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INSTALLATION MANUAL

This manual is for single-engine installations only. For multiple-engine installations, plans must be
reviewed and approved by your Indmar Applications Engineer. Failure to obtain written approval may
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2.3L EcoBoost engine is produced in two output configurations to meet emissions
regulations:

EPA Compliant - For sale in Canada, Australia and the 49 U.S.
States (excluding California, not legal to be sold in California)

Ind MAr Emission Control Information

THIS ENGINE COMPLIES WITH US EPA EXHAUST EMISSION REGULATIONS FOR
2020 SPARK-IGNITION MARINE ENGINES
NOT FOR SALE IN CALIFORNIA
FAMILY: LINDM02.3ECO EMISSION SYSTEM: TWC,HO2S,DI,OBD

REFER TO OWNER’S MANUAL FOR MAINTENANCE SPECIFICATIONS & ADJUSTMENTS

MODEL: 092320X ENGINE S/N:222234 CO FEL=110 MFG. DATE: 7/01/2019
2.3L MAX FAMILY POWER 233KW Contact: 1-800-238-7112

CARB Compliant - Only for sale and use in the state of
California

Ind MAr Emission Control Information

THIS ENGINE COMPLIES WITH CALIFORNIA EXHAUST EMISSION
REGULATIONS FOR 2020 SPARK-IGNITION MARINE ENGINES
FOR SALE ONLY IN CALIFORNIA
FAMILY: LINDM02.3AIR EMISSION SYSTEM: TWC,HO2S,DI,OBD,AIR

REFER TO OWNER’S MANUAL FOR MAINTENANCE SPECIFICATIONS & ADJUSTMENTS

MODEL: 092320X ENGINE S/N:222234 MFG. DATE: 9/12/2019
2.3L MAX FAMILY POWER 210KW Contact: 1-800-238-7112

Contact your Applications Engineer for regulations concerning other countries.
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The words DANGER, WARNING, CAUTION

and NOTICE are used throughout this manual to
highlight important information. Be certain that the
meanings of these alerts are known to all who work
on or near the equipment.

Follow the safety information throughout this
manual in addition to the safety policies and
procedures of your employer.

This safety alert symbol appears with most
safety statements. It means attention,
become alert, your safety is involved! Please
read and abide by the message that follows
the safety alert symbol.

A DANGER

Indicates a hazardous situation which, if
not avoided, will result in death or serious
injury.

A WARNING

Indicates a hazardous situation which, if not
avoided, could result in death or serious
injury.

A cauTion

Indicates a hazardous situation which, if not
avoided, could result in minor or moderate
injury.

Indicates a situation which can cause damage
to the engine, personal property and/or the
environment, or cause the equipment to
operate improperly.

NOTE: Indicates a procedure, practice or condition
that should be followed in order for the engine or
component to function in the manner intended.

CARBON MONOXIDE GAS

A DANGER

Carbon monoxide gas (CO) is colorless,
odorless and extremely dangerous. All
engines and fuel burning appliances
produce CO as exhaust. Direct and
prolonged exposure to CO will cause BRAIN
DAMAGE or DEATH. Signs of exposure

to CO include nausea, dizziness and
drowsiness. Ensure adequate ventilation to
prevent accumulation of CO in the boat.

Each year, boaters are injured or killed by carbon
monoxide. Virtually all of these injuries and deaths
are preventable. Carbon monoxide is a potentially
deadly gas produced anytime a carbon-based fuel,
such as gasoline (petrol), burns. Carbon monoxide
sources on your boat include gasoline (petrol)
engines and generators, cooking ranges, space
heaters and water heaters.

Do not confuse carbon monoxide poisoning with
seasickness, intoxication or heat stress. If someone
complains of irritated eyes, headache, nausea,
weakness, dizziness or drowsiness, or you suspect
carbon monoxide poisoning, immediately move

the person to fresh air, investigate the cause and
take corrective action. Seek medical attention if
necessary.

Indmar engines are equipped with catalytic
converters which significantly reduce harmful CO
emissions.

For more information on carbon monoxide and
boats, go to the U.S. Coast Guard Office of Boating

Safety at www.uscgboating.org or your state
boating law administrator at www.nasbla.org.

FUEL

A DANGER

Gasoline (petrol) is extremely flammable
and highly explosive under certain
conditions. Explosive gasoline (petrol)
fumes may accumulate in the engine
compartment. Failure to properly ventilate
fumes with the bilge blower may result in
explosive atmosphere.

Installation Manual
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SAFETY

Indmar marine engines use gasoline (petrol) for fuel.

The area under the engine and around the gasoline
(petrol) tank and supply lines is not open to outside
air. Ventilation around these areas must be provided
by your bilge blower system and air vents located
around the boat. We recommend taking time out to
carefully inspect your boat at least once a day for
gasoline (petrol) fumes, oil leaks, and areas where
wiring may be worn or damaged.

A DANGER

Never start the engine if a gasoline (petrol)
odor is present or if gasoline (petrol) can be
seen at any point along the fuel line, along
the fuel tank, in the bilge or at the engine.
Take care not to spill gasoline (petrol) when
fueling. Gasoline (petrol) and its vapors can
cause an explosion.

LIFTING

A WARNING

A WARNING

Always operate the bilge blower at least 4
minutes prior to starting the engine. Raise
the engine cover to ventilate fumes. Inspect
the engine and compartment for any fluid or
fuel leaks.

¢ Do not smoke or allow open flames or sparks
nearby when refueling.

* Always stop the engine before refueling.

¢ Maintain contact between the fuel nozzle and
the fuel tank or container to prevent electrostatic
spark. Do not use a plastic funnel.

¢ Do not block fuel vents.

¢ Do not store fuel in any containers or
compartments which are not designated for fuel
storage and do not use these storage areas for
any other purpose.

NOTICE

Always use a high-quality gasoline (petrol) from
a reputable source. Indmar recommends Top
Tier Detergent Gasoline (Petrol) with a maximum
ethanol content of 10% (E-10). Damage to the
engine by use of low-quality gasoline (petrol) or
gasoline (petrol) with an octane rating below the
minimum level listed for Indmar engines will void
the warranty on the engine.
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Always make sure that all lifting components
are free of abrasion, wear or defects prior

to use. Damaged lifting components may
cause the engine to fall and cause personal
injury and engine damage.

VENTILATION AND EXHAUST

Failure to provide adequate air flow for the
engine compartment may result in loss of
power, vapor lock of the fuel system and/or
overheating of the engine.

NOTICE

It is the responsibility of the boat manufacturer
or installing dealer to properly locate the engine
and install the exhaust system. Improper
installation may allow water to enter the
exhaust manifolds and combustion chambers,
severely damaging the engine. Damage caused
by water in the engine will not be covered by
Indmar warranty, unless this damage is the
result of defective parts.

TRANSMISSION

Failures or damage resulting from poor or
inadequate alignment could result in damage
to the boat engine, transmission or drive, which
will not be covered under warranty.

BATTERY

A DANGER

Explosive battery fumes may accumulate in
the engine compartment. While the engine is
running or the battery is charging, hydrogen
gas is being produced by a lead acid battery
and can be easily ignited. Failure to properly
ventilate fumes with the bilge blower may
result in explosive atmosphere.
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* Wear personal protective equipment when
working on or around batteries.

* Do not smoke or bring a flame near a battery.

* Do not check for a dead battery by placing a
metal object between the battery posts. Sparks
could cause an explosion.

* Do not place your head directly above a battery

when making or breaking electrical connections.

A WARNING

¢ Always connect the positive (+) battery
cable first. After the positive cable is
connected, then the negative (-) battery
cable can be attached. This minimizes the
possibility of electrical contact.

¢ Always disconnect the negative battery
cable (-) first before disconnecting
the positive battery cable (+). After the
negative battery cable is disconnected,
the positive battery cable can be
disconnected. This minimizes the
possibility of electrical contact.

* Never allow battery electrolyte to be
spilled or placed on any part of the
human body. Battery electrolyte fluid
is dangerous. It contains sulfuric acid,
which is poisonous, corrosive and
caustic. If exposed to battery electrolyte,
flush the area with large amounts of clean
water and immediately seek medical
attention.

ENGINE OIL

A\ WARNING

Wear protective equipment and use caution
when checking and changing the engine oil.
Engine oil may be hot.

* Prolonged and repeated contact with used
engine oil may cause skin cancer.

* Avoid direct skin contact with used engine oil. If

skin contact is made, wash thoroughly with soap

or hand cleaner as soon as possible.

* Keep used engine oil out of the reach of children.
* Used engine oil is a hazardous material. Dispose
of properly.

CLEANING SOLVENTS

A\ WARNING

Always read and comply with the solvent
manufacturer’s recommendations for proper
use and handling of solvents.

* Do not use gasoline (petrol), paint thinners or
other highly volatile fluids for cleaning.

* Do not mix cleaning agents together; harmful
vapors may be release.

ENTANGLEMENT

A\ WARNING

Rotating or moving parts can entangle or
sever body parts.

* Do not wear jewelry, unbuttoned cuffs, ties or
loose-fitting clothing.

* Tie long hair back when working near moving or
rotating parts.

* Keep hands, feet and tools away from all moving
parts.

ENVIRONMENTAL

Always be environmentally responsible. Follow
the guidelines of the EPA or other governmental
agencies for the proper disposal of hazardous
materials such as engine oil and fuel. Consult
the local authorities or reclamation facility.

Installation Manual
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Welcome to Indmar Engines, the largest producer
of marinized inboard gasoline (petrol) engines for
watersport boats in the world! This manual has
been created to assist recreational boat builders
with the proper selection and installation of Indmar
engines and transmissions.

This manual is not comprehensive and does not
cover every possible installation, but is to be used
as a guideline for recommendations applying to
Indmar standards. It is the sole responsibility of
the boat builder to ensure that the installation

work is performed in a satisfactory manner, it is
operationally in good order, the approved materials
and accessories are used and the installation
meets all federal regulations and applicable
standards.

Sections 1,2 and 3 are for use by the boat

builder engineer(s) to select the proper model,
transmission and gear ratio for the boat size,

type and propulsion drive type to be used.

It also addresses mounting, fuel, electrical,

cooling, controls, ventilation, emissions system
requirements and specifications for Indmar engines.

Sections 4,5 and 7 are for use by the production
persons responsible for installing, connecting,
plumbing and checking the installation.

Section 6 is for the boat builder dealer pre-delivery
inspection before releasing the boat to the customer
for operation.

This installation manual has been created for
professionals and qualified personnel. It is therefore
assumed that persons using this manual have
basic knowledge of marine propulsion systems and
are able to carry out related design, mechanical,
electrical and testing work.

The proper selection, design, installation and
quality assurance checking of the engine will
increase dealer and customer satisfaction and
lower your warranty claims. The use of ABYC
standards identified in this manual will help ensure
customer safety, maximum performance and
engine warranty coverage that the minimum U.S.
Coast Guard regulations may not.

