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Extract from
The Merchant Shipping
(Accident Reporting and Investigation)

Regulations 1999

The fundamental purpose of investigating an accident under these Regulations is to
determine its circumstances and the causes with the aim of improving the safety of
life at sea and the avoidance of accidents in the future. It is not the purpose to
apportion liability, nor, except so far as is necessary to achieve the fundamental

purpose, to apportion blame.
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GLOSSARY OF ABBREVIATIONS, ACRONYMS & TERMS

CO
ETA

GRP

ppm

Cable Loom

Cockpit

Eberspicher
Helm

Hyperbaric chamber

Transom

Carbon monoxide
Estimated Time of Arrival
Glass Reinforced Plastic
metre

Parts per million

Collection of electric cables bound together but with
individual ends leading off at required positions

A sunken part, or well, in the deck of a yacht, in which
the helmsman sits to steer

Name of German boiler manufacturer

Steering control

A chamber containing oxygen at high pressures, in which
patients are placed for decompression or treatment for

certain forms of poisoning

Flat vertical thwartship plate at stern
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SYNOPSIS

This accident was notified to the Marine Accident Investigation Branch (MAIB) by the owner
of Chapter Two (a 9.45m Targa 28 motorised pleasure craft), at the beginning of January
2000. Following an incident involving carbon monoxide poisoning on board his vessel, the
owner arranged for a senior engineer from the cabin heater manufacturer, Messrs Eberspécher
to inspect the installation. On receipt of the manufacturers report, the owner contacted the
MAIB and an investigation started shortly afterwards.

On the moming of Friday 31 December 1999 the owner, together with his wife, his two children
aged fourteen and ten, another couple and their eight year old daughter, boarded the boat at
Medway Bridge Marina with the intention of sailing up the Thames to celebrate the New Year
at Tower Bridge.

The boat was moved to the fuel pontoon where the potable water tanks were filled. As it was
rather cold, the canvas hood covering the cockpit area was left up and the cabin heater started.
They left the marina at 0815 and started down the River Medway.

During the early part of the passage, the children complained of being ill, and by 0845 the
majority of the passengers were feeling seasick and complaining of headaches. The boat was,
by that time, close to buoy 31, with the owner at the helm. Within the next few minutes one of
the children collapsed, followed shortly afterwards by the owner’s wife. Realising that they all
appeared to be suffering from carbon monoxide poisoning, he ordered everybody out on deck
before informing the emergency services by a 999 telephone call that an ambulance would be
needed on arrival at the marina. The owner turned the boat around and headed back to the
Medway Bridge. On arrival, they were met by the police, fire and ambulance services when all
on board were treated with oxygen before going to hospital for a check-up. Following further
checks and blood tests, three of the passengers were sent for further treatment in a hyperbaric
chamber at Portsmouth. All fully recovered.

The carbon monoxide poisoning was the result of exhaust fumes from the main engines being
drawn in by the cabin heater air intake and being circulated throughout the accommodation.
When the boat was stationary or moving slowly, the main engine exhaust gas emissions secped
into this area, were sucked into the heater system, heated, and discharged throughout the boat.



SECTION 1 - FACTUAL INFORMATION (all times GMT)

1.1

PARTICULARS OF VESSEL (Figure 1)

Name
Official No

Port of Registry

Dry Weight
Overall Length
Breadth

Maximum Draught
Year of Build
Type

Main Engines

Owners

Date and Time

Place of Incident

Injuries

Chapter Two
07717

Medway Bridge Marina
Sheermess

3861kg

9.45m

3.10m

0.97m

1994

Fairline Targa 28

2 x Volvo 4.3 GS/DP Petrol
David Tanti

39 Augustine Road

St Pauls Cray

Orpington, Kent BR5 3JY

0900 GMT
31 December 1999

Buoy 31, Short Reach
River Medway

Four adults and three children affected,
one adult, two children taken to
hospital for treatment in a hyperbaric
chamber.
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Chapter Two



1.2

1.3

1.3.1

132

BACKGROUND

The present owner had bought Chapter Two, a 9.4m motor cruiser, second-hand from
Marine Sales, Port Solent, about two weeks before the incident. Having inspected the
boat, he asked for a boat heating system to be fitted before the boat was delivered to his
berth at the Medway Bridge Marina, Rochester, Kent. An Eberspécher air heater was
suggested and accepted, and was installed by Krueger Ltd, of New Milton, Hampshire.
The boat was subsequently delivered to the marina in Rochester on 17 December by
road transport and floated on to her berth later that day.

NARRATIVE

The owner, his family, and three friends boarded Chapter Two at the marina on the
evening of 30 December 1999, and stayed on board overnight. The intention was to take
the boat down the Medway River to the Thames Estuary, and then upriver to London
Bridge for the New Year festivities.

Pre-start checks were carried out on both main engines with all oil levels being recorded
as satisfactory. The log sheet shows that the running hours on each main engine prior to
starting were in the order of 161-164 hours, with the port engine running temperature
recorded as 150°TF (65.5°C), and the starboard at 100°F (37.8°C). The engine log also
records that the starboard main engine temperature gauge was not working correctly, and
that this engine seemed to be running with the choke on at all times.

With all checks having been carried out, the boat was moved across to the fuel pontoon
where the potable fresh water tanks were filled. At 0815, it left the pontoon and started
down the River Medway towards the Thames Estuary. At that time, with the weather
being so cold, they elected to travel downriver with the two-part cockpit hood in the
raised position. The aft centre section of the rear hood was initially open, but was closed
once they were underway on the river. The cabin heater system was also started and
warm air circulated throughout the boat.

At 0845, Chapter Two had progressed downriver until she was close to buoy 31, at the
start of Short Reach, off Port Werburgh. David Tanti, the owner, was at the helm with
Les Smith, a friend, in the cockpit with him. The other passengers, Michaela Tanti, the
owner’s two children, Claire and Luke, together with Roz Smith and her daughter
Natasha were all in the main cabin. During the early part of the voyage downriver, the
children complained of not feeling well, but this was initially put down to the motion of
the boat, excitement etc. By now however, the majority of the passengers were feeling
seasick and complaining of headaches. One of the children, seven year old Natasha,
suddenly came out of the main cabin into the cockpit saying that she felt sick, and
collapsed. Her father went to help her, while David Tanti remained at the helm.

Roz Smith, who had been in the bathroom, went out to help her daughter after being told
by Michaela Tanti that she had collapsed. Shortly after this, Claire Tanti called out to
her father that Michaela Tanti was not well. He looked down into the main cabin
through the open door and saw Michaela lying unconscious on the cabin deck floor
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1.33

1.34
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1.4.1

adjacent to one of the heating outlets. Immediately handing the helm over to Les Smith,
he pulled his wife out of the cabin into the cockpit.

David Tanti had by this time realised that they were all suffering from the effects of
carbon monoxide poisoning, so ordered everybody out of the main cabin. He opened up
the cockpit hood. The boat was turned round immediately and the authorities were
informed through a 999 call that the boat was heading back to Medway Marina, where
an ambulance would be needed. This was at about 0900.

As everybody was still feeling the effects of the gas, David Tanti made everyone go
forward on to the foredeck and into the fresh air, while he navigated the boat back to the
marina. David Tanti’s wife, Michaela, lost consciousness again and had to be revived.
Although still feeling ill, the other passengers remained conscious.

At about 0930 Chapter Two arrived back at the Medway Bridge Marina and was secured
alongside the fuel pontoon with help from the marina staff. The police, fire brigade, and
ambulance were there. Everybody on the boat was immediately treated by the
ambulance staff and given oxygen (except David Tanti as there were not enough oxygen
cylinders), before being driven to Medway Hospital for a full examination and treatment.
With both children and adults being involved, further advice was sought on the effects
of carbon monoxide poisoning, and what specialist treatment might be required for
children.

Blood tests were carried out as a precaution and, after further consultation, it was
decided that the two who had lost consciousness, plus one other adult, should be sent to
Portsmouth for treatment in the hyperbaric chamber. All three left by ambulance at
1600 that day.

Following a number of hours in the chamber all fully recovered and returned to the
Medway area and their homes.

DESCRIPTION OF MOTOR CRUISER

Chapter Two is one of a range of open-cockpit offshore cruisers sold by Fairline Boats
plc, and is designated as a Targa 28. The GRP hull is of a very deep Vee design with
rounded chines, and provides a good sea boat, good manoeuvrability, and living
accommodatton for four people. It has an extended stern, providing not only a bathing
platform, but also protection for the outdrives when going astern. A moulded non-slip
deck is fitted on all upper surfaces including the cockpit.

The cruiser is divided into three main areas below deck with the engine compartment

aft. The two main areas forward have a clear headroom of 1.88m. The forward cabin or
saloon is fitted with “U” shaped daytime seating with a central table, which can readily
be converted into a double berth if required. Four portholes, two either side, plus a large
circular deck hatch, provide daylight and fresh air. Immediately aft is the galley,
together with the shower and toilet compartment. The galley, fitted on the starboard
side, has a two burner gas cooker with oven and grill, plus refrigerator and sink unit.

The 12volt electrical battery/shore power switchboard, together with the Calor gas
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detection alarms is contained within this area, so too is a hot air outlet positioned just
above deck level (Figure 2). The shower compartment, on the port side, has standard
shower fittings, and there is a chemical toilet.

Aft of the galley/shower area, and under the cockpit, is a double berth cabin. Access to
this area is via a door adjacent to the aft or main cabin. This cabin is also fitted with a
hot air outlet positicned just above floor level between the entrance door and the bed

(Figure 3).

On the centre line, between the access door to the aft cabin and the galley area, is a
three-step access to the cockpit (Figure 4).

The cockpit deck is split-level; the aft section about 400mm lower than the forward
section fully upholstered and protected by a curved toughened glass windscreen. On the
forward upper section, starboard side, is a single forward-facing helm seat together with
a three seat L-shaped settee and table on the port side. The helm position is fitted with
fu]l engine instrumentation; control and steering together with remote control of bilge
pump, fans, and deck winch. Just above the cockpit deck level, and next to the
helmsman’s position, is a hot air outlet (Figure 5).

Aft, on the lower section, port side, is a large settee/doubie sunbed. A small sink unit
and drinks cabinet is fitted on the starboard side, just forward of the transom gate. The
heater air intake is positioned on the starboard side just above deck level, facing inboard
and aft of the drinks cabinet. It is about 1m forward of the transom gate. The polyglass
transom gate, which has a clearance of about 15mm between the bottom of the gate and
the deck, gives access to an integral bathing platform across almost the beam of the craft
at the stern (Figure 6).

