm (12").

When steel and copper pipes are used there must be
a flexible camection (hose) between the pipe ard the
ergine.

The figure shows a transition fram flexible fuel hoses
(1) to steel ar aogeer pipes (2).

NOTE! Iegal requirements may demard fuel shut-off
valve a1 retum lire.

Outer diameter
Required minimm ocuter diameter for

feed line pipe: 10 mm (3/8")
alt. 12 m (1/2") .
rebum pipe: 10 mm (3/8")
Imer diameter
10 m (3/8")

1/4"-18NPTF
OQuter diameter

3/4"-16UNF
10 mm (3/8")

i

Connections

Min. imer dianeter: 7.0 mm (0.28")
Mele thread : 1/4" NPTF

Volvo Penta part no.: 3825000

Use a fuel pre-filter of correct size to avoid excessive
resistance across the filter. The recamended filtra-
tim is 10 micran (10L).

NOTE! Rel pre-filters with a glass bowl nay not ke
installed in boats intended to ke CE-marked.
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Electrical system

Camection of battery cables Ilj;{Tfi;]t | '
With cerge distributar 10 Nn (7.4 Ib.ft)

NOTE! Remove the 25 mm? cable between alternator
ad starter when a darge distributor is installed.

Comection of diod/sensor cable sys-
tam to standard altermator, principle

drawing

1 Sensor conductor (yellow,
1.5 mm?, 16 AWG)

Charce distributor (accessory)
Altermmator, 115 A

Fuse panel (accessory)
Starter

Main switch
Accessory batteries (accessory)
Start kettery (ergire)

g e s W N

Arother battery may be installed in
parallel (+ to + ad - to- ) to dtain
more battery capacity for accesso-
res.

Cable area
25 mm?

NOTE!
Mex. ti ing torque:
10 Nm (7.4 1b.ft)
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Electrical system

Total cable lagth axd cable area, hattery to starter
For cables that carry starting current, for systens with and without charge distributor.

Chle lemgth in meter (ft) -1.3 1.3-1.8 1.82.6 2.6-3.7 3.7-4.8
(4.2 (4.2-5.9) (5.9-8.5) (8.5-12.1) (12.1-15.7)
Cable area in mm® (min)
Engine D1 25 35 70 95
D2 35 35 70 95

Total power cable length ard cable area, altemator-battery
For cables that carry dharging arrent, for systamns with charge distributor.

Cble legth in meter (ft) 2.5 (8.2)  2.5-3.5 (8.2-11.5) 3.55.0 (11.5-16.4) 5.0-7.0 (16.4-23.0)
Cable area in mm? (min)
Engine D1, D2 25 35 50 70
Main switch requirements
Normal Naminal capacity Working Standard Protection
wvoltage Contin- During | During tenp. degree
uous 5 sec. 5.5 min. Max.
<48V | 150A 1000A | 450A + 85°C SAE J1171 IP 66
+185°F Marine
Relation between mm2
(sq in) and AWG
AWG m? (std.) o in Recomended start battery capacity
18 0.75 0.029 Engine Ah cca
16 1.5 0.044 SAE standard
14 2.5 0.098
12 2.5 0.098 D1 70 540
10 6 0.236 D2 88 700
8 10 0.393
6 10 0.393 .
5 16 0.629 CCA = Cold Crank:l.ng Amp.
4 25 0.984
3 25 0.984
2 35 1.378
1/0 50 1.969

AWG = American Wire Gauge
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Fill agire ad S-drive with ail.
Also see Operator's marmal.

0l gelity egine:

VDS-2, ACEA E5, API CH-4

Visoosity (at —-5° - +50°C cmsstant anbient air tem-
perature) : SAE 15W/40, SAE 20W/50

Engine Approx. volumes
liters  (US gts)
D1-13 1.9 2.0
D1-20 2.8 3.0
D1-30 3.5 3.7
D2-40 6.0 6.3
D2-55 10.5 (11.0)
D2-75 10.5 (11.0)

NOTE! Always check oil dipstick far final togoing up.
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Notes
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