Read and understand this manual completely and
pass it on to all persons involved in the engineering,
installation and final testing of the boat. To obtain an
electronic copy of this manual, please email your
request to jcutberth@indmar.com.

1-2

Because of Indmar’s commitment to continual
product improvement, alterations may occur to the
current model after the publication of the manual.
The information provided covers the topics that are
most important to ensure the correct installation of
the Indmar engine.

INDM-0129

Figure 1-1: Ford 2.3L EcoBoost

OEM/BOATBUILDER CONTACT
INFORMATION

Technical Information

Joe Cutberth — Director of Customer Service
Office Phone: 901-353-9930
E-Mail: jecutberth@indmar.com

Application/Installation Information

Mark Huddleston — Application Engineering
Manager

Office Phone: 901-353-9930

E-Mail: mhuddleston @indmar.com

Installation Manual
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INTRODUCTION

This section outlines the design requirements for
proper engine/transmission installation. Proper
design and subsequent testing will ensure safety,
performance and customer satisfaction. As the boat
builder, you are responsible to meet U.S. Coast
Guard (USCG) 33/40 CFR and Environmental
Protection Agency (EPA) regulations by law, and
Indmar requirements for trouble-free warranty
coverage. Several Indmar requirements are based
on American Boat & Yacht Council (ABYC) and
other national standards. In addition, if your boats
are marketed in the state of California, there are
additional CARB and Proposition 65 requirements
you must meet by law.

ABYC Standards/Technical Information Reports
(TIR) are developed by recreational marine industry
experts and go far beyond USCG regulations,
resulting in system designs that are safer for your
customers. The use of ABYC Standards is voluntary
except for boat builders certified by the National
Marine Manufacturers Association (NMMA) which
require the use of ABYC standards. Indmar requires
boat builders to design the following systems in
accordance with the referenced standards:

System Applicable Standards

USCG 40 CFR 1045.112 and
40 CFR part 1060

Emissions

Emission Labels USCG 40 CFR 1068.105

Engine Compartment | USCG 33 CFR 183 subparts J
& K; ABYC H-2; SAE J1223 for

marine fuel systems

Fuel Delivery System USCGA Type A1 or better,

ABYC H-24

Exhaust System ABYC P-1

SAE J20 Premium Service
requirements

Cooling System

DC Electrical System ABYC E-11
Controls/ECM/ SAE J2012; CAN-J1939;
Buss Integration NMEA 2000
Emergency Stop ABYC A-33

Switch*

* Required on all boats under 26' manufactured after 12/4/2019

Important Links

ABYC http://abycinc.org/?page=standards

NMMA http://www.nmma.org/certification

USCG http://uscgboating.org/regulations/
boatbuilders-handbook.php

EPA https://www.epa.gov/regulations-
emissions-vehicles-and-engines/
regulations-emissions-marine-vessels

CARB https://www.arb.ca.gov/msprog/
offroad/recmarine/recmarine.htm

Prop 65  https://www.p65warnings.ca.gov/

products/marine

EMISSION-RELATED INSTALLATION
INSTRUCTIONS

The following installation instructions must be
followed to ensure proper operation of Indmar’s
certified exhaust emission control system. Failing to
follow these instructions when installing a certified
engine in a vessel violates federal law (40 CFR
1068.105(b)), subject to fines or other penalties as
described in the Clean Air Act.

A. Evaporative Emissions

The engine as shipped to you meets all evaporative
emission requirements for engine manufacturers.
You must connect to the engine fuel system with

a fuel line that meets permeation requirements.
You must also, as a vessel manufacturer, meet the
requirements of 40 CFR 1045.112 and 40 CFR part
1060.

B. Diagnostic System

A visual or audible malfunction indicator must be
installed at the helm. The malfunction indicator must
be designed such that the operator can readily see
or hear it; visible signals may be any color except
red. Visible malfunction indicators must display
“Check Engine] “Service Engine Soon,” or a similar

message that Indmar approves.

C. Label Requirements

If you install the engine in a way that makes the
engine’s emission control information label hard to
read during normal engine maintenance, you must
place a duplicate label on the vessel, as described
in 40 CFR 1068.105.

Installation Manual
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IMPORTANT REQUIREMENTS

D. Exhaust Emission Sampling

If it becomes necessary to measure engine exhaust
emissions after installation in the boat, there is a
sampling port located in the exhaust system. The
sample port is located in the exhaust pipe cone
after the catalyst and next to the post catalyst
exhaust sensor. Remove the pipe plug and install
the emission probe, ensuring that an air-tight
connection is made (see Figure 2-1).

INDM-0130

Figure 2-1: Emissions Probe

1 - Emissions Probe Installed

Installation Manual
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ENGINE BED

An engine mounting bed should be horizontal-type
and strong enough to maintain engine alignment
during operation of the engine. It must not be able
to deflect or twist under any loads and conditions.

The engine bed consists of two stringers that will
distribute the load and weight of the engine and
transmission evenly. The stringers must be as wide
or wider than the engine and transmission mounting
isolators. Additional cross braces from the stringers
to the hull may be necessary to prevent lateral
engine motion. The engine bed must be positioned
so that a minimum of 1/4" (6 mm) of vertical
adjustment still exists on the engine mounts after
final alignment; this will allow for future realigning of
the engine.

Figure 2-2: Engine Mount

ENGINE MOUNTS

Front engine mounts must reside on the engine bed
stringers and must be adjustable. Stainless-steel
lag screws or bolts are to be used to secure the
mounts to the stringers. Engine and transmission
mounts may also be mounted on steel or aluminum
angle brackets. Note that engine mounts are on
22.50" (57.15 cm) centers. Fasteners must be
minimum 3/8" (10 mm) diameter. Selection of grade
and length of the mounting bolts will be based on
stringer material and expected loading forces.

The rear engine mounts are installed on the
transmission and will also bolt to the stringers using
similar fasteners.
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INDM-0131
Figure 2-3

1 - Front Mount (Engine) 2 - Rear Mount (Transmission)

Engine Mounts for Third-Party Jet Pump
Installation

For certain installations it will be necessary to
fabricate a bracket to support the rear of the engine
using the same isolator mounts as the forward
engine mounts. Contact your Applications Engineer
for guidance on bracket design and isolator part
numbers.

ENGINE COMPARTMENT

Service Points

All engines will require preventive maintenance and
will need to be serviced under the manufacturer’s
warranty. It is, therefore, recommended when
designing and constructing a boat engine
compartment that adequate space be allowed

to access maintenance items and service
components.

Areas of consideration include, but are not limited
to, the following:

* Engine oil filter

* Fluid draining systems
e Starter

* Alternator and drive belt
¢ Ignition components

e Water pump

* Flushing ports

e Air intake filter

* Transmission flange

2-4

Cooling seawater seacock and strainer must be
easily accessible for operator maintenance.

Minimum Operational and Service
Clearances

The following data lists the minimum required
clearance space between the Indmar engine
component and all boat structures or systems. Boat
manufacturers and dealers must maintain these
minimum requirements in order to have proper
installations of Indmar engines.

It is the responsibility of the boat manufacturer and/
or installer of the engine to fully understand and
comply with these clearance specifications to have
warranty coverage by Indmar.

Installation Clearance: Service minimums are
defined as the minimum air gap required for each
component to ensure proper performance of

the Indmar engine. Please reference ABYC E-11
11.14.6.6 for electrical wiring routing.

Service Clearance: Service minimums are
defined as the minimum free and unobstructed
space required to service or remove and replace
(R&R) the listed component. Service minimums
can be achieved by the removal of a panel and/or
obstructing feature.
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Component

Installation Clearance
All Around (unless noted)

Service Clearance
All Around (unless noted)

Starter, Top Mount

1/2 in. (12.7 mm)

3in. (76.2 mm) around,
8in. (203.2 mm) end

Exhaust Pipe 1/2 in. (12.7 mm) 1in. (25.4 mm)
Exhaust Riser Hot Sections 1/2in. (12.7 mm) 2in. (50.4 mm)
Oil Pan 1/2in. (12.7 mm) 1/2in. (12.7 mm)
Transmission 1/2in. (12.7 mm) 1in.(25.4 mm)
Transmission Water Connection Fittings 1/2 in. (12.7 mm) 1in. (25.4 mm)
Transmission Cooler and Hoses 1/2 in. (12.7 mm) 1in. (25.4 mm)
Raw Water Feed Hose/Tubes 1/2 in. (12.7 mm) 1in.(25.4 mm)

Raw Water Pump

1/2in. (12.7 mm)

5in. (127.0 mm)

Heat Exchanger and Related Hoses/Fittings

1in. (25.4 mm)

6 in. (152.4 mm) front,
8 in. (203.2 mm) left and right

Qil Filter and Hoses

1in.(25.4 mm)

5in. (127.0 mm)

QOil Cooler and Hoses

1/2 in. (12.7 mm)

5in. (127.0 mm)

Beauty Cover

1/2'in. (12.7 mm)

1/2'in. (12.7 mm)

Engine Lift Fittings 1/2 in. (12.7 mm) 1in. (25.4 mm)
Engine Mounts 1/2in. (12.7 mm) 2in. (50.4 mm)
Transmission Mounts 1/2'in. (12.7 mm) 2in. (50.4 mm)

Exhaust Elbow

1/2in. (12.7 mm)

4 in. (101.6 mm)

Intercooler Cooler

1in. (25.4 mm)

4 in. (101.6 mm)

Ventilation

A WARNING

U.S. Coast Guard regulations must be
strictly followed when constructing the
engine compartment. Indmar requires
the design of the engine compartment to
conform to ABYC H-2.

The engine compartment ventilation system has
several different jobs. First, it must supply the
engine with the proper volume of combustible air.

It must maintain an acceptable temperature in the
engine compartment and vent fumes and heat from
the area.

Inlet air comes in the top of the engine
compartment. Outlet hoses must terminate in the
lower 1/3 of the engine compartment. See ABYC
H-2 Section 2.6.3.2.4.
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Temperatures

It is important that attention be given to the air
temperatures inside the engine compartment
while the engine is running and for a period of
time after the engine is shut off. According to SAE
specification J1223 for Marine Fuel Systems,
temperatures in the engine compartment must not

exceed 176°F (80°C).

If proper ventilation is not achieved,
temperatures in the engine compartment may
exceed recommendations and the engine fuel
system may experience vapor lock.
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Combustion Air Requirements

Engine compartments designed to operate using
natural draft ventilation must have vent openings
of adequate size and location to supply the engine
with a sufficient supply of combustible air.

Combustion air is in addition to ABYC H-2
Ventilation Standards for gasoline (petrol) engine
compartments. Use the following formula to
determine minimum area for combustion ventilation:
HP x .20 = area (in?)