Above the cockpit is a GRP arch fitted with cockpit lights under, together with stern
light and whip aerial. The cockpit is fitted with a two-part cover mounted on a stainless
steel frame, the forward half being designed to act as a sun canopy. The canvas cover is
clipped to the boat at the top of the windscreen and at intervals along the cockpit
perimeter, including the transom. The canvas cover is fitted with clear view panels
across the front side and rear. A zipped panel above the transom gate allows access with
the hood fully fitted (Figure 7).

The engine compartment is fitted with twin Volvo 4.3GS/DP petrol engines, each
developing 153kW, giving the boat a speed of between 33 and 36 knots. The
compartment is soundproofed, and fitted with an extractor fan and an auto fire-
extinguisher system. Forward of the engine compartment is a cofferdam containing the
418 litre fuel tank. The bulkhead forward of the cofferdam is sealed to prevent fuel and
engine smell contamination of the accommodation.

With both engines in operation, the boat is capable of speeds in excess of 30 knots, the
boat moving on to the “plane” at about 15 knots.
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Hot air outlet in galley area

Figure 3

Hot air outlet in double berth cabin
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Three step access aft to cockpit

Figure 5

Hot air outlet at helmsman position in upper cockpit area
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Figure &

Lower cockpit area with heater air intake and polyglass transom gate

Figure 7

View from aft showing clear view panels on sides and aft of canvas hood



1.5

1.5.1
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1.53

DESCRIPTION OF CABIN HEATER

The boat heater fitted in Chapter Two is based on the Eberspiicher D3L’C’ Compact
diesel fired air heater. The systern is an indirect burner unit for delivering warm air to
areas of the boat which require heating.

The unit burns diesel in a sealed combustion chamber/heat exchanger, over which
ambient air i passed to collect the heat from the walils of the heat exchanger for
distribution through ducting to the cabins.

Combustion air, drawn from outside, is mixed with diesel fuel supplied by the fuel
metering pump and ignited by a glow plug fitted in the unit. The products of
combustion pass through a flexible stainless steel exhaust tube to the hull skin fitting,
and are discharged into the atmosphere.

Control of the heater is by means of a Mini programmer and modulator with remote
sensor, all sited in the cabin area. Safety features include a flame monitoring device, a
timed restart shutdown device, an overheating thermal cut-out, low voltage shutdown,
and a glow plug/fuel metering pump cabling fault shutdown.

The heater is supplied with 2 mounting plate and has to be installed with the exhaust,
fuel and combustion air manifold pointing vertically downward. The heater body should
not be fitted more than 2m from the exhaust hull skin fitting, nor within the cabins.

The heating air intake can be either re-circulated air from the cabin, or fresh air. The
fresh air intake must be sited so as to prevent the entry of water or sea spray.

The hot air outlet ducting, 75mm rounded section, should be as straight as possible, to
avoid crushing the duct, or areas where damage could occur. Outlets should preferably
be low down or close to cabin floors.

The exhaust hull skin fitting should be mounted in a dry area with the flexible exhaust
ducting connected so as to form a swan neck close to the skin fitting. The exhaust needs
to be placed where the exhaust fumes cannot reach cabins or the heater fresh air intake.
It must not be connected to any other engine exhaust system.

The combustion air intake must be sited to avoid water or spray intake and not be more
than 2m long.

The fuel and electrical systems come complete with all necessary connections and
fittings. The fuel system lines are flexible, the only requirement being that the fuel
metering pump is fitted at an angle of 15° to the vertical, with a maximum of 2m
between pump and fuel tank, and 6m between pump and heater. The electrical system
comes as a cable loom with one-way connectors for the equipment.

The introduction of the Eberspicher Installation and Operating Instructions for a
D3L‘C’Compact boat heating kit states the following:

11



1.6

1.6.1

The D3L*C’ Compact is designed for boats requiring heating within the range of 3.2
to 3.5kW. The instructions must be read carefully, prior to installation and followed
exactly. Any deviations or proposed changes must be approved by one of the dealers
listed under the service maintenance section.

Messrs Krueger is listed as an approved main dealer under the London and South
section.

The installation manual produced by Eberspicher, and used by Krueger, has an
illustration where the heater air intake is facing just forward of the transom. The
installation notes in this manual relating to the air intake, include the following:

When using air from outside, care must be taken to ensure that no water may enter the
heater. Siting of the fixed air intake should be carried out particularly in cockpit areas
with due regard to protecting against an ingress of water at sea or during cockpit
cleaning operations.

Although it is understood that the owner expressed a preference on the siting of the
warm air outlets, the siting of the heater, exhaust outlet, and air inlet, would be left to the
discretion of the installer. In this installation, the exhaust was sited forward of the
starboard engine room air intakes, while the air intake was sited in the cockpit at the
lower level, starboard side, about 1m from the transom gate.

EBERSPACHER SERVICE ENGINEER’S REPORT

After the incident, a manufacturer’s service engineer visited Chapter Two and carried
out a full inspection of the installation. He reported the following:

Heater mounted on support bracket in engine room on starboard side.

Fuel for heater taken from own separate diesel fuel tank.

Cold air for heating by the Eberspdcher D3LC Compact heater is supplied

through a louvre intake/rotary type.

The position of the intake being located on the starboard side uprise panel

approximately 150mm above floor level (to centre line of louvre)

3. There are three hot air outlets installed;
a. In the helm
b. In the saloon
C. In the bedroom

6. The heater is controlled by a mini seven day timer and mini modulator. The
mini timer display is faulty and requires replacing.

7. The insulating boots on the two fuel metering pump electrical terminals are not
in place (although fitted on two wires). Rectified at time of inspection.

8. The fuel system is of plastic material for sea going operation and not Inland
Waterways.

9. Heater combustion air pipe has been extended with APK duct to terminate by
the engine room air intake vent.

10. The heater exhaust skin fitting is installed forward of the air intake vents for the

engine roont.

b

RS
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1.6.2

1.7

1.7.1

11 The transom lower section of door (see through plastic) has a gap between it
and the deck floor of approximately 20mm.

All the above comments confirmed that correct practice had been followed in these
areas.

The customer commented that when the incident occurred the rear awning was in place
and the transom door closed. He has since purchased a CO meter after the incident and
using this without the engines in operation, no CQO reading was recorded in the saloon
area. Upon starting the engines (with the starboard engine having difficulty to start and
upon so producing excessive smoke and a petroleum smell in the boat) a reading of
999ppm (parts per million). Following an engine warm up period, this reading
decreased to 210ppp.

With the heater in operation, any CO fumes entering the saloon area would be dispersed
throughout the boat via the air intake — hot air outlet ducting.

With the boat on the move and a following wind, exhaust gas ingress into the boat (with
the awning in place) would be increased considerably.

Although a second Fairline Targa 28 nearby was examined, the siting of the heater, its
outlets and exhaust skin fitting were positioned differently (probably a factory
installation at build). It was not possible to determine the air inlet position on this boat
and therefore could not be used as a guide.

RECOMMENDATIONS

Due to the incident and upon the boat engines being tested and if necessary rectified (on
CO exhaust output) it would be advisable to relocate the heater air inlet. Further
discussions with the installer (Krueger) and the customer to take place on this issue.

Faulty timer to be replaced.

MAIB VISIT TO BOAT

The boat was inspected in July 2000 while alongside at Medway Bridge Marina, and the
incident was discussed with the owner, Mr David Tanti. The boat was starboard side
alongside with the full canvas hood in place. Since the incident, both main engines have
been overhauled, choke mechanisms repaired and engines re-tuned (24 January 2000).
A CO meter, bought to check out the boat after the incident, is now a permanent feature
in the galley area.

Following a general discussion and survey of the general features of the boat, a
commercially available CO meter bought by Mr Tanti after the incident, was placed on
the rear section of the cockpit deck between the boat heater intake and the transom door.
This meter shows a CO reading with an alarm sounding if the gas level is maintained
over a fixed time period. The ranges shown on the instrument were:

13



1.7.2

1.7.3

1.7.4

1.8

1.8.1

45ppm - 60 minutes
150ppm - 10 to 30 minutes
350ppm - 6 minutes

The main engines were then started, and the CO readings noted. These showed a
reading in the order of 30 - 40ppm after about 4 - 5 minutes of operation when the
engines were in idling mode. At the time, the boat was stationary alongside, with the
wind on the starboard bow, no heater working, and the canvas hood fully closed.

The main engines were then shut down and, after a few minutes to allow any residual
CO to disperse, the cabin heater was started. This heating system was run for a few
minutes with the CO meter placed in the same position as before, ie close to the air
intake. The boat remained stationary alongside under the same conditions as the canvas
hood being fully closed up. No reading was obtained during this short test.

Following this demonstration, the owner confirmed that on 31 December 1999, due to
the cold weather, he had started downriver with the canvas hood fully closed and the
heater on. Prior to this he thought that the rear part of the canvas hood was probably
open to allow boarding, and manoeuvring the boat to and off the fuel jetty.

He also stated that before reaching a decision as to what they should do following the
illness of the people, three possible courses of action were discussed:

1. to anchor and wait for help to reach them,
2. to try and find a berth near their current position, or
3. to return to the marina.

Despite some reservations from some of the passengers about continuing to use the main
engines (some thought the gas was coming from them), he decided that the best option
was to return to the marina with the emergency services waiting for them on arrival.

Subsequent to the MAIB visit, Fairline Boats plc, the builders of the boat, were asked to
comment on where the heater air intake would normally be fitted when Eberspacher
heaters were installed during building. They stated that when the air heater system is
installed during boat construction, the air intake is fitted under the back seat in the
forward cockpit position ie under the helmsman’s seat on the starboard side.

This position is remote from the rear part of the cockpit, is at a higher level, faces
forward, and is about 3.5m from the transom.

The existing intake is also on the starboard side, but is fitted in the lower, rear part of the
cockpit, faces into the deck area, and is about 1m from the transom gate.

EXHAUST GAS SOURCES
Two differing types of liquid fuel are used on this boat: petrol and diesel oil. The
products of combustion, whether they are exhausted from a compression ignition engine

or a fan assisted bumer, will include a percentage of carbon monoxide. The main
difference however, is that exhaust emissions from a petrol-based combustion process

14



1.8.2

will contain a much greater percentage of carbon monoxide than those from a diesel-
based combustion process. Toxicity tests cammied out by the manufacturers show that the
percentage of carbon monoxide present in diesel exhaust is less than 0.1% by volume.

With the passengers confirmed as suffering from carbon monoxide poisoning, the
position of the exhausts, and the amount of OO being generated by the respective
sources, needed to be established.

The main engine petrol exhaust emissions are combined with the engine cooling water
outlet and are discharged underwater at the stern, the gases coming to the surface at, or
close to, the stem depending on the forward speed of the boat. The diesel oil burner
exhaust from the cabin heater discharges on the starboard side of the vessel just forward
of the engine compartment air intake (Figure 8).

Both these exhaust emissions contain CO although the diesel exhaust would not provide
a sufficient volume of gas to create a poisonous atmosphere within the confines of the
boat. The main engines however, generate by far the greatest amount of carbon
monoxide gas due to the fact that:

a, They are petrol driven; and
b. Their higher fuel consumption results in a greater volume of gas.

Given the very simple tests applied while alongside at Medway Bridge Marina, there is
no doubt that the source of the CO gas found in the boat interior was from the main
engine exhaust emissions.

Figure 8

Diesel oil burner exhaust from cabin heater, forward of engine compartment air intake

L5




SECTION 2 - ANALYSIS

2.1

211

2.2

221

SITING OF HEATER AIR INTAKE

Messrs Krueger Ltd, a local firm who are agents for Eberspiicher, fitted the heater and
associated equipment, and have considerable experience of such installations.

After being instructed by the owner to install a heating system, the air intake was sited in
the lower part of the cockpit and within reasonable distance of the transom gate. It is
understood that the installer chose this position, as it was not advisable to fit the air
intake in the usual position under the helmsman’s seat. This was because the owner,
very reasonably, had requested a hot air outlet at his feet. It is important that hot air is
not re-circulated through the heater otherwise overheating can occur.

The decision to install the air intake in the lower area of the cockpit close to the transom
gate was unusual as this area gives direct access to the bathing platform and sun deck,
and is therefore likely to be washed down during cockpit cleaning operations. To avoid
this potential problem, a swan neck was formed in the intake ducting.

It was noted earlier, when the heating system is installed during build, the air intake is
positioned under the helmsman’s seat, well away from the bathing platform, and in an
area unlikely to be washed down. Although the owner wanted an air heating outlet by
his feet, the installer should have been sufficiently experienced to fit the air intake in the
higher level part of the cockpit, as well as satisfying the owner’s request for local
heating.

That this would have been possible is suggested by the examining Eberspicher
engineer’s final comment (see 1.6.2) where he recommends that it would be advisable
to relocate the heater air inlet. Krueger have subsequently suggested that they would
recommend extending the ducting to relocate the air intake into the main saloon via an
acoustic silencer. This modification would be applicable to petrol engined craft, and
would significantly reduce the risk of any engine exhaust gas entering the heating
system.

CONDITION OF MAIN ENGINES AND OTHER EQUIPMENT

The condition of the main engines at the time of the incident is uncertain. What is
known is that when the Eberspiicher engineer visited Chapter Two on 24 January
2000, the starboard main engine choke was giving trouble, with the result that
excessive smoke and petroleum fumes were present around the stern of the boat
during the first few minutes of operation. This subsequently reduced in intensity once
the engines had warmed up with the CO reading decreasing from 999 to 210 ppm.

As stated earlier, the main engines were serviced following the incident in December.
When the engines were started during the MAIB visit in July 2000, no smoke or
petroleum fumes were evident during the start-up period or subsequently during a
short test run.

16



2.2.2 The heating system had not been touched since the incident and had only been run on

23

231

232

233

a very few occasions. The comments of the service engineer remain valid, with all the
suggested modifications and replacements still outstanding. The exhaust from the
heating boiler is not considered as being the source of the CO fumes.

OPERATIONAL CONSIDERATIONS

One of the main points that became apparent during the various static test runs was
that CO fumes found their way into the lower cockpit. The earlier test run, when the
starboard main engine was badly tuned, produced the highest results. Even after both
engines had been serviced and tuned, CO readings could still be recorded in the lower
cockpit area.

When making way, the airflow round the sides of the boat will create a pressure
reduction at the transom, the extent of which depends on the speed of the boat.
Although an increase in speed should theoretically increase the pressure differential, it
will also have an effect on where the centre of the low pressure lies in relation to the
transom. At low speeds, up to about 10 knots, the low-pressure centre is likely to be
at, or close to, the transom, whereas at higher speeds it will be further aft.

Exhaust fumes from the main engines are discharged under water at the stern, and it is
the CO component of these fumes which has caused the problem on this boat. When
these gases break the surface, they are attracted into the low-pressure area before
dispersing. It is during this period that the gases enter the lower level of the cockpit
via the small gap between the bottom of the transom gate and the cockpit deck. At
higher speeds, it is probable that the increased air movement aft disperses the gas and
prevents it entering the caockpit.

In the normal course of events, seepage of CO gas on to the lower cockpit deck would
not, and does not, cause a problem. Running the main engines for an extended period
while the vessel is stationary is unlikely to happen. Even with the canopy fully
erected and the aft cover secured in place, gases seeping in at deck level would remain
in the lower cockpit area. As this vessel is one of a series, all with the same basic
design, the seepage of CO must have occurred before without causing a problem.

Although a change in the aerodynamic design features of the hull form may well
eradicate the problem by moving or reducing the low-pressure effect at the stern, such
measures would be prohibitively expensive and ignore the basic problem: the position
of the air intake to the cabin heater.

The presence of an air intake connected to an electrically-driven induction impeller
close to deck level in the lower cockpit inevitably changes the situation. With exhaust
gas entering the lower cockpit, fumes would be drawn in by the induction fan, heated,
and circulated throughout the boat.

If, however, the air intake had been positioned in the higher cockpit area, similar to
those installed during the boat-building period, no problem would have been
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experienced. It is possible, although unlikely, that exhaust gas fumes would have built
up in the iower area to such an extent that they would have spilled over into the upper
part of the cockpit, even with the hood in place.

Motoring of the vessel with the cockpit canvas hood fitted in place would affect air
circulation as well as reducing the number of air changes taking place within that
space. Nonetheless, the hood is designed to be used in place as is evident from the
see-through panels inserted to give an all round view. Operating the boat in this
condition was, however, a contributory factor in the incident.

Undoubtedly the poorly tuned starboard main engine was another contributory factor
in the subsequent series of events. The main cause of the carbon monoxide reaching
the cabins/saloon was, however, the positioning of the cabin heater air intake in the
lower cockpit area.
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SECTION 3 - CONCLUSIONS

31

3.1.1

3.1.2

3.13

3.14

3.1.5

3.16

3.2

321

322

FINDINGS

Chapter Two is a standard Targa 28 boat, originally built without a cabin heater, and
fitted with two Volvo 4.3 GS/DP petrol engines.
(Ref: 1.4.1 &1.4.3)

On purchase, the new owner arranged for a cabin heater system to be fitted before the
boat was delivered to Medway Bridge Marina, The cabin heater system recommended
was a diesel oil burner type, manufactured by Eberspicher and installed by Messrs
Krueger Ltd.

(Ref: 2.1.1)

The owner had indicated his preferences for the heater outlets, but the positioning of the
air intake for the heating system was left to the installer, Messrs Krueger Ltd.

(Ref: 2.1)

Main engine exhaust fumes, on reaching the surface, seep into the lower cockpit area
under the transom gate when the boat is stationary and at speeds up to about 10 knots,
due to the development of a low air pressure centre at, or close to, the stem of the boat.
(Ref: 2.3.1)

With exhaust gas entering the lower cockpit, the fitting of the air intake close to deck
level enabled fumes to be drawn in by the induction fan, heated, and circulated
throughout the boat.

(Ref: 2.3.3)

Operating the boat with the canvas hood fully fitted was a contributory factor in the
incident.

(Ref: 2.3.3)

The poorly tuned starboard main engine was a contributory factor in the volume of

carbon monoxide.
(Ref: 2.3.3)

CAUSES

The cause of the carbon monoxide poisoning was the distribution within the
cabin/saloon of main engine exhaust gas fumes drawn in by the air intake fitted close
to deck level in the lower cockpit area.

Contributory causes of the accident were:

L. Operating the boat with the canvas hood fully fitted

2. The poorly tuned starboard main engine

19



SECTION 4 - RECOMMENDATIONS

Krueger Ltd is recommended to:
1. Reposition the heater air intake to recycle air from the saloon/cabin area.

2. Ensure that all staff fitting heating systems are aware of this incident and the
importance of ensuring the air intakes are fitted in a safe area.

Fairline Boats plc is recommended to:

3. Identify within their sales literature the importance on petrol engined boats of the
position of air intakes in the retro-fitting of air heating systems.

4. Consider and take into account the dangers of exhaust gas flow when developing new
hull forms and boat designs.

Eberspiacher (UK) Ltd is recommended to:

5. Identify in its installation instructions the possible dangers of siting air intakes in areas
where air turbulence can cause a build-up of exhaust fumes.

Marine Accident Investigation Branch
November 2000
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Outline information of “TARGA 28"

ANNEX 1



w rFu llengm outea :spray de flictios o
Isopohialilic gt  bakdd by isopht hdicc et is-
richt pwdder-bd 3 glagmmeat to preveent ary | sk
of axsnossima g gelan aamnd glassibbre i up
by than,' whihdr firectbalil :and wovern rovig 15
Trarnsvrrse d  fowgitucdinal  dreangthen g
strimges  throio ut bull m Hulldeds | joint lof fig
and] bod dedspt tiondicolocured hull top bine d.

De Jeck

St Stains s sbbl em headongrm 129 a nchorm
2020 fams cham Bow tkerm Andis ed alloy
fai aile; and bw, sprig and sten ¢leals m
St tains sittee ppuipit 7l ppushgt w1 White
an wnod alllioy ibbbing sdke wih lastiic insert
u 1 Fuet of ICCO navyigiom lighs m 1Riding
lig ight =lecttiricinnchor wrgh s Wee *ramd fuel
filk ilersvouitidenaon-slipdeck ssurfae m imtegral
te leakid, tecnnded takingg pltformn with
coconced tlise m bathing laedders tamage m
Hcdot ¢ cobidal nsom shower m 4 fedders m
Tr franetwyede cover.

Herlelm biti on

GFARP. 4 b urrelm venee 1st rumnt  apel
Siryingle Imim st toy starborrd m Lisapec d tripibie
hel eim s toportcm White acdse d avy 1 frammed
wir findsen withilairved, toggin edylass s m rFul
en; nginestritriem ation incldig:  tabome ster ( (),
oil il prese raae((s), tempature gage (s} aand
bal atteryndriaitiénidicator(g » Povweste eringoum
He lelmssisition fiicator mainingt leve throblee
ani rgeaecorontnl(sm Outdred frir co 161 ($) aadd
po: dionorditcicabr( m Trim :ab con tro lsm Anchhor
wir ih- cocontros  High speer cowp iass;
Ec ‘oseunander ergjpeedometer/ds tane ! og wwith
se: eweter 2r temperure read-out1 Chrt tablde m
Ch it stolowacem Fuel cont tsgatuge: m
Do hestic ¢ wateon tents gauge 1 1 Bgin e haour
me wr(s) 1 m Wrprcoof switchesfo mav /igatition
anv rridng ig shihwincdscreen wipr s, iy 3@ ump
an remindnedyaxtraictor fanm Tin i hdseeen
wip irs s 1 Fssssjer grabralm it mks thobrrm
St ing wor tocafoorn.