NOTE: This is the minimum required. Bends and
extended duct runs will require an increase in vent
area. Final determination of sufficient ventilation
must be determined by measuring Intake Air
Temperature (IAT) and Engine Room Depression
at sea trial. Pressure differential maximum at WOT
is 2.00" (50.8 mm) of H,0. Maximum IAT at WOT is
30°F (17°C) above ambient.

NOTE: Engine power output is rated in
accordance with SAE standards at 77°F IAT
temperatures in excess of 77°F (25°C) will result in
approximately a 1% power drop for every 9°F (5°C)
increase.

2.3L EcoBoost:
e EPA Compliant (310 hp) =62 in? (400 cm?)
* CARB Compliant (281 hp) = 56 in? (361 cm?)

This is the amount of air required for complete
combustion, not the total engine compartment
ventilation requirements.

Pressure Differential

Engine compartment pressure must be measured
using a manometer. See Section 7. This test must
be performed on a production standard boat,
equipped as it would be when it is delivered to the
customer.

The test meter must be of the type that can take
measurements remotely during the test without
requiring the engine cover to be opened.

NOTE: |IAT must not exceed 30°F (17°C) above
ambient at WOT.

FUEL SYSTEM REQUIREMENTS

A WARNING

U.S. Coast Guard regulations must be

strictly followed when constructing the fuel
delivery system. Indmar requires the design
of the fuel system to conform to ABYC H-24.

Fuel Delivery System

Fuel delivery system from fuel tank to engine must
comply with CFR Title 33, Chapter I, Subchapter
S, Part 183, Subpart J, 183.566, Fuel Pumps:
Placement. This standard requires that the fuel
pump must be mounted on the engine it serves

or within 12" of the engine. Indmar recommends a
“pump in tank” system. If unable to comply with this
regulation an exemption will be required from the
USCG. For assistance or clarification contact your
Applications Engineer or USCG representative.

All pressure hoses used should be sheathed in
some type of armor and preferably encapsulated in
a fire sleeve.

Indmar offers a selection of “on engine” fuel pumps
for applications where an “in-tank” pump is not
practical. Contact your Applications Engineer for
specific options.

All fuel lines must be routed so as to not contact any
hot engine components and should be run as low

in the bilge as possible to take advantage of cooler
ambient temperatures found there. Sharp bends in
fuel lines must be avoided.

Fuel lines should be positioned to prevent stress on
the line, and all lines must be anchored to prevent
vibration and/or rubbing.

If the boat is powered by multiple engines, a
separate fuel supply is required for each engine or
generator. Worm gear type hose clamps can be used
for fill and vent hose connections. Spring tension
type clamps are not permitted. All high-pressure fuel
lines must use a mechanical connection to terminate
the fuel line at the fuel pump and the fuel rail.

The fuel pump must be of a design capable of
delivering enough fuel volume and pressure to fulfill
the specific engine installation requirements.

An in-tank design pump must be exempted by the
U.S. Coast Guard regulation. The fuel pump should
be mounted below the level of the fuel system on
the engine.
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All Indmar/Ford-based engines are designed to
run with fuel pump-in-tank fuel systems. The fuel
delivery requirements are as follows:

e 2.3L EcoBoost: 35 gallons/hour @ 58.8 psi
(132.5 liters/hour @ 4 bar)

NOTE: Install Octane Requirement/Ethanol labels
at all fuel fill fittings.

EXHAUST SYSTEM REQUIREMENTS

For inboard and jet applications the boatbuilder is
required to design and fabricate the exhaust system
in compliance with ABYC P-1 and the following
guidelines:

¢ Exhaust hose must be a minimum of 4.00"
(102 mm).

e Exhaust hoses must have a minimum of 0.50"
(13 mm) per foot of vertical drop between the
elbow outlet and the exhaust outlet of the boat.

e Exhaust hose must have a minimum of 6
degrees of downward slope, measured using an
inclinometer, between the exhaust elbow outlet
and the exhaust outlet of the boat.

e The exhaust hose drop must be continual so that
no low spots exist at any point in the system. Low
spots will collect water and will cause engine
damage if water is ingested into the engine.

STATIC WATERLINE TESTING

Tests are to be conducted with the following
procedure:

1. Fill all fuel and water tanks to capacity, or
equivalent weight in appropriate locations
including standard and optional factory ballast if
equipped.

2. Load boats to maximum weight capacity
(people or equivalent) as listed on capacity
plate. If the vessel does not require a plate,
load the boat to manufacturer’s maximum
recommendation, or reasonable maximum load.
Distribute appropriate weight among seating
accommodations.
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3. Passengers and/or weight-simulating
passengers should be located reasonably on
the seating areas of the vessel.

A. Bow riders should be checked with the
weight distributed throughout the boat
and with all seats behind the windshield
occupied by people or representative
weight.

B. Cruisers should be tested with passengers
situated throughout the boat and with the
maximum number of passengers in the
cockpit.

C. If equipped with a swim platform, 400 Ibs
(181 kg) should be relocated from the
cockpit to the swim platform to simulate
two passengers. Vessel must meet SWL
requirements under both conditions.

Refer to Figure 2-4 on page 2-8. The distance
between the top of riser (3) and the loaded hull
waterline (4) must be equal to, or greater than 12.0"
(305 mm). If the static waterline dimension (5) is
less than 12.0" (305 mm), contact your Indmar
Applications Engineer for guidance. Record results
under all load conditions and copy to Indmar
Applications Engineer and OEM Customer Service
and Engineering.

2-7
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Figure 2-4: Diagram Showing How and Where to Measure SWL

1 - Hose for SWL testing
2 - Weight to keep lower end of hose submerged

3 - Top of exhaust elbows

NOTE: An installation that permits water to enter
the engine through the exhaust manifold(s) will not
be covered by warranty, unless damage is due to
defective part(s).

INBOARD COOLING SYSTEM
REQUIREMENTS

All Indmar engines are equipped with a “closed
cooling system” to ensure optimal operation,
increased corrosion resistance and longer service
life.

In closed cooling systems, the engine is cooled

by a mixture of antifreeze and water. Cooling
systems must be designed and sized appropriately
to provide the engine with an adequate supply of
water under all operating conditions.

The cooling system pickup must be capable of

flowing 30 gallons per minute (114 liters per minute).

It must supply a positive head while underway.

It is best to mount the pickup as close to the
water pump as possible and in an area where an
uninterrupted solid stream of water is available.

4 - Loaded hull waterline

5 - Distance between (3) and (4) is the static
waterline measurement (must be a minimum of
12.00" (33 cm)

Do not install the pickup directly in line with
the propeller. This can cause cavitation at
the propeller and will adversely affect boat
performance.

The pickup hose must be of at least 1.25" (32 mm)
in inner diameter and wire-reinforced. If a seacock
is to be used, it must also be at least 1.25" (32
mm) in inner diameter. A sea strainer is required to
prevent debris accumulating in the intercooler and
causing the engine to overheat. The sea strainer
must use a 200 micron screen and be capable of
flowing 30 gallons (114 liters) per minute.

Indmar recommends installing a sea strainer in the
raw water pickup hose to filter debris and prevent
clogging the cooling passages in the engine/
transmission/oil cooler. Strainers can be integrated
with a seacock or in-line. The strainer must:

* Be capable of flowing at least 30 gallons/minute.

* Be installed in the inlet side of the raw water
system after the pickup/seacock but before any
component (engine or transmission).

¢ Be located to allow access to the strainer for
maintenance and not interfere with the seacock
valve handle.
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* Be located away from any moving or rotating
parts that could damage the strainer.

It is very important to have the correct coolant type
and level maintained in the engine at all times.
Propylene-glycol, environmentally friendly antifreeze
mixed at a 50/50 ratio with distilled water, will
produce the best results. The maximum ratio of
coolant to water is 60% coolant / 40% water which
provides protection to -54°F (-47°C). The minimum
coolant to water ratio is 40% coolant and 60% water
which provides protection to -26°F (-32°C). Mixtures
outside of this range may cause poor cooling
system performance or accelerated corrosion.

A WARNING

Do not mix different types of antifreeze.
Permanent damage to the engine and cooling
system is likely.

Auxiliary water heater connections must be made
only at specified locations. The supply hoses must
not exceed 5/8" (16 mm) in inside diameter. Heater
coolant connection points are sized for 3/4" (19 mm)
hose. Reducers must be used for the maximum 5/8"
(16 mm) inside diameter heater hose.

INDM-0132

Figure 2-5: Water Heater Jumper Hose

1 - Jumper Hose for Heater

There is a looped jumper hose on the engine that
must be removed for cabin heater installation. It will
be necessary to bleed air from the heater loop to
ensure a steady flow of coolant through the heater
and engine. Designated heater connection points
must be used to maintain proper coolant flow.
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There is a bleed fitting with a 1/4" square socket
head on the opposite side of the engine from the
heater connections located on a longitudinal tube
running alongside the engine. This plug must be
removed when filling the engine with coolant. To
fill the engine with coolant the engine must be off
and have a coolant temperature of less than 100°F
(38°C). Fill slowly through the translucent plastic
high-fill bottle until the coolant is free of bubbles.
Reinstall plug, fill coolant bottle to maximum level
and run engine. Add coolant as needed to attain
proper level in high-fill bottle.

INDM-0133

Figure 2-6: Heater Bleeding

1 - Bleed Fitting 2 - Fill Bottle

NOTE: Indmar requires the installation of a boost
pump in the heater circuit.

Never install block-offs or close-off valves in
the heat exchanger lines. Engine coolant must
flow continuously from the engine to the heat
exchangers and return to the engine.
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Booster pump needs to be rated for 160-180°F
(71-82°C) continuous temperature of coolant.
Indmar Harness P/N 801277 is available to run
pump with MAX 20 AMP load while engine is
running.

NOTICE

Never install the heater core or water heater
higher than the coolant fill cap on the engine.
Route hoses in a manner that does not allow
for high spots. Air bubbles could be trapped in
the system, resulting in an overheating situation.
Engine damage resulting from improper heater
installation will not be covered under the
Indmar warranty.

ELECTRICAL SYSTEM
REQUIREMENTS

A WARNING

U.S. Coast Guard regulations must be
followed when installing a battery. Ensure the
battery cable meets all pull test requirements
and the positive terminal is properly
insulated. In some states, the battery must be
housed in a battery box or enclosed case. For
more information, refer to local regulations.

Engine Wiring

Engine control is accomplished through the use of
an electronic control module (ECM). This controller
is capable of monitoring the various engine sensor
inputs and precisely controlling ignition and fuel for
improved performance and reduced emissions.

Do not attempt to access the ECM data without
the use of approved service tools. Otherwise,
damage to the ECM will result. An OBD-M tool
such as Diacom is required to communicate
with Indmar engines.

The ECM also provides a CAN bus communication
line that can supply the instrumentation and other
accessories used on board the boat with data and
information in compliance with SAE J378 and
ABYC E-11.