Mapie.

Electriai 1Srstens

Al 12 cirircuts pot tecteed ¥ ccirei ' (eakers on
mainslecctical lac d ceontr fpaml in saoon m
Isolatg « swiche to al atttes m 80 amp
circuitiregaker fo a1 nbhior vic h.

SINGE | ENGINIE BOATS:

1 x 65 ah. deep cyo batte s upilying
domefic sevicces m 1: 135 .h. Imttery
(or ase @nmesnded bypmignemanu factu rer)
excluse lyfa emngine sk g.

TWINENGGINIE BAATS: :

1 x 16 ah. ewep ycle Ibattey suppmg
domest s senes 3 ancport 1engie  starlit m
1 x 13aah.atteriery ofors recon  iemsleby
engine maru:turevrer) xexishively o r starard
engine startha Dolometistiatttery ¢ twin gine
boats accep chchargjefroom b th  gines
» Em rgencyiatiertery oeplimg sy tem 1 peits
starboc rd enge babatteyry sstart port 1 engd if
domeic ic bate geaccidatnty cdischarg & d.

240 v sydei fitifitled) omprises 14 efre
shoreke and iinleociockket, 40v cont rol | par in
saloori th earth kakagéprostection an d poity
cheickaa utormaticidcidgechaangeover, 12 .np
requiad charger dodomstice battery,  imers ion
heater f or calorir r a2 x 240l rekeels
over gilley

Engins

GRIP m gire ages s maatch with gainles: sty
preumt fic sugpt strutsm Enne tbay ournd-
proofiy m Eleclti  enggine baextraactorfan m
Automt ic engm bay firre xtingjuisters =
Electri  bibe pumopm Heginmamufacure r's
hamdbo k.

Fuef §steem

92 \gabn rmain g rad e aloy fuel tantk m Onoff
confro acccessite in cocky pim Tamk access
throug hatdchincocckpiit foorr mFuel tank isolat-
ed betieenn ful keiglht bulthe ads g Fuex!filler and
venit oi sidde 1ek m Aircraft grase fuell filler and
vent pes . mHgh capiadty water sejparator(s)
and fifed fittders) on cdiesielins tallations.

Automat 1p &sunsed suppiy.

Gas

All gas buners fitted with flame  ailure 3 profction
devices m Gas botfle stowage in seVwnting
locker m Copper, polythene-sheathed su igly pipe
u Single tail feed with requlator and gas low
systrm test meter.

Sh ower and Toet) )mpatment
Shower with ah  d coliw ater

= Showercini  m Aubm iatic
shower tra pum; pout ysi tem

wm Chemical Wt or seza tobt \ with
seaacocks to outleand irinlet 1 H: and
basin with bt and ¢ olskw: ater

14 Opening potmle wih 1fgcrreen
 Helalogen ceifingight m Tewel | and
iled p paper holders Tooth ikreh 1 and
glassss holder m Mror |0 ohoaards.

AfftCa

6'2e:adiom in dressising a

w 66" )" double lbedm Wardie
1 Drigssing table annd mr

dwo sainlesssteel { opag
patole sfitied with flvgscres.

Cocckpitit
Saffichirinng m Trann gate too
i tgraltitiing | pl atf ormU-sthapedd
custonedd r earaiing teo port1,
con  veing 63" : x 4U0"udile swnbed
aCockepit taabsedbed] base
mStowgge locckiersder seats
m Stairiless siez! pusshipit SR arch
with cockpifiights mm Dis heolders
 Moukddi non--slip v swriace
u Cocpit camet me Raispesakers
w Two pat cockpit bh ood statinlesss
stee! frfrms, vith forwwatrdrt off hoodd
oo vertibble ton caanop y.

This specifica tion mae; cnahg O atany tmawith out notice.

Saloon

Headroom 672" m U-shap
converting fo 63" x 510"
berth m Table m Wardrob
m Stowage lockers under
w8 Glass and bottle rack m
forward deck m Halogen «
u Control panel for 12v d
electrical circuits m Staink
opening portholes fitted w
flyscreens.

Galley

Recessed two-bumer gas
with oven and grilim Opt
cupboard/drawer unit in £
=23 cuft. refrigerator wi
changeover when shoreli
connected to 240v supply
steet sink with hot and co
m Ceiling light m Fire exi



TECHNICAL INFORMATION AND EQUIPMENT

(PROVISIONAL)

HULLFORM iND CONRUCTIONON

Desiggned by lernard Csinski andnd the F Fairlines esi,

tearm « Deep V" forwar 20° deadridrise aftft » Fullﬁ nf;!:dl

moulided spry deflects « Isophthithalic g gelcoat®

by isc dohalc resin-+rich pier-beind gd d glass 1l t to

isk of oosmosiAll ge goat satat and gf isfibre
i d wd d woverri - wil

ud up , withh unidi wings
« Trafransse and lonnﬁ‘mldixtrmm erening st ﬁs
througpust lult « Huull/decint b ledted d be .
D EC
S tain s steel nhhead rer o B Blnek  :ker
Anodised d alloy V, ¢ springd steterina  smts 12 tainless
stee tpuly Ipit andshhpit o {nlessdeakte ilrubig 12
stra tewi /ith plasnasert ol setetMN - :Orig igation
ligh g%*nn Riding | ee Watend futliefié o Mou ilded
non slip d deck sicee o Intal badatgipl  vlarm  m with
con & ed trans bbathin; :gel fe  fenders

with trans nsom fer - stowa

HELM POSITIO
Singlaghelnzlm seo’s starboard.-stshaped! triple  ead”
port vrith ca cocktaable e Staiss s steel firamex
windsnreen withcourved, tou; glasss o Full engin
instruwamentatich iduding: taymene(st (s3), oit
pressure re gai(s) (s temperar gege (ze(ss) anc  batly
mator tas) o F ag e Heln
posithsition ndior e Single-levthrare tle zand g«
De i

tde trim 10l@p andpos» n
indicadicator(s) n Tritab conts « h High sypeed
compmpasse Speedoeter anditane log e e .
Echothosouder « Reote contrior achor wor with « o

Chart table and lig « Chart wag e Fuefiuel cite  ents
gaugauge o icater conts gage o Ees Enge| :hour
melmeter o Uit Dbrebrker switcs fonavigaggatioan nd
a

Wip,
engengine baxtractacr fan « Tywinscreens wipe s o
Co-Co-pilot b rail. il.

€O COCKPIT

Sel Self-draina Tra snsom gate

pla platiorm «shio ned rwlﬁm port, comonver! rtin;

toito 6 3" x § @ocuble sunbediohnangs to do enal able

sal saloon tabie bet: used for calmining » Stc Stowa ay

loc locker unéeds e ¢ Stainlessels railsails ¢ ( Gl

arc arch with pik ligghtsts underitks hoiderders o
Moulded stip fidoonr surfacGe:y ribbed d

wal waterprodagf « canrpet « Cpil b with sh sink,

loc kend saspfor opptional ordoreirigeracrator

Tw Iwarpcociaithoodd on stasssteel framame, wit U1

for orwspart doodod convertitcsin canomopy.

INTERI FURISH  INGS
Ch Choice :o-orinmaitini ng carpets, upn
curtain rics Jdiiine ery and woodwo
4> Afrormo. or rown 1 Ash.

ery and
¥ e

SALOO
leddeadro®’ 3he U-s-shaed «inecon cverrarig 63"
5 {5 9% ble barth 1 « Thle (diuntsuablle fon e in
ockockpitWarrobee » Sowiage erste unndeer s iting
Fui Furthwtowale too pot, sttarbd and d fifonrd « .

» hath teo ford dedeckk &Cr  ng

ghtghts a2 reziling | lighs o Compan pel [folz 12 240v
domestlectreal ccirciits.

GALLEY

Two butras : cookeer wiff overr and zil It » Opht al
cugboanwmr unilt in pace onf ovel 223 cuft
refrigeraith1 autoymativ/24/:240v 1an 1geover
Stainless! siink wiith hd cdli coldeateer « CBO p.
board co ssink « Lame wo viworkt e ) Ventilat r ,
Ceiling li Firire exttingur o C us Cupr  rdis. dran 1
and crocstcowages o Gracka ck.

AFT CABI|

6' 3" heads | in drressinarea dlwowo 6’ 8” x g
berthss Wosbe » Largcuph brciod) with shel
Ceilingligid 1 recessedoadit ilg‘h;ht oOph¥ W
hatch o citt « Drressiriabl l3eiterths 5D

can bearrd] as a 6 8’84’ 8 8” double if redu—N

SHOWEID TIONLET CHPARRTMENT " ™
Showe’ wiot : andd cold vter o » Shower curtain
Autormatioweer tiray punout s ggstem e Chemia
WC, ot silet  witth seacks toiabutlet anl inlét
Hand basth | hott and cd watstet « Opesnig
rthceilingg light  Tvel amnid toilet pper
Iders othbbrussh and|ass h kislder « IM-ror,

[CSYSTEMS
All 24) voltd 12 volt ctuits p pre

stedi byrcut
brealers oain electrid loadd ca  rolijpanin
saloo. Isorg switcheto all # bar  riess. 80h.

circu brez for anchicwinch

STANDARD FEATURES

Reversible 1000 watt electric anchor winch «
Integrai bathing platform with transom gate o
Electro-hydraulic trim tabs with cathodic
protection  Echo sounder with audible shallow
water alarm e Stereo radio/cassette player with
saloon and cockpit speakers » Hot and cold
water transom shower o Two-part cockpit hood
on stainless steel frame « 15Ib anchor » 15

PRINCIPAL
LENGTH OVERALL . 3257 98m
LENGTHOFHULL _____ 289" Biem
(bow to aft face of transom} "
BEAM e 3a8m
DRAUGHT (APPROX. WITH e
STERNDRIVES DOWN) _____. ~ ¥27 o4m
HEIGHT ABOVE WATERLINE 89" 26
(including GRP arch)
DRY WEIGHT (APPROX,

4.5 tons 4572 ks

WITH 2 x 500 DP)

fathorr s chain « 4 fenders « Horn » Mooring
warps « Waterproof cockpit carpet.
RECOMMENDED EXTRAS

; g « Regulated charger for
Pattery bank « Radio telephone o Refrigerator for
«oekpi bar complete with 10 amp regulated

A

battery charger.,
. DIMENS ONS
NO OFBERTHS 4
FUEL CAPACYTY 120gals 5451
WATER CAPACITY, IN
CALORIFIER | ,*(_1_ 4lgals  I86L
¥ RECOMMENDATIONS
" 230hp to 550hp

12 Vol

i et

13 a.h.h. battry splyinlying dommestic rvices 1
50 a.h. batattery (¢ uwmmmmnmddedg byigine
manufactuturer) tchiasjvely for enggine sting.