2-10

Before adding any accessories to the electrical circuit,
verify amp load and voltage drop for each accessory
to avoid an overload of the electrical system.

The accessory load circuit is rated for 20 amps only.
For additional accessories that require key on or
ignition switch accessory position, a relay with a
separate power supply is required to avoid disabling
the engine in case of an overload situation.

Do not overload this circuit. Any damage
caused by overloading this circuit will not be
covered under the Indmar engine warranty and
may void the warranty of certain components.

Audio and Visual Warning System

Indmar engines must be equipped with an audible
and visual warning system.

The audible system must sound a warning when:
* Engine oil pressure is too low

* Engine temperature is too high

* Drive oil temperature is too high

Select a location for the audio warning buzzer that
meets all the following requirements:

* Easily heard, yet out of sight
* Accessible for repair or maintenance
* Protected from the environment

Mount the buzzer and wire it to 12V + on the
switched side of the ignition. No voltage should be
present at the buzzer when the ignition is in the OFF
position. It is also necessary to provide the ECM
with a malfunction indication lamp. This lamp will
illuminate whenever a failure with the engine control
system occurs. It is the manufacturer’s responsibility
to install this warning system and the dealer’s
responsibility to test the operation before retail sale.

BATTERY

The engine electrical system is a 12-volt negative
ground system. It is important that the battery meet
all the following minimum specifications.

Start Battery — 800 CCA/1000 MCA/150 amp-hour
lead/acid or AGM start batteries are recommended.
Deep cycle, gel cell and lithium ion batteries are
not approved for use with Indmar engines. Use of
an unapproved battery may cause damage to the
charging system and is not covered by warranty.
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Use only a 12-volt marine type battery. Do not

use a battery with wing nut terminals. The battery
may incorporate a top or side post mounting style.
The battery should be mounted as close to the
engine as possible. Multiple engine installations
will require a separate battery for each engine. It

is recommended that the engines be grounded
together using a cable of adequate gauge. Battery
cable gauge will be determined by the length of the

cable needed. Both the positive (+) and negative (-)

cables must be the same gauge. Select the proper
gauge based on the chart.

Battery cable size is based on load, total length of
cable run, and ABYC, E-11 requirements.

NOTE: Total length of run includes positive cables
from battery to switch to engine, negative cable
from battery to engine. Total length of all cables
must be included in calculation.

Minimum cable sizes are listed in table below for
cables with temperature rating 221°F (105°C) and
that are compliant with SAE J1127 standards.

Standard 95-Amp Alternator

Cable Size Recommended Maximum
AWG Minimum Length Length

2 41t (1.2 m) 10 ft (3.0 m)

1 10 ft (3.0 m) 14 ft (4.3 m)
1/0 14 ft (4.3 m) 19 ft (5.8 m)
2/0 19 ft (5.8 m) 24 ft (7.3 m)
3/0 24 ft (7.3 m) 30 ft (9.1 m)
4/0 311t (9.5 m) 38 ft (11.6 m)

Total cable circuit lengths in excess of 38 ft
(11.6 m) are not recommended.

Cable runs in excess of 38 ft (11.6 m) must be in
compliance with ABYC, E-11.

Voltage drop must be verified during boat
audit. Voltage drop must not exceed 3% below
alternator output voltage.
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12V DC Distribution

Today’s recreational boats are equipped with an
ever-growing assortment of electronic devices,
many used without the boat underway necessitating
a two or more battery system (engine starting and
house). To assure customer satisfaction, the 12V
DC system should be designed with the following
objectives in mind:

* Ensure the engine starting battery has constant
voltage of 12.7V or higher for adequate starting
voltage, engine protection and optimum
performance.

* [solate engine operation from boat systems.

Battery Switching

Indmar recommends using a battery switch that
controls and separates the engine starting and
house systems. If the boat is configured with two
batteries and a four-position battery switch (OFF,
1, 2, 1+2), Indmar recommends a warning label
adjacent to the switch advising the operator:

* Do NOT switch to “OFF” or cycle-through “OFF”
with engine running.

* |f the 1+2 position is used to start the engine
because both batteries are low, switch back to
the #1 position as soon as the engine starts.
Operate boat above 1800 RPM to prevent
electrical system damage.

e [f both batteries are low, or one battery is dead,
use an external battery charger to fully charge
the battery. Be sure the battery switch is set to
“OFF” when using an external charger.

A WARNING

Failure to warn the operator may damage the
battery, alternator or on-board electronics
not covered by the warranty.
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Figure 2-7: Typical Battery Switch

NOTE: Certain battery switches may cause
alternator damage when switch position is
changed with the engine running. Such damage
is not covered under the warranty policy.

Follow battery switch manufacturer’s operating
recommendations.

A WARNING

If the emergency start 1+2 position of the
battery switch is used to start the engine,

it must be returned to the #1 position
immediately after the engine starts. Failure
to do so will result in damage to the engine
electrical system not covered by the engine

warranty.

Charge Isolation

To prevent discharge of the engine starting battery
to a level insufficient to start the engine, Indmar
recommends the use of an Automatic Charge Relay
(ACR) in the system. An ACR will favor charging the
engine start battery over the house battery to keep
the starting battery voltage sufficient to start the
engine.
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CALIFORNIA PROPOSITION 65
REQUIREMENTS
What is Proposition 65?

Proposition 65 requires businesses to provide
warnings to Californians about significant exposures
to chemicals that cause cancer, birth defects or
other reproductive harm. These chemicals can be

in the products that Californians purchase, in their
homes or workplaces, or that are released into the
environment. By requiring that this information be
provided, Proposition 65 enables Californians to
make informed decisions about their exposure to
these chemicals.

Proposition 65 also prohibits California businesses
from knowingly discharging significant amounts of
listed chemicals into sources of drinking water.

Proposition 65 requires California to publish a list
of chemicals known to cause cancer, birth defects
or other reproductive harm. This list, which must be
updated at least once a year, has grown to include
approximately 900 chemicals since it was first
published in 1987.

Proposition 65 became law in November 1986,
when California voters approved it by a 63-37
percent margin. The official name of Proposition 65
is the Safe Drinking Water and Toxic Enforcement
Act of 1986.

What types of chemicals are on the Proposition
65 list?

The list contains a wide range of naturally occurring
and synthetic chemicals that include additives

or ingredients in pesticides, common household
products, food, drugs, dyes, or solvents. Listed
chemicals may also be used in manufacturing

and construction, or they may be byproducts of
chemical processes, such as motor vehicle exhaust.

Where can | get more information on
Proposition 65?

If you have specific questions on the administration
or implementation of Proposition 65, you can
contact OEHHAs Proposition 65 program at P65.
Questions@oehha.ca.gov (link sends e-mail), or by
phone at (916) 445-6900.
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Are there Safe Harbor Warnings Specific to the
Recreational Marine Vessel Industry?

To provide greater clarity for the industry, NMMA
lobbied for safe harbor language specific to marine
vessels and engines (though other consumer
products, including unattached spark ignited
marine engines which cannot utilize the safe harbor
language, would need to use the more general
warning set forth above):

Recreational Marine Vessel Warning — Content

A WARNING

Operating, servicing and maintaining a
recreational marine vessel can expose you
to chemicals including engine exhaust,
carbon monoxide, phthalates, and lead,
which are known to the State of California
to cause cancer and birth defects or other
reproductive harm. To minimize exposure,
avoid breathing exhaust, service your vessel
in a well-ventilated area and wear gloves or
wash your hands frequently when servicing
this vessel. For more information go to
www.P65warnings.ca.gov/marine.

Recreational Vessel Exposure Warnings —
Method of Transmission

A warning for exposures that occur during the
operation or maintenance of a recreational vessel
meets the requirements of Prop 65 if:

* The warning is printed in the owner’s manual
for the specific recreational vessel, in no smaller
than 12-point type enclosed in a box printed or
affixed to the inside or outside of the front or
back cover of the manual or on the first page of
the text, and;

* The warning is provided on a hang tag readily
visible from the helm of the vessel printed in
no smaller than 12-point type. (Note: The hang
tags that are required can be purchased directly
from NMMA. Please visit our website for further
information on how to order: https://www.nmma.
org/certification/products/safety-information-
labels)
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What Indmar will do:

Indmar will supply all engines with the following
warning label:

WARNING

Cancer and Reproductive
Harm -
www.Pé65Warnings.ca.gov

Figure 2-8: Indmar P65 Warning Decal

The Indmar Owner’s Manual will have the following
warning information on the first page.

/A WARNING

Operating, servicing and maintaining

are ational marine vessel can expose

you to chemicals including engine exhaust,
carbon monoxide, phthalates, and lead,
which are known to the State of California
to cause cancer and birth defects or other
reproductive harm. To minimize exposure,
avoid breathing exhaust, service your vessel
in a well-ventilated area and wear gloves or
wash your hands frequently when servicing
this vessel. For more information go to
www.P&5warnings.ca.gov/marine.

Figure 2-9: P65 Owner’s Manual Warning

What boat builders are required to do:

Any boat sold in the state of California must have
the following hang tag placed at the helm.

& WARNING

e, P B S T ce gravresins

Figure 2-10: P65 Boat Hang Tag Warning
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Additionally, if the Indmar-supplied owner’s manual
is not provided with boats sold in California, the
following warning must show on the inside front
cover or first page of the boat owner’s manual:

! WARNING

Operating, servicing and maintaining a recreational marine vessel
can expose you to chemicals including engine exhaust, carbon
monoxide, phthalates, and lead, which are known to the State of
California to cause cancer and birth defects or other reproductive
harm. To minimize exposure, avoid breathing exhaust, service your
vessel in a well-ventilated area and wear gloves or wash your hands
frequently when servicing this vessel. For more information go to:
www.P65warnings.ca.gov/marine

Figure 2-11: P65 Owner’s Manual Warning
INBOARD PROPELLER SELECTION

It is the responsibility of the boat manufacturer to
install the correct propeller on the prop shaft. The
correct propeller will allow the engine to operate
at or near the top end of the recommended RPM
operation range. The general rule for propeller
sizing is that a 2” (5 cm) pitch change will

change the engine RPM by 200-300. For better
acceleration, such as that needed when pulling
skiers, it may be necessary to use a lower pitch
propeller. Determine what the boat will be used for
when choosing the propeller to get the best overall
performance from your Indmar engine.

NOTE: The use of ballast for various watersports
may require the selection of a lower pitch propeller
to prevent engine overloading and damage.

JET PUMP IMPELLER SELECTION

Impeller selection must allow the engine to operate
in its designed rpm range. Operation above or
below this range may shorten engine life and
possibly void the engine warranty. Contact your
Indmar Applications Engineer for guidance.