TWIN ENGININEOA TS

2 x 125 a.th. batteriesiredreain parrsi'sipplyin g
domestic services annd poitenginadartinge 1 x 50
ah. batterry (or as recco ldr engine
manufacturer ) exclusiivel for stadard enginne
starting « [wmestic eies of tvv engine bcboats
:ngines.s nergency y battery
coupling sgsitemn permhils itarboanrngine batattery to
:”tnn po:;;Si emgine if donfietic battdes accidenentally

240 Volelt
240v shnrepower supy ply eSocket coutlets . saloon
[ oy Wi it provid |in

GRP engime accessi

engi hatch with pneasatic sup pporrt

;(:yun . Ehgin: bay ssundjproo ﬁnqﬂecmcﬁ‘ engiine
4 an o Amton ire

1 Ehgi

. e
manufactctrer’s hasdhooldk.
{'}JDE. SSYSTEM

gnlhlhn—h{;de 1alloy fuesldar’s wiOn/Off
control s accessie im coctipit « Tiak amu‘:su through
hatchin _cockpit bar e Fiuel tank: olated b betweenful |
height b balkheads Fue! ffiller andl ent on si side dect «
Alrcraft t fuetler aand vent. ppes « CoCopper het
lines ¢ H wateer separor () anand fuel
filter (s) ) naliesel mstallsations.

FRESHWATLTR SYSTEM

35 gallcormeantr tank e Filller and vat bn  side decks 6
Caddoniiionr hot waterr systerm 1kw  240v

shorepower immerson haeater o Atoma  tic. on ped

and filtered chressurised ssupply.

GAS

Alt thurnersfitted vith flame: flure p prottioon
dev?cnéj Tottle sowagge in sf-vent iting ckker «
E.oe%per,, potythene sheathedd suipy pipe e « Sglée tail

regulitor.
PERFORMANCEESTIMA TES
Diesel:
1 x Volvo JAD42DP230 hp  222-26 ots
2 x Volvo /AD3VDP130 hp  284-27 Inots
2 x Volvo /AD4IDP200 hp  35-40 tnots
2 x Volvo /AD42DP230hp: 400 knos plus
Petrol:
1 x Volvo 570/)P 275hp 28 kiots
1 x Volvo 740/)P 330hp 30 krots gus
2 x Volvo 500/DP 210hp 33 kiots pus
2 x Volvo 570/JP 275hp 40 kiots jus

Perforrmaice estimate: areguen 1 goood faith, but are
in no uwayguarantieedfor myparticuidar boat. Dirt on
the botton of the tipat danage to the: propeliers,
enginee turing, extemind waer and air | lemperatures and
the weeighol fuel, weater ard stores caarried can all
adverssely:ffect pexfornarce. For thesse and other
reasomns uz can giwe ro pefomance 1 guaraniees.

This sspedfication maybechanged at any nme without
notice




ANNEX 2

Marine specification for Eberspicher air heating system



A1\

Eberspdcher

MARINE SPECIFICATION FOR
THE INSTALLATION OF

EBERSPACHER AIR HEATING SYSTEMS

IN BOATS

Aug 1995 Issue A

Pt N° 20220




T\

Eberspdcher
INDEX
SECTION NO. PAGE NO.
1. HEATER LOCATION 3
2. DUCTING 3
(A) INTAKE

(B) HOT AIR OUTPUT

3. EXHAUST 5
4. COMBUSTION AIR 6
5. FUEL SYSTEM 6
6. ELECTRICS 7




Heater Location

1.1 The heater can be located in the engine room, sea locker, sail locker or storage void
which offers unrestricted movement in the operation of the vessel. Note - Do not

install the heater in the accommodation area.

1.2 Where the heater is fixed to a wood bulkhead, a stainless mounting plate should be
used to secure the heater in a horizontal position with the exhaust outlet directed

vertically downwards.

1.3 Where it is intended to fix the heater to the glass fibre hull a 20 - 25mm thick ply-
wood plate of suitable dimensions should be glassed to the hull for the purpose of
fixing the heater as detailed in 1.2.

14 The heater should be fixed in a position that allows access for routine maintenance

and removal of the glow plug and printed circuit board.

1.5 The position chosen for locating the heater should be dry and protected against the
ingress of moisture with due regard for other aspects of the installation, i.e. exhaust,

fuel lines, ducting, electrics, etc ..

1.6 When the heater is located in a sail locker, the heater must be protected against the
possibility of the sails, ropes, any item that may be affected by heat coming into

contact with the heater and its exhaust system.

1.7 When the heater is fitted inside an engine room, sail/sea locker or storage void, the
unit must be protected against physical damage. The protection must maintain ease

of access for routine maintenance and fast replacement of parts.

Petrol Engines - Note: Use Only Diesel Fuel Heaters.

1.8 When it is intended to locate the heater in the engine room the heater must be in-
stalled in a steel box, sealed to avoid the ingress of petrol vapour with provision to

duct the combustion air to an external source.

Ducting

Intake

2.1 The internal diameter of the air intake duct must not be below the minimum speci-
fied (see page 4).
-3.



2.2

23

2.4

25

2.6

e

2.8

DI1L'C’ - 60mm Diameter

D3L'C’ - 75mm Diameter

D5L'C’ - 100mm Diameter

D8L'C’ - 100mm Diameter

D12L - 100mm Diameter (if length exceeds 2 mtrs then 125mm ducting must be

used).

If a fresh air system has been adopted, the air must be taken from a position avoiding

water ingress, sea spray, heat influence, exhaust fumes, diesel / engine fumes, etc.

If a re-circulated air system has been adopted, the air must be taken from a clean, dry

area avoiding the direct influence of heat from hot air outlets.

The air intake must be protected by a mesh or louvered grill which provides an ad-

equate amount of free air (see below).

DIL'C’ 36cm2 minimum
D3L'C’ 56cm2 minimum
D5L'C” 100cm?2 minimum
D8L'C’ 100cm?2 minimum
D121 156cm?2 minimum

Note The air intake mesh or grill must be fitted in a position to avoid blockage by

curtains, bed linen and cabin doors, etc.

The ducting must be routed in the least restricted way possible with the minimum

amount of bends and offsets.
The duct must be adequately supported and fixed in position throughout its length.
Note During this section, references are made to fresh and recirculate air systems.

Eberspécher recommend a recirculated air system as it reduces the possibility of

corrosion to electronic components contained within the heater body.

ut

The ducting must be secured (using a Jubilee Clip) to the heater and all duct compo-

nents (i.e. “Y” Branches, outlets, heater, etc).

The ducting must maintain its full internal diameter throughout (not crushed).



29 All ducting should be run in protected areas to avoid crushing or impact damage.

210 Only APK grade ducting or ducting of similar specification should be used for hot air
as it is manufactured to withstand the high temperatures produced by the heater.
Minimum temperature specification 150°C.

211 One hot air outlet must remain permanently open (not manualily closeable) at all
times. i.e. D1L'C’ 60mm outlet, D3L'C’ 75mm outlet, DSL'C’ 100mm outlet, DSL/C’
100mm outlet, D12L 2 x 100mm outlets,

212 Hot air outlets must be positioned to avoid as far as possible, blowing onto the back
of peoples legs or any item that is likely to be damaged by heat.

3. Exhaust

3.1 The exhaust length should not exceed the maximum length detailed below unless
authorized by Eberspécher (UK) Limited.

/D LENGTH
D¢’ 24mm 2 Metres
D3LC” 24mm 2 Metres
D5LC’ 24mm 2 Metres
D8L'C’ 40mm 3 Metres
D121 40mm 3 Metres

3.2 The exhaust must be adequately insulated throughout its length. Note: The minimum
insulation would be sleeved within a G.R.P woven sock and sleeved overall with APK
ducting.

3.3 The exhaust must be securely clamped at both heater and hull fitting using the correct
Eberspécher exhaust clamp (not Jubilee Clip).

3.4 The exhaust should be adequately supported throughout its length. By stand off
support clips. Note minimum stand off 25mm.

3.5  The exhaust must be routed away from any components likely to be damaged by
heat.

3.6 An adequate swan neck must be formed in the exhaust pipe prior to it exhausting to

atmosphere at the hull fitting. Note: This is to prevent water ingress.




3.7

3.8

3.9

An exhaust elbow with pig tail drain should be fitted to the heater exhaust stub

allowing any water that may have entered the exhaust pipe, to drain away.

The exhaust hull fitting should be positioned at a minimum height of 300mm above

the waterline.

The exhaust hull fitting should be mounted vertically so as to ensure any water that

may enter the exhaust can be drawn away.

Combustion Air

4.1

4.3

The combustion air must be taken from a clean dry arza not from the accommodation

or a sealed void.

The combustion air must be taken from an area that is well ventilated and not con-

taminated by engine heat or exhaust fumes.

Note The combustion air must never be taken from the same area as the air for heat-

ing.

If the combustion air tube requires to be increased in length from standard to comply

with 4.1 and 4.2 approval must be obtained from Eberspacher (UK) Limited.

Fuel System

5.1

52

53

5.4

5.5

The fuel metering pump should be mounted in an inclined position (between 15 and

vertical) with the delivery side uppermost.
The fuel lines supplied in the installation assembly are designed to give optimum
heater performance. The fuel lines must not be increased in length without first

consulting Eberspacher (UK) Limited for approval.

Note If the fuel lines require shortening, they should be cut with a sharp blade or the

correct fuel line cutters (not side cutters).

The fuel lines must be adequately supported throughout their length.

All fuel lines must be butted together at all joints to prevent air locks and incorrect

fuel delivery.

The fuel line must be routed clear of the exhaust or any hot components.



5.6

5.7

5.8
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Where fuel lines come in to contact with uneven surfaces, sharp corners or pass

through bulkheads, they must be protected against abrasion.

When installing the fuel standpipe care must be taken to ensure that no steel, fibre-

glass or debris particles enters the fuel tank.

Note: Any debris drawn into the system could cause fuel blockage.

When the standpipe requires shortening it should be terminated 25mm minimum

from the bottom of the fuel tank, cut at a 45° angle and de-burred.

With the fuel pump correctly installed as per 5.1, the electrical connections should
terminate above the fuel line, protected with grease and the rubber boots fitted to

avoid moisture being trapped.

Electric’s

6.1

6.2

6.3

6.4

6.5

The power cables if not supplied by Eberspicher (UK} Limited should be calculated
to ensure that a maximum volts drop of 1 volt (24v) and 0.5 volts (12v) is not exceeded

with a component load of 22 amps.

Note; It is the boatbuilders responsibility to ensure that the interconnecting cables
between the batteries and the distribution point (fuse box) are of sufficient cross-
sectional area to carry the total electrical load of all components fitted to the finished

vessel.

The power loom must be fused at its source using one of the following in the positive
line:

16A - Ceramic Fuse

25A - Blade Fuse

25A - Miniature Circuit Breaker

All heater looms (power, pump and switch} must be adequately supported through-

out their length and secured in position.

Where the cables pass through bulkheads, they must be protected against abrasion

with a grommet or by further oversleeving,.

All male and female terminal housings must be securely connected to ensure good

electrical continuity.



6.6

6.7

6.8

The switched modulator should be mounted in a position to avoid direct sunlight or
components radiating heat. There should also be sufficient air movement around the

switched modulator.

The switched modulator should be wired as follows:

Terminal 1 - Brown / White
Terminal 2 - Grey / Red
Terminal 3 - Blue / White
Terminal 4 - Black / White
Terminal 5 - Red

Terminal 6 - Yellow
Terminal T - Grey

When fitting a switched modulator, the internal sensor of the heater must be discon-
nected (small miniature housing) at the heater end, and substituted by the remote

sensor (small miniture housing) of the switched modulator wiring loom.

Note: The miniature housings that should be connected together are normally identi-

fied by a red spot on each.

Note: Should the vessel be used on the National Rivers Authorities / inland water-

ways. The heating system must be installed in conjunction with the NRA /inland

waterways specification Part N° 20221.
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Eberspicher installation and operating instructions
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Introduction

The D3L'C’ Compact is designed for boats requiring heating within the range of 3.2 to 3.5kW. The instructions
must be read carefully, prior to installation and followed exactly. Any deviations or proposed changes must be
approved by one of the dealers listed under the service maintenance section.

Technical Description

The boat heater kit is based on the Eberspécher D3L'C’ diesel fired air heater.

The unit burns diesel in a sealed combustion chamber and heat exchanger over which ambient air is passed to
collect the heat from the walls of the heat exchanger for distribution through ducting to the cabins. Combustion
air, drawn from the outside, is mixed with the diesel fuel supplied by the fuel metering pump and ignited by an
integral glow plug in the unit. The products of combustion pass through a flexible stainless steel exhaust tube to
the hull fitting for escape to atmosphere. The system is an indirect burner unit for delivering warm air to the
various areas of the boat requiring heat.

Operation

The heater is started by pressing the control switch on the rheostat The integral operational lights (Red and
Green) will illuminate.

Switch-on

The green & red operational lights come on when the heater is switched on. The glow plug is switched
automatically on and the blower starts up at a low speed.

Note: If the heat exchanger still contains residual heat, only the blower runs (cold-blowing phase). The start-
up procedure commences after residual heat has dissipated.

Start-up procedure

Fuel feed starts after approx. 30 seconds. The fuel/air mixture ignites. Blower speed and fuel delivery is
increased continuously. Once a flame has been detected and the combustion process has stabilised, the glow
plug is switched off. The heater is heated up rapidly in the >BOOST< setting until the heat exchanger reaches its
operating temperature.

Note: The duration of maximum heat flow is dependent upon ambient temperature .

Control during heating

During heating, the cabin temperature or the intake heating air temperature is measured constantly and
compared with the temperature set at the operating unit. If the measured temperature exceeds the desired cabin
temperature, the heater switches to the >LOW< setting and continues to run at low blower motor speed. If the
heating capacity in the >LOW< setting is insufficient, the heater switches to the >SMEDIUM< setting. The blower
continues to run at low speed. In most cases, the LOW-MEDIUM-LOW control sequence at low blower speed
will supply the required heat. If the >MEDIUMc< setting is not sufficient, the heater switches back to>HIGH<
This again entails full blower speed. If, in special cases, an even lower heating capacity is required than the
heater delivers in the >LOW< setting, the heater switches to the >OFF< setting. Restart is generally in the
>MEDIUMC setting at low blower motor speed.

Switch -off

When the heater is switched off, the green & red pilot lights go out and the fuel feed is shut off.

The glow plug is automatically switched on for another 15 seconds to clear the heater of combustion residues.
The blower continues to run to cool down the heater.

Note: If no fuel is delivered during the start-up procedure or if the heater is in the >OFF< setting, the heater
is switched off immediately without afterrun.

Once the normal afterrun period has elapsed, the heater is constantly after-ventilated at minimum blower speed
(in recirculated-air operation only) until the heater is restarted.



Timer Modulator Operating
Instructions

For Part N°S
401 00 190 (24v), 401 00 191 (12v)

Temperature
Ramp

Key Pads

Green Light

Symbols

To set clock time

Press @) key then, while @ symbol is flashing:

a) Press[_] once for each day to set presentday.

b) Press[_] or[] to set exact time.

Note: If no adjustmentis made for 5 seconds, then the &)
symbol will stop flashing & the present day or time
will be set.

To switch heater on (continuous running)
Press jiij.Heater will start. Display will show 00:00. If no

adjustmentis made within 5 seconds, the {}} symbol will

stop flashing. Heater is now set for continuous running.
Display will revert to show present time. }ji symbol will stay

on.
To switch heater on (timed duration operation)

Press iJ. Heaterwill start. §ji symbolflashes and display
shows 00.00. Press[_] to set requiredtime from 8 hours
(max) to 30 mins. (Min). Adjust time using [ or IN. Five
seconds after last adjustment, the ]}] symbol stops flashing
and stays on. The display shows the durationtime and
counts down to zero, when the heater automatically switch-
es off.

During count down, it is possible to view real time by press-
ing @). Realtime is displayedfor 5 seconds then display
reverts to count down.

To switch heater off (timed and continuous running
modes)

Press §f] once. }}} symbol will switch off. The heater will
continue to run for 2 minutes, then automatically shut down.

To pre—programtimer

Press [@], then while @ symbol is flashing:

a) Set “Required switch on time™ by pressing | or O keys
to adjust time.

b) Set requiredswitch-on day by pressing |Y. Note.press
once to advance O symbol around required day

Note: If no adjustment is made for 5 seconds @ will stop

flashing. Preset time and day are now stored.

@ will remain on to indicatetimer is now set. Display
revertsto presenttime and day.

When the heater switches on in the pre-programmed mode,
the pre-settime is copied over to the next day and may be
pre-selectedif required.

To review switch on time and day
Press[_] key once. Display will show set time & day for 5
seconds then revert to presenttime & day.

To cancel advanced switch on time
Press @) key twice. @ symbol will switch off.

To set heater—-on duration time (when used in
pre—programmed mode)

Note: /Zf Zg lj'srgsljustment is made timer automatically sets for

Press B} key once, then while @) is flashing, adjust
required "heater-onduration time" (from 30 minto 8 hours
duration) by pressing[_] or . If no adjustmentis made for
5 seconds, the @ symbol will stop flashing and duration
time is now stored. The display revertsback to presenttime.

To set Alarm
Press[] and while Q symbol is flashing set alarm ‘on’ time
by pressing[_] or IN.

Five seconds after last adjustment, a symbol stops flash-
ing and stays on. The display reverts back to time. To
review alarm set time, press L1 key once.

To cancel alarm set time, pressD twice.
Temperature Display

T

This timer incorporates a temperature ramp display.

Press [ or [ to set the required temperature (approxi-
mate) between 5°C and 25°C in 1°C increments.

Ventilation (blower only) to activate press[_] key until no
segments are shown on display. (D5LC / D8LC only)

To stop ventilation (blower only) press B key until seg-
ments returnto display. (D5LC / D8LC only)

Always switch off the heater when filling the fuel tank.

3a




Controls and Safety Equipment

The flame is monitored by the flame sensor, and the maximum permissible temperature by the safety thermal
cutout switch.
Both affect the control unit, which shuts down the heater in the event of faults.

1.

[f the heater fails to ignite within 90 seconds of fuel delivery, starting is repeated as described.lf the heater
still fails to ignite after 90 seconds of fuel delivery, fault shutdown takes place.

If the flame goes out spontaneously during operation, a restart is first attempted. If the heater fails to ignite
within 90 seconds of fuel pumping, or if it does ignite but goes out again within 10 minutes, fault
shutdown takes place. The heater can be reset by switching it off and then back on again.

In the event of overheating the safety thermal cutout switch is operated, the fuel supply is interrupted, and
fault shutdown takes place. Once the cause of the overheat has been removed, the unit can be restarted by
switching it off and then back on again.

If the voltage drops below 10.5 or 21 V or rises above 14 or 28V as the case may be, fault shutdown takes
place.

If the glow plug is defective and the electric cable to the metering pump is interrupted, the heater will not
start.

When the heater starts the operation of the blower motor is checked once. If it does not start, the heater
reacts as for fault. During operation, the blower motor is monitored continuously. If the motor speed is
below the allowed limit, fault shutdown follows.

When the heater is switched off the glow plug is switched on during the delayed shutdown for about
15 seconds after-glow) to clear the heater of combustion residues.

Please note:

When carrying out electric welding work on the boat disconnect the positive terminal from the battery and
earth it in order to protect the control unit.

The heater must always be switched off when the fuel tank is being filled.

The heater must not be operated in a storage shed.



D3L‘C’ Compact Technical Specification

Specifications

Heating medium Air Electric
Power consumption") at start
Heating capacity") Boost/ High/ Medium/ Low for approx. 45 seconds
W + 10% 3500 / 3200 / 1500/ 1000 12V = 270 W £ 10%
24V = 240 W + 10%
Hot air throughput In operation Boost/High/Medium/Low
without counter- Boost/High/Medium/Low 36/36/15/ 10 W +10%
pressure?) 155/ 155/ 85/ 65
kg/h + 10% Radio interference R.S.I additional
suppression suppression measures
Heating capacity Boost - High - Medium - level 3 possible
control Low - Off
Weight approx. 6kg
Ventilation Not Available
D at rated voltage
Fuel Diesel fuel
(commercially available) 2an undervoltage safety devicebuilt into the control
. unit switches off the heater at around 10.5V or 21V
Fuel consumption’) Boost/High/Medium/Low  respectively.
I/h £ 10% 042 /037 /018 /012

3 an overvoltage safety device built into the control unit
Rated voltage 12V or 24V respectively switches off the heater at around 15V or 30V
respectively.
Operating range

Minimum voltage?) 10.5V or 21V respectively ~ * without backpressure.
Maximum voltage?®) 14V or 28V respectively

Ambient temperature

In operation -40to +70°C

Not in operation -40to +85°C




Siting the Heater

Fig N°.1

Heater in vented locker

Cabin rheostat control

Fuel pump

Combustion air pipe

Exhaust outlet

Heating air intake

Hot air duct

Boat batteries

Alternative installation position

00NN A R WN

Fig. N°. 1shows the general position of the heater and associated components. The heater unit is mounted on
the stainless steel mounting plate supplied in the kit and in such a way that the heater manifold is downward.
See Fig. N°. 2

The mounting plate is pre-drilled to accept the heater manifold and has provisions for self tapping to
bulkheads. A suitable and strong enough bulkhead will need to be provided particularly in the GRP boat where
thin GRP coaming or panels will need suitable plywood support to give the heater a f@mmounting. Care
should be taken to avoid mounting on cabin bulkheads where vibration could be amplified through the acoustic
effects of large bulkhead panels.