2-14
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GENERAL SPECIFICATIONS FLUID CAPACITIES
Number of Cylinders 4 Engine Oil 5.5qt(5.21)

Displacement

140 cid (2.3 L)

Fully synthetic 15W-50
meeting API SN

Minimum Oil Pressure at
Idle

16 psi (110 kPa)

Bore 3.43" (87.5 mm) - >

Stroke 3.70" (94 mm) Closed Cooling System éfoppry(l)l)grr:eagllgllg)lqt (6.6 L)
Compression Ratio 9.5:1 Antifreeze

Idle RPM in Neutral 850 In-Line 1:1 Transmission 1.7 gt (1.6 L) Dexron 3 ATF
Operating Range at WOT 4600-5000 In-Line Reduction Gear 2.12 gt (2 L) Pennzoil

15W40

Qil Filter

501022S

ZF V-Drive Transmission

4.2 gt (4 L) Pennzoll
15W40

Fuel Pump Pressure

58.8 psi (405 kPa)

Electrical System

12V DC Negative (-)

Required)

Ground
Minimum Battery 800 CCA/1000 MCA/
Requirements 150 AH
Firing Order 1-3-4-2
Spark Plug Type (4 Plugs 597128

Spark Plug Gap

0.034" (0.864 mm)

Thermostat

160°F (71°C)
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SPECIFICATIONS

RECOMMENDED FILTERS/FLUIDS AND LUBRICANTS

Engine Oil

2.3L EcoBoost Full Synthetic 15W50

Indmar 15W50 P/N 872007

Case of Quart Bottles (12)

Indmar 15W50 P/N SP872007

Three cases of 12-Quart Bottles

Oil Filters
2.3L EcoBoost Engines | Indmar P/N 501022S | Case of 12
Fuel Filter
| 636127 | Individual Filter
Coolant

2.3L EcoBoost Ford-Based Engines

| Indmar P/N 872027-3

| Case of 3-Gallon Bottles

Transmission Oil

Indmar V-Drive (Shifting Transmission)
(Multipurpose ATF)

Indmar P/N 872006

Case of Quart Bottles (12)

Indmar V-Drive (V-Drive)
(Synthetic 50 Transmission Qil)

Indmar P/N 872009

Case of Quart Bottles (12)

Indmar In-Line Transmission
(Multipurpose ATF)

Indmar P/N 872006

Case of Quart Bottles (12)

SPECIAL TOOLS

Diacom Diagnostic Software

Indmar P/N 997422U-2

Oxygen Sensor Socket Offset

Indmar P/N 996747

Fuel Pressure Test Adapter (same as
6.2L Ford)

Indmar P/N 605121FP

Boat/Engine separation test tool

and throttle engine)

Indmar P/N 495045 (allows elimination of engine harness and dash to run

Installation Manual
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Electrical Drawings
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TABLE 4-1: INDMAR ECM 120-PIN CONNECTOR

Pinout Pin

Configuration

Limit

1-Not used

Not used

Not used

2-AUX DIG12/PUD12/KNK+

Positive Knock 1, flat response

Wide-band (High Gain)

3-AUX DIG13/PUD13KNK1-

Negative knock 1, flat response

Wide-band (High Gain)

4-5V ext 1 External 5V 5.0V, 200mA
5-5V rtn Ground GND, 200mA
6-Not used Not used Not used

7-AUX DIG15/5V ext1/KNK2+

Positive knock 2, flat response

Wide-band (High Gain)

8-AUX DIG16/5V rtn1/KNK2-

Negative knock 2, flat response

Wide-band (High Gain)

9-Not used Not used Not used

10-Not used Not used Not used

11-Not used Not used Not used

12-Fuel Level Input AUX PUD2 as 2.21KQ PU 0-5V, 2.21kQ PU to 5V

13-Not used Not used Not used

14-CAN1+ CAN1 positive-SW select term software selectable termination
15-CAN1- CAN1 negative-SW select term software selectable termination
16-Not used Not used Not used

17-Not used Not used Not used

18-TIP (Throttle Inlet Pressure)

AUX PUD4 as 100KQ PD

0-5V, 100KQ PD to GND

19-Skin Temperature

AUX PUD5 as 2.21KQ PU

0-5V, 2.21kQ PU to 5V

20-Not used Not used Not used

21-CRK POS Positive crank input Hall or Mag 10KQ, 200V p-p
22-CRK NEG Negative crank input Hall or Mag 10KQ, 200V p-p
23-CAM1 POS Positive cam input Hall or Mag 10KQ, 200V p-p
24-CAM1 NEG Negative cam input Hall or Mag 10KQ, 200V p-p
25-Not used Not used Not used

26-Not used Not used Not used

27-CAM 2 POS CAM2 input Single ended Hall, 0-18V
28-Not used Not used

29-Paddlewheel Input Positive roadspeed input Hall or Mag 10KQ, 200V p-p
30-Not used Not used Not used

31-Not used Not used Not used

32-Not used Not used Not used

33-MAP MAP sensor 0-5V, 100KQ PD to GND

34-TCP 1 Throttle Control
Potentiometer

Foot pedal position sensor 1

0-5V, 100KQ PD to GND

35-TCP 2 Foot pedal position sensor 2 0-5V, 22.1KQ PU to 5V
36-5V ext 2 External 5V 5.0V, 70mA
37-5V rtn 2 Ground GND, 70mA
38-ECT Engine coolant temp thermistor 0-5V, 2.21kQ PU to 5V
39-1AT Intake air temperature thermistor 0-5V, 2.21kQ PU to 5V
40-Not used Not used Not used
4'2 © 04/2020 Indrr:thl\E;Ig?itrI]CzenE&Z?nueasl
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Pinout Pin Configuration Limit
41-Not used Not used Not used
42-SENT TPS SENTH1 0-5V, 49.9KQ PU to 5V
43-Not used Not used Not used
44-0OILP Oil pressure 0-5V, 22.1KQ PU to 5V
45-Vswitch Ignition Key switch input 6-18V, 10mA

46-UEGO1 S (PRE-CAT)

UEGOT1 sense cell

Bosch UEGO, not to exceed 18V

47-UEGO1 P UEGO1 pump cell Bosch UEGO, not to exceed 18V
48-UEGO1 C UEGO1 common Bosch UEGO, not to exceed 18V
49-UEGO1 R UEGO1 cal resistor Bosch UEGO, not to exceed 18V
50-Not used Not used Not used
51-Not used Not used Not used
52-Not used Not used Not used
53-Not used Not used Not used

54-FRP Sensor (HI)

AUX PD1 as 100KQ PD

0-5V, 100KQ PD to GND

55-FP Sensor (LO)

AUX PD2 as 100KQ PD

0-5V, 100KQ PD to GND

56-CHT (Cyl. head temp.)

AUX PU1 as 22.1KQ PU

0-5V, 22.1KQ PU to 5V

57-Fuel Level

AUX PU2 as 22.1KQ PU

0-5V, 22.1KQ PU to 5V

58-Vbat Vbat input 6-18V, 14A
59-Trans Temp (Inboard) AUX PU3 as 22.1KQ PU 0-5V, 2.21kQ PU to 5V
60-Vrelay Vrelay input (powers DBW, recircs) 6-18V, 7A

HS 70V, 20A peak, tied to other

61-CRI1A HS Injector driver 1A HS = #1 IN FO CRI1x HS signals

62-CRI1B HS Injector driver 1B HS = #3 IN FO gglzg\ﬁgos’?gﬁzf‘sk’ tied to other
63-Not used Not used Not used

64-Not used Not used Not used

65-GROUND Ground GND, 14A

66-CRI2A HS Injector driver 2A HS = #2 in FO (Hzgég\l/-’éos?gﬁi?sk’ tied to other
67-CRI2B HS Injector driver 2B HS = #4 in FO gglgg\ﬁgosf‘gﬁ‘;f‘sk’ tied to other
68-Not used Not used Not used

69-Not used Not used Not used

70-MIL MIL light driver 1.0A LS to GND

71-BUZZ Buzzer driver 1.0A LS to GND

72-RELAY Power relay relay driver 1.0A LS to GND

73-TACH Tachometer output 0.5A LS to GND, 2.21KQ PU to Vsw
74-Start Relay AUX PWM?7 driver 1.0A LS to GND

75-Not used Not used Not used

76-Fuel Pump Relay AUX PWM14 driver 9.5A HS, recirc diode

77-Not used Not used Not used

78-Coil 3 Spark Coil 3 Logic 5V output

79-Coil 2 Spark Coil 2 Logic 5V output

Installation Manual
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80-Cruise Request

AUX DIG1 as digital input

0-35V, open circuit of 2.74V

81-Start Request

AUX DIG2 as digital input with
wetting current

0-35V, open circuit of 2.75V, 0.3mA
wetting current @12V

AUX DIG2 as WIB sensor feedback

82-Cruise + (2.5V mid-pull) 0-35V, open circuit of 2.5V
83-Not used Not used Not used

84-Not used Not used Not used

85-Cruise - AUX DIG4 as digital input 0-35V, open circuit of 2.74V
86-Not used Not used Not used

87-Not used Not used Not used

88-Not used Not used Not used

89-Not used Not used Not used

90-Vrelay Vrelay input (powers DBW, recircs) 6-18V, 7A

91-CRIHA LS Injector driver 1A LS = #1 in FO LS 70V, 20A peak
92-CRI1B LS Injector driver 1B LS = #3 in FO LS 70V, 20A peak

93-Not used Not used Not used

94-Not used Not used Not used

95-Vrelay Vrelay input (powers DBW, recircs) 6-18V, 7A

96-CRI2A LS Injector driver 2A LS = #2 in FO LS 70V, 20A peak
97-CRI2B LS Injector driver 2B LS = #4 in FO LS 70V, 20A peak

98-Not used Not used Not used

99-Not used Not used Not used

100-UEGO1 H UEGO1 Heater, Pre-catalyst 5.3A (continuous), 7.6A (peak), LS to

GND

101-Not used

Not used

Not used

102-VCT Actuator (INT)

AUX PWM1 driver

4A (continuous), 5.8A (peak), LS to
GND-Recic diode to Vrelay

LS resistance sender gauge driver,

103-Temp Gauge Gauge driver, 0-147mA range 0-147mA range

. . . . +6.5A peak, 3.5A continuous, DBW
104-DBW1- Drive-by-wire 1 negative driver control H-bridge
105-DBW1+ Drive-by-wire 1 positive driver +6.5A peak, 3.5A continuous, DBW

control H-bridge

106-EGO 1 Sense

EGO 1 Sense (Post cat)

0-1.2V EGO input

107-Not used

Not used

Not used

108-Ground

Ground

GND, 14A

109-Oil Press Gauge

Gauge driver, 0-147mA range

LS resistance sender gauge driver,
0-147mA range

110-AUX PWM4+Recirc

Gauge driver, 0-207mA range

LS resistance sender gauge driver,
0-207mA range

111-AUX (Post CAT 02)

EGO3 Heater driver

4A (continuous), 5.8A (peak), LS to
GND-Recirc diode to Vrelay

112-Wastegate

AUX PWM6 driver

4A (continuous), 5.8A (peak), LS to
GND-Recirc diode to Vrelay

113-FRP Control (IMV)

AUX PWMB8 driver-high current drive
using VND14NV04

5.3A (continuous), 7.6A (peak), LS to
GND-Recirc diode to Vrelay

4-4

Installation Manual
© 04/2020 Indmar Marine Engines



Indmar

M ARINE ENGINES

ELECTRICAL DRAWINGS

Pinout Pin Configuration Limit
114-VCT Actuator VCT Actuator (Exhaust) o (Continuous), 5.8A (peak), LS to
115-Cruise Indicator AUX PWM11 driver o (Continuous), 5.8A (peak), LS to
116-COIL1a Spark Coil 1 Logic 5V output
117-Coil 4 SPK COIL 4 Logic 5V output
118-Not used Not used Not used
119-Not used Not used Not used
120-Ground/SPK GND Ground GND, 14A

Installation Manual
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ENGINE TO HELM CONNECTIONS

Throttle harness connector

805914 HARNESS ADAPTER

, PK (8) A K TN/BK (13)
Engine harness connector
GY (3) B J GN/BK (21)
TN/BK 13 1 RD/TN BE/YW (22) C H :| BLANK
BLANK 14 2 YW/RD GN/RD (17) D G GN/PE (20)
LTBE 15 3 GY BLANK E F BE/PK (9)
TN 16 4 TN/WE
GN/RD 17 5 PK/BE .
BK/GN 18 c PK/WE Display and Gauges
BE/BK 19 7 GN/RD PE (23) J H BK (24)
GN/PE 20 8 PK BE/BK (9) K G PK/WE (6)
GN/BK 21 9 BE/PK BE/WE (10) L F PK/BE (5)
BE/YW 22 | 10 BE/WE TN/RD (11) | M E PK (8)
PE 23 11 TN/RD GN/RD (17) N D LTGN/BK (11)
BK 24 | 12 LTGN/BK LTBE (15) P C TN/WE (4)
TN (16) R B GY (3)
YW/RD (2) S A RD/TN (1)

INDM-0117a

Installation Manual
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TABLE 4-2: INDMAR HARNESS ADAPTER 24-PIN CONNECTOR PIN-OUT

Installation Manual

© 04/2020 Indmar Marine Engines

Pin Function Wire Color / Circuit Number
1 Battery RE/TN 305
2 Starter YW/RD 086
3 Tachometer GY 089
4 Cruise Sync ON/OFF TN/WE 084
5 Cruise Increment PK/BE 072
6 Cruise Decrement PK/WE 073
7 Vessel Speed GN/RD 018
8 Fuel Level PK 007
9 CAN + BE/PK 014
10 CAN - BE/WE 015
11 Buzzer TN/RD 067
12 Cruise Indicator LTGN/BK 088
13 MIL Light TN/BK 068
14 BLANK
15 Oil Pressure LtBE 106
16 Water Temp TN 105
17 Throttle PPS1 +5V GN/RD 019
18 Throttle PPS1 Gnd BK/GN 020
19 Throttle PPS1 Signal BE/BK 042
20 Throttle PPS2 +5V GN/PE 076
21 Throttle PPS2 Gnd GN/BK 077
22 Throttle PPS2 Signal BE/YW 043
23 Ignition PE 303
24 Ground BK 094
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ENGINE TO ACCESSORY HARNESSES

801260 Engine to Fuel Pump (pump in tank systems)
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801277 Engine to Heater Pump
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Controls, emergency stop switch and other
accessories are available from Indmar. Contact
your Applications Engineer for details.

TABLE 4-3: BOAT BUILDER INTERFACE PARTS

Description Vendor P/N
24 Pin Connector Delphi 13672210 (PPI 0000678)
Terminal Male 18-16 AWG Delphi 13630404
Terminal Male 16-14 AWG Delphi 10757692
Terminal Male 12 AWG Delphi 10762774
Cavity Plug 1.5 Delphi 54241629
Cavity Plug 2.8 Delphi 54240003

Installation Manual
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Section 5
Engine Installation

ENGINE LIFT POINTS/METHOD
JET PUMP INSTALLATION
EXHAUST SYSTEM
RAW WATER HOSES
FUEL LINES
CABLES/WIRES
SHIFT CABLES

THROTTLE WIRE HARNESSES
BATTERY

Installation Manual
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ENGINE LIFT POINTS/METHOD

A WARNING

Always include the weight of the engine,
components and lifting device to ensure the
lifting equipment capacity is not exceeded.

Locate the lifting eyes on the engine. Remove
cosmetic cover from engine and set aside.

A\ WARNING

Always make sure that all lifting components
are free of abrasion, wear or defects prior to
use. Damaged lifting components may cause
the engine to fall and cause personal injury
and engine damage.

A cauTioN

Always use a spreader bar when lifting
the engine to prevent damage to engine
components. See Fabricated Tools on page
C-1 for spreader bar dimensions.

INDM-0134

Figure 5-1: Lifting Engine
1- Lift Eye

A WARNING

Always inspect all lifting devices and
hardware for wear or defects before
attempting to lift the engine. Always attach
the lifting device to the approved lifting
points on the engine when lifting.

5-2

Attach the lifting hooks from the lifting device to
the lifting points on the engine.

Make sure the lifting hooks are secured to the
lifting eyes and that the chains and/or straps are
not tight against any engine components.

Lift the engine into place, taking care not to
scratch or damage the surface of the boat.

Position the engine on the engine bed so

that the propeller shaft protrudes through the
transmission output flange coupling and the
engine mounts are resting on the stringers.
Engine and transmission mounts must be
secured to a flat and level surface. Large mount
stud must be perpendicular to the base with no
deflection and preload. Preload on the mounts
will cause vibration and reduced mount life.

INDM-0135

Figure 5-2: Engine Mount Torques

1- 50 Ib-ft (68 N-m) 2 - 150 Ib-ft (203 N-m)

Installation Manual
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ENGINE INSTALLATION

6. Install the propeller shaft coupling, and then
position the engine so that the couplings are
visibly aligned. No gap should be seen between
the coupling faces when butted together. If
necessary, adjust the engine mount height to
obtain proper alignment of 0.003" (0.08 mm)
maximum gap.

7. The alignment must be checked as part of the
dealer pre-delivery process. The boat should be
in the water for 24 hours before performing the
final alignment to verify the coupling faces are
within the required .003" (.08 mm).

8. If the maximum feeler gauge that can slip
between the flange faces at any point (check
every 90°) is 0.003" (0.08 mm), the unit is
properly aligned. If a thicker gauge can be
inserted at any point, the engine must be
readjusted until proper alignment is obtained.

INDM-A037

Figure 5-3: Propeller Shaft Alignment

Installation Manual
© 04/2020 Indmar Marine Engines

JET PUMP INSTALLATION

Install and align engine and drive system according
to jet pump manufacturer’s specifications.

Contact your Applications Engineer for
recommendations and part numbers for flywheel
drive plate, connecting components, and mount
recommendations.

EXHAUST SYSTEM

Refer to Exhaust System Requirements in Section 2
for design of exhaust system. Minimum 4.00"
(102 mm) ID hose required.

A WARNING

Improper alignment of exhaust system
components can result in damage to the
exhaust system and/or water reversion.
Water reversion can damage oxygen
sensors, catalysts and internal engine
components and is not covered by the
warranty. Improper alignment can also
cause exhaust hose failure and the
introduction of CO and seawater into the
engine compartment.

1. Stagger all double clamps 180°.
2. Tighten all hose clamps securely.
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To align the exhaust system:

1.
2.
3.

Verify the clamps are in the proper positions,
Verify the double clamps are staggered 180°.

Tighten all clamps securely for the entire
exhaust system, starting at the exhaust manifold
and running downstream.

Figure 5-4: Exhaust System (Jet Kit 492306 Shown)

1 - Exhaust Elbow, 4" Silicone 4 - Exhaust Tip, Transom
2 - Hose Clamp #72 5 - Installer to provide hardware to install thru-transom
3 - Tube Connector 4" x 5" Long

INDM-0141

Installation Manual
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RAW WATER HOSES 3. Slide hose clamp on the engine raw water inlet

hose. Connect hose to the strainer/seacock/

1. Install the seacock to the raw water pickup in . )
water inlet, as applicable.

accordance with manufacturer’s instructions, if
applicable. 4. Tighten all hose clamps securely.

2. For all applications, install a sea strainer
to the raw water pickup in accordance with
manufacturer’s instructions, if applicable.

INDM-0110

Figure 5-5: Typical Sea Strainer Installation

1- Seacock 3 - Hose Clamp
2 - Sea Strainer 4 - Engine Inlet Hose

Installation Manual
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FUEL LINES CABLES/WIRES
1. Carefully remove the fuel line retainer clip from Supplied by OEM. See OEM for installation
the fuel inlet fitting on the fuel filter housing. information.

When installing the instrumentation harness back
to the engine, ensure the harness is routed so it will

Fuel filter assembly requires an SAE J2044 not rub through and cannot be pinched. Fasten the
Quick Connect Fitting. harness to the boat at least every 18" (46 cm) using
the appropriate fasteners.

2. Install fuel supply line from boats’ fuel system to

inlet fitting. Make sure it “clicks” into place. SHIFT CABLES
3. Install the fuel line retainer clip. Supplied by OEM. See OEM for installation
information.

THROTTLE WIRE HARNESSES

Indmar has available throttle by wire harnesses
in various lengths. Contact Indmar for specific
requirements.

INDM-0136

Figure 5-6: Fuel Filter

1 - Fuel Filter Housing 3 - Inlet Fitting
2 - Retainer Clip 4 - Outlet Fitting

Installation Manual
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ENGINE INSTALLATION

BATTERY

A WARNING

Always connect the positive (+) cable to the
battery first and the negative (-) cable last.
Always disconnect the negative (-) cable
from the battery first and the positive (+)
cable last.

NOTE: If a battery switch is used, make sure the
battery switch is in the “OFF”position.

1.

Connect positive (+) battery cable from battery
or switch to terminal on starter solenoid. Torque
terminal nut to 75-80 Ib-in (16-17 Nm). Cover
connection with rubber boot.

Connect negative (-) battery cable to the engine
ground stud. Torque ground stud nut to 20-25
Ib-ft (27-34 Nm).