Mount the heater in a dry protected position but with due regard to the other aspects of the installation,i.e.
exhaust, fuel line, ducting, electric's etc. For instance, the exhaust length supplied is 2 meters so the heater body
must not be more thenthis length away from the exhaust skin fitting.

A cockpit locker is normally an ideal site. The heater should not be mounted inside the cabins. Access should be
considered for servicing, particularly removal of the glow plug. See Fig. N°. 3 for dimensions.

The heater is bolted to the mounting plate by four M6 nuts and spring washers. Four self tap screws securesthe
mounting plate to the bulkhead.

It is important to ensure that the heater is installed with the exhaust, fuel and combustion air manifold pointing
vertically downward. Failure to achieve this will affect the optimum running of the heater particularly when
sailing at an angle of heel. The heater will operate in conditions of permanent 15"heel and after starting to a
maximum heel of up to 30° . Deviations exceeding 30" may cause the heater to lock out under safety control but
no damage of the unit can occur. See Fig. N°.3



Permissible Installation Positions

Fig N°. 2.
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Ducting ~— (A) Air Intake

Air for heating is drawn into the heater at the intake. Re-circulated air from the cabin is introduced to the
heater with ducting connected to the intake of the heater. Engine room air or air likely to be contaminated must
not be used.

When using fresh air from outside care must be taken to ensure that no water may enter the heater. Siting of the
fixed air intake should be carried out particularly in cockpit areas with due regard to protecting against an
ingress of water at sea or during any cockpit cleaning operations.

To ensure sufficient free air reaches the heater and to avoid overheating through air starvation, the grille
supplied should be used to cover a minimum 75mm diameter hole. Any existing grille in the cockpit walls etc.,
can be used providing the air stream to the heater is unrestricted (56.25 sq. cm.) minimum.

What ever method is chosen a sufficient supply of free, clean air must be allowed to reach the heater at all times
(56.25 5q. cm.) minimum.



(B) Hot Air Outlet

When fitting the ducting, plan for "runs’ or "'routes’'to be as straight as possible, and avoiding areas where
ducting could be crushed or damaged.

Attempt to locate the heater outlets in a position low down and close to the cabin floor. Ideally this should be in
such a position that the air will move unobstructed along the cabin floor towards the forward end of the boat. In
this way the maximum heating effect is achieved with minimal loss through hatchways. See Fig. N°. 4 and 5.

Fig N°. 4
D3L‘C’ Compact Duct Schematic Marine 2 Outlet

75mm Duct
(2mts max)

Branch Fitting
75)(75751““‘ 75tm Duct
E: =) =3

T A Z

Rotary Outlet Rotary Outlet
Open Closeable Open

Note: Open & closeable rotary outlets can
be interchanged on hot air outlets only

Fig N°.5

D3L’C’ Compact Duct Schematic Marine 3 Outlet

75mm Duct Branch Fitting Branch Fitting g;’tar}’bcl)mlet
(2 mts max) 75x75x75mm 75x75x50mm oseable

75mm Duct / 75mm Duct /
f%ﬁ o g

75mm Duct
Air Intake Open Rotary Outlet Rotary Outlet
Closeable
Open



Exhaust
The exhaust passes through the centre spigot of the skin fitting. See Fig. N°. 7.

Mount the skin fitting in as dry an area as possible since the heater exhaust is a totally dry exhaust. The
maximum length of exhaust allowed is 2 metre. The skin fitting must be in an outside surface such as transom,
hull side, coaming etc., and located so exhaust fumes cannot reach cabins or heater fresh air intake. The skin
fitting must not be fitted to a deck or flat horizontal surface without the use of a deck standpipe which is
available as an optional extra from an approved Eberspacher dealer.

Under no circumstancesconnect the heater exhaust to an engine exhaust or any other exhaust system.

When routing the flexible exhaust tube between the hull fitting and the heater a swan neck should be
incorporated immediately adjacent to the skin fitting. See Fig N°. 6.

The 2 metre flexible exhaust supplied in the kit is pre-wrapped in a fibre glass woven sock and oversleved with
50mm APK ducting. The exhaust is prepared to fitboth the heater and exhaust skin fitting spigots along with
two clamps for connection. Ensure these connectionsare tight and do not allow exhaust fumes to escape.

Note:

Ensure that the exhaust does not come into contact with electric cables, fenders, pipes or fittings that could
become damaged by any increased temperature. Also ensure that the exhaust does not run too close to the
control box where localised heat damage could occur.

It should not be necessary on many installationsto change the length of exhaust since the 2 metre length is
suitable for most applications. Should you require to shorten the exhaust for any reason please consult your
nearest approved Eberspacher dealer.

Fig N°. 6
}ck
|
Swan neck in
flexible exhaust
Hull skin
fitting

251226 89 45 00
Hull skin

Flexible exhaust

152 61 102

e — e ——————

If it is not possible to achieve an adequate swan neck on the exhaust, an exhaust elbow and drain should be
fitted. (Note exhaust elbow and drain are not supplied in Kit).

10

Available as optional extras



Exhaust Skin Fitting

Fig. N°. 7

Flexible exhaust tube

Hull skin \

—

/i\
Heat proof sealant Countersunk stainless

(Silicone) T~ | steel machine screws

)

Exhaust Lagging and Fitting

The exhaust pipe will become hot in operation, and if not protected will damage plastic pipes and cables. The
standard silicone/fibre & APK sleeving supplied with the kit is sufficientto provide adequate insulation in most
applications.

However, care should be taken to runand clip the exhaust in away to avoid "'touching™any pipes.

Exhaust Stand Off Clip

Fig N°. 8

Minimum exhaust l:
stand off jﬂl :
i

— —T
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Combustion Air

For combustion air, connect the black combustion air silencer provided with the heater kit to the combustion air
spigot on the heater. Ensure that there is an adequate supply of air for the combustion process where the heater
is sited.

With an inadequate air supply for combustion the site area of the heater will require additional ventilation or
the combustion air tube routed to a vented source. The maximum permissable length is 2.0 metres (6’6”)

Care must be taken to avoid the ingress of moisture or dirt entering the combustion air tube.
Fig N°.9

Extending combustion air tube to a vented source

Flange
Pt N°. 15052 l S l

UILL
. = Combustion Air Silencer
\ Pt N°. 20 1451 01 01 00
50mm Duct Combustion Air Adaptor
Pt N°. 10024 Pt N°. 19303

Parts available as optional extras

Flange - Part N° 15052
Duct - Part N° 10024
Adaptor - Part N° 19303
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Fuel System

The fuel kit supplied contains all necessary fuel lines and connectionsto enable a tank top fuel connectionto be
made. See Fig.N°. 10

A variety of methods are available to achieve connection to a fuel supply. If it is necessary to deviate from that
supplied please consult your nearest Eberspacher dealer for other fuel options.

Note: Do not adjust or interfere with the inlet or outlet ports of the fuel metering pump.
Methods of Connection

Fig. N°. 10shows three methods of connection to the fuel tank:
* (A) Standpipe into the fuel tank
(B) Gravity feed from fuel tank
(C) Gravity feed from bottom of fuel tank

* Method of connectionsupplied with heater kit

Fig.N°. 10

1 Tank

2 Fuel branch

3 Fuel tube, internal dia 5 mm
4 Fuel prefilter

Cat. No. 25 122689 00 37, only necessary if fuel is contaminated
Fuel metering pump (15"to vertical, inclined upward)
Fuel tube,internal dia 3.5 mm
Fuel pipe, plastic, internal dia.l.5 mm
Tank connection, internal dia.2mm
Tube or plastic pipe max.internal dia. 5mm)
0 Fuel Pipe plastic

= ©O© 00 ~No Ol

9 ‘%:), (a) 2 Metres Maximum
(d) 6 Metres Maximum

13



The diagram arrangement ""A" with 2mm ID standpipe connection should be followed exactly to ensure that the
fuel pump will prime the standpipe and fuel pump suction line, particularly maximum lifting capacity on the
fuel inlet side to the fuel pump (dimension (f))should not be exceeded.

Fig. N°. 11shows how the fuel metering pump (EM.P) is assembled and secured to floor bearer or similar.

Note:

1. Theangle of the fuel pump (45") approximately

2. The rubber boots over the electrical connections

3. Fuel lines1.5mm at top (output)2mm at bottom (input)

Fig.N°. 11
To Heater
1.5mm 1I/D
Fuel Line White Rubber Boots
./
3.5mm I/D Fuel ’/I
Line Rubber 7/ :
8mm Fuel Clips.— ' }——— Angle Bracket
AV. Mount
EM.P.

“P” Clip

5mm Fuel

10mm Fuel Clips
Line Rubber '

2mm 1.D. Fuel Line

From Standpipe

14



Notes:

i) If it is necessary to reduce the length of the standpipe (8)ensure that it is cut at 45 and at least 25mm
from the bottom of the tank. (Note check that internal bore of standpipe is not blocked after cutting)

(2) Do not reduce or increase the lengths of fuel line supplied without prior reference to an authorised
dealer.

(3) Changes in the supplied fuel arrangement * (A) can result in the pump failing to deliver fuel to the
heater.

(4) Ensure that the run of the fuel lines are as simple as possible and protected against possible damage.

(5) Keep the fuel lines clear of any hot components associated with the heater or engine.

(6) Ensure that all fuel lines are secured in position and all joints are butted and secured by clips as
Fig.N°. 12

Fig.N°. 12

Fuel Pipe Sections Must Abut.

15




Should you require to shorten any of the fuel lines a sharp stanley knife or nylon pipe cutter (not sidecutters)
should be used. After cutting check that the core of the fuel line is not obstructed in any way.

Gravity feed from bottom of fuel tank and separate fuel tanks

When using a fuel connection from the bottom of the fuel tank it is necessary to ensure that the take off
comprises of an upstand as Fig. N°. 13to minimise the ingress of dirt etc into the fuel system.

Fig.N°. 13
2mm I/D ——— > e l
12Zmm Minimum
Fuel Tank I

L1

1/4” BSP. Boss

Initial priming of the fuel system may require several starts of the heater as described under Operating
Instructions.



Electrical Connection

The appropriate wiring diagram for the equipment is shown on Fig. N°. 14 or 14A and must be followed
exactly. Note: Please ensure all electrical connectionsare coated with t silicone grease or petroleum jelly (not
provided in kit).

Cable looms are supplied ready for connection with one way plugs to the equipment, but if extensions are
necessary please contact your local dealer for advice.

Ensure polarity is correct; that is connect RED cable to positive and BROWN or BLACK cable to negative at
the battery or isolator, otherwise serious damage will result in the inergrated control unit.