Installation Manual
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Figure 5-7: Starter Solenoid
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BOAT BUILDER CHECKLIST (AUDIT) FORM

Customer

Boat Model

Date

Customer Rep

Indmar Rep

CHECK ALL BOXES THAT APPLY

COOLING

DESCRIPTION

APPROVED

DISAPPROVED

N/A

NOTES

Connection- Main Water pickup
Engine to Boat Location

Connection- Main Water pickup
Engine to Boat

Location- Heat Exchanger

Location- Qil Cooler

Location- Transmission Cooler

5-8
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ENGINE INSTALLATION

ELECTRICAL

DESCRIPTION

APPROVED

DISAPPROVED

N/A

NOTES

Alarm Circuit

Analog Data- Charging = 14 VDC

Analog Data- Coolant Temp

Analog Data- Fuel Level

Analog Data- Oil Pressure

Analog Data- Vessel Speed
(Paddlewheel)

Battery Connection- Ground

Battery Connection- Positive

Harness Connector- Fuel Level

Harness Connector- Main Engine
Connection

Harness Connector- Vessel
Speed (Paddlewheel)

Ignition Circuit

J1939 Engine Data to Dash

Start Circuit- Transmission in
neutral/Engine Start

Start Circuit- Transmission in
gear/NO Engine Start

Installation Manual
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ENGINE
m
8| 2
3| 8| <
DESCRIPTION gla|3 NOTES
o
£ |3
o
Clearance- Engine Cover
Clearance- Engine to Engine
Compartment Bow side
Clearance- Engine to Engine
Compartment Port side
Clearance- Engine to Engine
Compartment Starboard side
Clearance- Engine to Engine
Compartment Stern side
Clearance- Oil Dipstick
Clearance- Oil Filter
Clearance- Raw Water Pump
EXHAUST
m
TS
3| 8| <
DESCRIPTION 2l |3 NOTES
o o
|2
o
Clearance- Exhaust to Engine
Hatch
Clearance- Muffler
Fitment- Exhaust Tips
Installation- Clamps
Location- Exhaust Exit
System- Total Exhaust AP

Installation Manual
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FUEL SYSTEM

DESCRIPTION NOTES

APPROVED
DISAPPROVED
N/A

Fuel Connection- Fitting Size

Fuel Connection- Line clamps and
supports

Fuel Connection- Location On
Engine to Boat

Fuel Pump Placement - In Tank

MOUNTS

DESCRIPTION NOTES

APPROVED
DISAPPROVED
N/A

Location- Engine Mounts

Location- Transmission Mounts

Installation- Adjustment of Engine
Mount

Installation- Adjustment of
Transmission Mount

Installation- Attachment of Engine
Mount to Stringer

Installation- Attachment of
Transmission Mounts to Stringer

Installation Manual
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MISC

DESCRIPTION
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ENGINE COOLING

A WARNING

Running engine without adequate cooling
can cause engine to overheat and may

result in fire and/or explosion.

EcoBoost inboard engines have two water pumps.
One for the “closed” circuit (engine water pump)
circulates coolant throughout the engine. The open
circuit is equipped with a seawater pump which
utilizes a rubber impeller. Starting the engine
without an adequate supply of cooling water (lake
or tank), or attached to a water supply using a hose
and suitable adapter on the raw water intake, will
damage the seawater impeller and can overheat
the engine.

EcoJet models have one water pump for the
“closed” circuit (engine water pump) that circulates
coolant throughout the engine. Jet models use
water from the jet pump to feed raw water to the
engine, as well as propel the boat. The jet pump is
designed to use the water (lake or tank) it pumps to
lubricate its impeller. Do not run the engine unless
the boat is in water. If you run the engine with the
boat out of the water, the jet pump will be damaged,
causing your engine to overheat or start a fire. This
will void the warranty. If the engine must be started
without the boat in the water, do not allow the
engine to run for longer than one minute at idle.

SHORT-TERM STORAGE AND
WINTERIZATION

If the boat will be staged in a yard before delivery to
the dealer, the engine must be prepared for storage
(up to 30 days) and protected from freeze damage.
To properly winterize the engine, you MUST be able
to bring the engine up to operating temperature with
an uninterrupted supply of water to the engine.

1. Add the proper amount of marine fuel system
stabilizer to the fuel tank.

2. With the boat in the water (lake or tank), or
attached to a water supply using a hose and
suitable adapter on the raw water intake, start
engine and idle. (If using a hose and adapter,
adjust the faucet to avoid over-cooling the
engine at low RPM.) Bring up to operating
temperature to allow treated fuel to reach the
engine (at least 15 minutes).

3. The “closed” circuit of Indmar cooling systems
uses a 50/50 propylene glycol antifreeze
and water mixture. If the boat is kept in or
transported to an area where the temperature
falls below the freezing point of water (32°F or
0°C), the cooling system must be checked for
proper freeze protection. Test the closed cooling
system using a refractometer type antifreeze
tester that is designed to test propylene glycol
antifreeze; specific gravity testers must not be
used. See Cooling System Requirements in
Section 2 for more information.

4. The “raw water” circuits of Indmar cooling

systems must be completely drained. EcoJet
models have a single engine block drain hose;
EcoBoost inboard models have two drain hoses
on the side of the engine.

(a) To drain the block, close the seacock
(inboard), remove the hose(s) from its
retaining clip, and remove the blue drain
plug and lower hose into the bilge. The
boat must be out of the water or the intake
hose(s) must be capped to prevent partial
refilling of the raw water system with sea
water.

(b) Remove the drain plugs from the bottom of
the heat exchanger.

(c) Forinboard models, remove the drain plugs
from the bottom of the raw water pump.

(d) Ensure the system drains completely.

(e) Identify the plugs on a card and place the
card and plugs in a sturdy plastic bag. Tape
bag to the steering wheel.

This procedure covers only the power package
circuit of the boat. Consult the manufacturer’s
manual of other components using raw water
for specific boat winterizing instructions.

Installation Manual
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Figure 6-1: 2.3 EcoBoost Inboard
Raw Water Cooling System

1 - Clear Drain Hoses 2 - Blue Drain Plugs

OPERATING FUELS AND
LUBRICANTS

In order to keep your engine operating efficiently
and to maintain the emission control system, the
following requirements must be observed.

Fuel — Indmar engines are designed and certified
to operate on Premium (91-93) Octane Fuel with a
maximum of 10% ethanol for optimum performance
(E10). Fuel ratings must be based on the (R+M)/2
method and meet the specifications ASTM D4814
in the U.S. These fuels need no additives for proper
operation. We recommend Top Tier 91 Octane with
no ethanol (EO).

Installation Manual
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USE ONLY GASOLINE UP TO E10
(MAIMUM 105 OF ETHANDL):

FUELS NOT APFROVED FOR USE
IN ENGINES MANUFACTURED BY INDMAR

Additives — The only additive that is recommended
by Indmar for use in the engine is NMMA certified
gasoline (petrol) additive to help preserve the fuel
in the tank and in the engine’s fuel system during
short-term storage.

Lubricant — Indmar uses and recommends fully
synthetic 15W-50 meeting API rating of SN in its 2.3
liter engines.

Coolant — 50/50 mix propylene glycol and distilled
water.

A WARNING

Under no circumstances can the engine

be operated on fuels with an octane rating
lower than 87 or an ethanol content greater
than 10%; a loss of performance and pre-
ignition and permanent engine damage not
covered by Indmar’s Limited Warranty are
likely to occur.
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PRE-DELIVERY INSPECTION/CHECKS

Pre-delivery inspection ensures the safety and
reliability of Indmar engines. It provides the retail
purchasers with the peace of mind that their new
boat has been inspected and tested for proper
operation before delivery. Indmar recommends

that the inspection be done in a timely manner,
allowing time for repairs that may be necessary
prior to the retail delivery of the boat. The inspection
is carried out in two stages. Stage one is a static,
pre-operational inspection. Stage two is a sea trial/
operational inspection performed with the boat in
the water and underway. After completion of the
inspection, it is very important to complete the
inspection form and warranty registration and return
it to Indmar within 10 days of retail delivery.

Stage One - Static Inspection

1. Record the engine and transmission model and
serial numbers.

2. Check the engine for service updates, recalls
and calibration changes that are located on the
Indmar service portal.

3. Record the diameter, pitch and direction of
rotation of the propeller. Also verify proper
torque of the engine and transmission mounting
bolts and other installed hardware.

4. Check for fuel and oil leaks. Visually and
manually touch each fuel and oil line to check
for leaks. Note the location of any leaks and
correct the deficiencies.

NOTICE

The fuel tank and lines to the engine are
selected and installed by the boat manufacturer,
not Indmar. Any leaks associated with this part
of the fuel system should be corrected at the
direction of the boat manufacturer and are not
an Indmar warranty item.

5. Visually inspect all the wiring in the engine
compartment. Check to ensure that all
the engine wiring harness connectors are
plugged in and seated completely. Inspect the
remaining wiring in the engine compartment
for proper routing and connections. Make sure
all harnesses are not touching any hot engine
components.

NOTICE

The wiring harness coming from the boat to

the engine is fabricated and installed by the
boat manufacturer, not Indmar. Any problems
associated with this part of the wiring system
should be corrected at the direction of the boat
manufacturer and are not an Indmar warranty
item.

6. Engine and transmission oil levels must be
verified prior to engine operation. Levels must
be at correct operating range.

7. Check antifreeze level in expansion tank,
recheck after running engine. Verify freeze
protection is adequate for the environment.

8. Check the cooling and exhaust hoses for
proper connections. Attach any hoses removed
for winterization. Inspect all hoses for proper
routing, rubbing and cuts. If the engine is
equipped with a hull seacock, ensure the hull
seacock is in the open position.

9. Install and tighten all drain plugs. If the engine
drain plugs have been removed for shipping or
winterization, coat all drain plugs with Loctite
PST pipe sealant with Teflon and insert them
into each drain location. Do not over tighten
drain plugs. Damage to the plugs and threads
may occur.

10. Check the drive belt for proper alignment and
tension. Also inspect the belt and pulleys for
damage.

11. Check the battery for proper installation. The
battery must be secured and not able to move
around when the boat is in operation. Check to
make sure the battery is properly charged.

12. Check the shift and throttle controls for proper
operation. They should move freely with no
sticking or binding. The boat manufacturer
selects and installs the shift control cables.
Please follow their recommended procedure for
verifying proper installation and operation.

Installation Manual
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Improper adjustment of the throttle and shift
controls can cause engine and/or transmission
damage. Damage resulting from the improper
installation and adjustment of these cables is
not covered under Indmar warranty.

Stage Two — Sea Trial / Operational
Inspection (Boat in the Water Tests)

NOTE: Engine alignment must be checked at this
time with the boat in the water, fuel tanks filled and
a normal load on board.

1. Check engine alignment with propeller shaft.
If the maximum feeler gauge that can slip
between the flange faces (check every 90°) is
0.003" (0.08 mm) or less, the unit is properly
aligned. If a thicker gauge can be inserted
at any point, the engine mounts must be
readjusted until proper alignment is obtained.

2. With the boat in the water and secured in a slip,
locate the Data Link Connector (DLC) on the
engine and connect the Diacom data cable from
a laptop computer to the engine.

NOTE: On twin-engine applications, Diacom can
read data only on the engine it is connected to.
Disconnect from the current Data Link Connector
and reconnect to the other engine when instructed.