The heater will use 30 watts (2.5amps on 12v) in normal running and an additional 18amps for starting
(normally only 45 seconds). It is important to ensure thereforethat an adequate battery supply is availableand
one which will supply sufficient power for other electrical equipment on board and most important engine
starting. If in any doubt please contact a Dealer who will recommend additional battery power as necessary
and the appropriate connection required.

A main line fuse in a black push and twist connectoris provided and should be installed in the positive line.
Fig. N°. 14 and 14A showshow to open up the fuse. Note: Push firmly together before twisting.

We recommend that the heater is wired to the power supply through an isolator switch in order for the
equipment to be isolated when the boat is out of use. Please ensure that the heater has gone through its cool
down cycle before operating the isolator switch. Failure to do so could result in serious damage.

Fig. N° .14

Heater models:

Heater Loom

251906 05
251907 05

25 1980 05 m
25 1981 05

Fig. N°. 14A

Heater models:

Heater Loom

251967 05
25 1968 05



Wiring Diagram D3L‘C’ Compact

Fig N°. 15

25198005 25198105

251907 05

251906 05

Heaters:
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Wiring Diagram D3L’C’ Compact
(Timer Modulator with Sensor)

Fig N°. 15b
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Checks You Should Carry Out Prior to Switching On,
Following the Completion of the Installation:

Check that the batteries are fully charged.

Check there is sufficient fuel in the fuel tanks.

Check the mains supply for correct polarity RED - positive + BLACK/BROWN negative -.

Check that the setting on the modulator is turned up to its highest setting.

Now switch on your heater.
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Service and Maintenance

At least once a season and certainly at the start of a season check all electrical connections for good contact and
absence of corrosion.

Check all ducting to ensure no sections are damaged and that the heater fan intake is unobstructed.
Check exhaust connection at heater and skin fitting to ensure no damage to exhaust or combustion air pipes.

Remove and clean glow plug - taking care not to damage the glow spiral or element. Clean with fine wire
brushing and emery cloth.

Depending on usage, but certainly every third season or 2,000 hours running we recommend a dealer to be
contacted for a service and de-coke of the heat exchanger and replacement of the integral fuel filter.

If the heater is swamped or takes in water, contact your nearest dealer as soon as possible.

Terms of Warranty

Your Eberspacher diesel heater is covered by warranty for 12 months from date of purchase. This is deemed to
cover all parts with the exception of glow plugs and fuses.

Claims for warranty will not be accepted where failure is caused by faulty installation or where the installation
fails to comply with the installation handbooks. Claims for warranty will not be accepted

where the equipment has been subjected to external force. pressure or inggess of sea or rain water. Owners are
requested not to attempt repairs. In the event of heater failure during the warranty period only authorised
dealers should be contacted immediately.

Please note warranty is only accepted for parts failing due to faulty manufacture within a 12 month period
which deems to exclude fair wear and tear. Glow plugs will be replaced free of charge during the 12 months

period only where genuine faulty manufacture is proved.

Claims for warranty will not be accepted for faulty installation and owners fitting their own equipment are
recommended to take advice on fitting aspects, if in any doubt. A list of dealers is provided.
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Eberspicher Approved Main Dealers
in the UK. & Southern Ireland

Scotland

ABERDEEN Tumer Diesel
EDINBURGH Fulton Auto Electric’s
GrascLow® Whitehurst Engineering
INVERNESS Lucas Service
North East

BEVERLEY Yoriec

DoNcasTER Lucas Service
GRIMSBY C. F. Parkinson
SCARBOROUGH  Yortec

SUNDERLAND AES.

THORNABY Auto Electric’s

York® Yortee

North West

CARLISLE Cumbria Auto Elec.
ELLESMERE PORT* Tachograph Chester
LEEDS Automotive
MANCHESTER AE.S.

PRESTON Ribblesdale Auto Elec.
SHEFFIELD Oughtibridge Comm.
Midlands

BIRMINGHAM Carlighting Services
BOSTON C. F. Parkinson
COVENTRY Carwood Motor Units
DersY Derby AES
GLOUCESTER Lucas Service
HEREFORD Lucas Service
LEICESTER Wathes Electro Diesel
LINCOLN C. F. Parkinson
MANSFIELD C. F. Parkinson
NEWARK C. E Parkinson
NORTHAMPTON  N.D.ES

NOTTINGHAM C. F. Parkinson
PererBorOUGH  C. E Parkinson

STOKE H. Bowers

WALSALL Electro Diesel

WorverHAMPTON AL F. Glaze

* Marine Specialists

(01224) 723925
(0131) 555 0396
(01505) 682010
(01463) 224855

(01482) 881141
(01302) 342194
(01472) 358758
(01723) 365321
(0191) 5658734
(01642) 607901
654513

(01228) 31707
(0151)3552101

(01924) 495726 /7

(0161) 865 0816
(01772) 555011
(01142) 863477

(0121) 440 3663
(01205) 363008
(01203) 449533
(01332) 574836
(01452) 524951
(01432) 265571
(0116) 2664101
(01522) 530176
(01623) 25682

(01636) 72631

(01604) 755321
(0115) 9476624
(01733) 311222
(01782) 599990
(01922) 33111

(01902) 455434

East Anglia

CAMBRIDGE Lucas

COLCHESTER* CEL

[PswicH Lucas

NorwicH Panks

Wales

CAERNARFON Lucas Service
CARDIFF Lucas Service
NEWTOWN Grooms Industries
SWANSEA Shorts Auto Electrical
South West

AVONMOUTH ATALC

BRISTOL Lucas Service
PrymoutH* Heaters Sth. Western
TAUNTON Hickley Valtone

London and South

BRIGHTON* Felton Marine
ERriTH* SEAES
GUILDFORD Warsop

LANGLEY Lunalectrics
LreichToN BuzzarD* AE.S.

Lonpon A23 Tacho Centre
MaiDsTone* SEAES

NEW MILTON* Krueger
PorrsmoutH Krueger

Reapmg TVED.
SHEPPERTON™ MM.S.

SWINDON Car & Commercial

Southern Ireland

DusLin® Metalcove Marine
DUBLIN Cold Chain
Northern Ireland

ANTRIM* CJCollins
BELFAST john Robertson

Channel Islands

GUERNSEY™®
JERSEY™
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Seaward Marine

Express Electrix

(01223) 315931
(01206) 862049
(01473) 215931
(01603) 629967

(01286) 672888
(01222) 228361
(01686) 626731
(01792) 469595

(0117) 9828583
{0117) 9770772
{01752) 690039
(01823) 276041

(01273) 601779
(01322) 342277
(01483) 34222

(01753) 544118
(01525) 372330
(0181) 671 7781
(01622) 690010
(01425) 619869
(01705) 665005
(01734) 751199
(01932) 247427
(01793) 532111

(003531) 6686046
(00353) 45874788

(01960) 352556
(01232) 232066

(01481) 45353
{01534) 22524



Eberspacher Approved Service Stations
in the U.K. & Southern Ireland

Scotland

Dunpee Alans Auto Electric’s
STRATHCLYDE  Argyle Diesel Electric’s
GALASHIELS 5. Munro

PerTH Reids Auto Electronics
Midlands & North

CINDERFORD Newtown Garage
BoLton Auto S.1.D.E. Repairs
CHesterrietd B R Tomlinson & Son
LIVERPOOL Lucas Service

HexrHam Hexham Auto Elec.
TARPORLEY David Edge Auto Elec.
TELFORD AES.

OsSWESTRY Autolectrix

WORCESTER Autostart

DONCASTER Advanced Auto Elec.
RironN Ripon Auto Electric’s
SELBY Coatesworth Services
East Anglia

CAMBRIDGE Camb, Battery Service
Diss Diss Autolec Services
FAKENHAM Fakenham Auto Elec.
IpswicH PCSTtd

NORFOLK John Ball Commercials
NorwicH* Brister Craft
YARMOUTH Duffields

Wales

GWYNEDD A. M Dickie & Sons Ltd

* Marine Specialists

(01382) 67516
{013552) 32622
(01896) 755726
(01738) 622416

(01594) 25333
(01240) 61791
(01246) 590679
(0151) 2367063
(01434) 607609
(01829) 32295
(01952) 616135
(01691) 654771
(01905) 29266
(01302) 329552
(01765) 2253
(01757) 288975

(01223) 69988
(01379) 6434612
(01328) 51492
(01473) 210351
(01760) 721987
(01603) 783783
(01493) 858632

(01248) 352775

Northern Ireland

Down PATRICK
LIsSNASKEA
ARMAGH
LONDONDERRY
Co ANTRIM

A C Auto Electric
Auto Electric Refrig.
Continental & British
Glenbrook Autocare
James McNeill Auto

Southern Ireland

DusLiN
Co KIiLDARE

South West

BARNSTABLE
Bristor
CHARD
ReprUTH

Container Refrig. Serv.

Naas Refrigeration

Alter-Start
Halls Auto Electrical
Tytherleigh Veh. Elec.

Scorrier Trucks

London and South

ABINGDON
ANDOVER
BASINGSTOKE
DeAL

DovERr

GRAYS

ReDHILL
HAILSHAM
HicH Wycomse
LonDoN w10
MutoN Kevnes
PURFLEET
SALISBURY
READING
THAME
WORTHING

23

Cannon Transport
Trim Truk
Basingstoke Comm,
Fleetcare

E V R Commercial

R & T Auto Electric's
Autosparks

Diplock Fuel Inj Serv.
Truck Techniks
Double Drive

Oxon Bucks Auto Elec.

Thames Auto Elec.
The Tachograph Cent.
MacDonalds Electric’s
City Trucks

Auto Electrical Serv.

(01396) 615479
(013657) 21573
(01861) 526393
{01504)362495
(01266) 45186

(0103531)746509
(01035345) 76451

(01271) 42587
(01454) 319722
(01460) 64255
(01209) 820820

(01235) 835151
(01264) 334334
(01256) 811414
(01304 381288

(01304) 203057
(01375) 393065
(01737) 766957
(01323) 847282
(01240) 27568

(0181) 968 8760
{01908)641205

(01708) 862775
(01722) 322004
(01734) 885698
(01844) 218874
(01903) 211892
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Detail of heater

ANNEX 4



Sectional drawing

12V-254
24V-154

—

Hot air blower wheel

Blower moior

Cembug: or air oiower wheel
Glow piug

Control unit

Safety thermal cutcut switch
Combustin chamoer

Flame menitor

Heat exchanger

10 Heaier imer
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11 Outercasing

12 Exhaust line

13 Flange seal

14 Fuel line

15 Main fuse, 25 A

186 Combustion air intake line
1?7 Fuel metering pump

18 Fuel strainer

d3LCCo47

F = fresh air

V = combusticn air

B = fuel
W = hot air
A = exhaust
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