A WARNING

Never run the engine with any fuel leaks. If
any fuel leaks are found during the initial
priming of the fuel system or while running
the engine, repair them before continuing to
operate the engine.

3. Prime the fuel system by turning the ignition
switch to the ON position. Allow the fuel pump
to run for 10 seconds. Turn the ignition switch to
the OFF position for 10 seconds. Turn the switch
back on for 10 seconds. Repeat this cycle twice
to ensure complete priming of the fuel system.

4. Check for fuel leaks at all lines and fittings. If
any leaks are found, they must be repaired
before proceeding.

Installation Manual
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5. Follow the boat manufacturer’s starting
procedures regarding blowers, etc., before
starting the engine. Start the engine and allow
it to idle. Verify the raw water pump is operating
and water is exiting the engine at the exhaust.

A WARNING

Never check for a leak using your hands.
Always use a piece of wood or cardboard.
High-pressure fuel can penetrate your skin
and result in serious injury.

6. Check each fuel line and fitting for leaks by
running a piece of cardboard around and under
each line and fitting. If a leak is present, shut off
the engine immediately and correct the problem
before proceeding.

7. Check each oil and water line for leaks in the
same manner. Shut off the engine and correct
any leaks before proceeding.

8. Check sea strainer (if equipped) for air bubbles.
Shut off engine and tighten strainer connections
if bubbles are seen.

9. With the engine running, also check for exhaust
leaks at each hose and fitting.

10. Check the drive belt and pulleys for abnormal
movement.

11. Cycle the shifter through the forward and
reverse gears and back to neutral.

12. Shut off the engine.

13. Check the transmission fluid. Follow the
transmission manufacturer’s recommendation
for checking the fluid level and add fluid if
needed.

After starting, engine must rest 15 minutes for
oil drain-back before checking engine oil level
or an inaccurate reading may result.

14. Check the engine oil level by removing the
dipstick and wiping with a clean, lint-free cloth.
Re-install the dipstick fully and remove quickly.
The oil level shown must be within the cross-
hatched area for a warm engine after the 15
minute drain-back time. Add the correct oil type if
necessary and re-check level. The hole above the
cross-hatched area indicates the full cold oil level.
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Figure 6-2: Engine Oil Dipstick Location
1 - Dipstick 2 - Oil Fill

17. Perform an engine performance test while
underway. After the engine has reached normal
operating temperature, accelerate the boat until
on plane and a cruising speed of about 3600
RPM has been reached.

18. Operate the boat at this speed for 5 minutes.
While the boat is running at this speed, verify
normal readings on all gauges, listen for any
abnormal sounds or vibrations, smell for any
signs of fuel, smoke, etc., and look for any
abnormal operational characteristics.

Do not run the engine at wide open throttle for
more than 1 minute until the engine is properly
broken in.

A cauTion

e DO NOT OVERFILL. Oil levels above
the relevant marks may cause engine
damage.

e DO NOT REMOVE the dipstick when the
engine is running.

K

r,v&'o’.'&o}M
R

Figure 6-3: Engine Dipstick Level

15. Check coolant level and top off as necessary.

16. Check the engine management system using
Diacom software. With the engine off, key on,

check the ECM for trouble codes. If any codes

are present, write them down. Using Diacom,

clear the trouble codes. Turn the key off and wait
15 seconds. Turn the ignition back on and check

for codes again.
NOTE: For twin-engine applications, disconnect

Diacom from the first engine and repeat step 7 for
the second engine, making sure to note any trouble

codes before clearing.

19. After 5 minutes, accelerate to wide open throttle.
Run at wide open throttle until the RPMs of the
engine have stopped increasing.

Note this reading on the tachometer.

20. Reduce throttle to 3600 RPM and operate
the boat for an additional 5 minutes. During
this time, frequently observe the gauges and
the malfunction indicator lamp. If all readings
appear normal, return the engine to idle.

21. Using the Diacom software, take a snapshot
recording of the normal readings of the engine
management system. Start the record function
of the Diacom software. Idle the engine for 10
seconds. Operate the boat underway at 1000,
2000, 3000 and 4000 RPM for 10 seconds
each. Return to idle for 10 seconds, and
then accelerate to 3600 RPM and run for 30
seconds.

22. Accelerate to wide open throttle and run until
the RPMs stop increasing. Do not exceed 1
minute at wide open throttle. Return to idle, and
idle for 10 seconds. Stop the Diacom recording.
Save the recordings using the date and the
engine serial number as the file name.

NOTE: On twin-engine applications, make a
similar recording of the second engine using the
Diacom software and store it on the same memory
device as the first recording.
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PRE-DELIVERY INSPECTION (PDI)
FORM

A complete pre-delivery inspection must be
performed before the boat is delivered to the retail
customer. A thorough PDI will identify any concerns
or faults with the powertrain system that can then
be corrected before delivery of the vessel. This
process, when properly implemented, will improve
customer satisfaction and lower warranty costs. See
the PDI section of the engine installation manual
for the proper procedures necessary to perform the
pre-delivery inspection. See Certified Pre-Delivery
Inspection By Dealership on page 6-8.
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© 04/2020 Indmar Marine Engines

6-7



Indmar

M ARINE ENGINES

SECTION 6

Indmar Engine Certified Pre-Delivery Inspection By Dealership

Authorized Boat Builder dealers must perform the following checks and inspections prior to releasing boat
for operation. This completed form must be kept with the boat sales records.

Dealer Name:

Owner’s Name:

Engine Serial Number: Delivery Date:

Engine Oil Level Dealer Operational Inspection

Fuel Lines Tight - No Leakage
Oil Lines & Filter Tight - No Leaks
Water Lines Tight - No Leaks

Boat Launched or Backed into Pit

Examine All Engine Mounts to Make Sure
They are Properly Aligned and Tight

Check Shaft Alignment/Jet Pump CV Joint
Check Bilge for Water Leaks

Trans Fluid Level - No Leakage

Fresh Water (Closed) System Only. Check that
system is filled with an appropriate mixture of
propylene glycol antifreeze and distilled water.

Prime EFI Fuel System

Operate Blower for 4 Minutes Minimum

Alternator Belt - Proper Tension Start Engine - Check Instruments Etc.

Exhaust Hoses and Clamps Tight Check Engine Timing degrees

Engine Properly Aligned and Installed Check Cooling System

Engine / Propeller Shaft Alignment of 0.003" Check WOT RPM RPM
(0.08 mm) or Less Verified

Engine Mounts Tight Consumer Delivery ltems

Electrical Connections Tight and Properly
Installed

Discuss Operator’s Manual with Customer

Explain Warranty Coverage & Requirements

Water Drain Plugs Tight Discuss Maintenance & Other Procedures

Throttle Control Properly Adjusted Oil Change Intervals

Shift Control Properly Adjusted Oil Requirements

Steering Properly Installed & Operational Winterization

Battery Charged and Properly Connected Fuel Requirements

Engine Compartment Clean & Vented Break-In Requirements
Fuses and Circuit Breaker

Propping & WOT RPM Regq.

Dealer Certification

I have completed the above inspection on this date

Dealer Signature:

Owner Signature:

Attention Owner - be certain your dealer has completed and signed the pre-delivery inspection.
Please be sure to sign the delivery confirmation above.

Installation Manual
6'8 © 04/2020 Indmar Marine Engines



Installation Manual

Indmar

M ARINE ENGINES

Section 7
Testing Procedures

CONTENTS
ENGINE COMPARTMENT PRESSURE DIFFERENTIAL TEST ................. 7-2
ENGINE COMPARTMENT TEMPERATURE TEST ..o 7-2
FUEL SYSTEM PRESSURE TEST ..ot 7-3
EXHAUST BACK PRESSURE TEST ......ooiiiiiiii e 7-3

© 04/2020 Indmar Marine Engines

7-1



SECTION 7

Indmar

M ARINE ENGINES

ENGINE COMPARTMENT PRESSURE
DIFFERENTIAL TEST

The test should be performed on a production boat
outfitted with all options and accessories as it would
be delivered to the customer.

Engine compartment pressure must be measured

using a manometer. The test meter must be able to
take measurements remotely without requiring the

engine cover to be opened.

NOTE: During the testing session, no outside air
is to be forced into the engine compartment, the
bilge blower should not be operated and the engine
cover must remain closed.

Install the manometer per the manufacturer’s
recommendations under the engine cover and run
the boat at wide open throttle under normal boat
load underway.

The maximum pressure differential between the
inside and outside of the engine compartment must
be less than 2" (51 mm) of water.

The recommended manometers used to perform
this test are:

* Dwyer instruments model 475-0FM
* Fluke instruments model 922

ENGINE COMPARTMENT
TEMPERATURE TEST

The test should be performed on a production boat
outfitted with all options and accessories as it would
be delivered to the customer. This test must be
performed with the boat in the water and underway.
Do not perform this test on the trailer or by “free-
revving” the engine.

This test should be performed on a day when
ambient temperatures exceed 90°F (32°C).
Preferable conditions will be measured on a “full
sun” day to maximize sun load during the hot soak
process.

NOTE: During the testing session, no outside air
is to be forced into the engine compartment, the
bilge blower should not be operated and the engine
cover must remain closed.

1. Mount at least two type K thermocouples
(attached to the appropriate display device)
in the engine compartment. The first will be
mounted 1" (2.5 cm) above the flame arrestor to
measure air intake temperature. The second will
be mounted to the highest point of the engine
compartment cover. If the fuel pump is mounted
on the engine, a third thermocouple should be
placed directly on the fuel pump body.

2. Start the engine and turn off blower. Operate
at light loads under 2500 RPM until normal
operating temperature 160°F (71°C) is reached.

3. Run engine at WOT until manometer and
thermocouple reading from flame arrestor
stabilize, not to exceed five minutes. |AT
reading must be no greater than 30°F (17°C)
above ambient. Higher readings will require
an increase or location change of ventilation
system.

Do not exceed five minutes run time at any
planing speeds until the engine has reached
ten operating hours.

4. After 30 minutes of continuous operation, move
the throttle to idle and immediately turn off the
key. Do not idle the boat; let the boat coast to a
stop.

5. Allow the engine to “hot soak” for 30 minutes
without lifting the engine cover. Continue taking
temperature readings every 5 minutes and
record your results.

If any temperature readings exceed the
specifications, the engine compartment will
need to have additional ventilation designed
into it and the test must be performed again to
verify compliance.
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FUEL SYSTEM PRESSURE TEST

It is important to check the fuel pressure after
installing the fuel system. This test must be
performed with the boat in the water and underway.
Do not perform this test on the trailer or by “free-
revving” the engine.

NOTE: The engine must be capable of reaching
the specified wide open throttle RPM maximum,
which must be verified using a scan tool.

1. Operate the boat at wide open throttle underway
at full load for at least 2 minutes. Observe the
pressure readings indicated on the Diacom
screen. Record the fuel pressure reading.

2. These readings must be within specifications
at idle and full throttle. If the readings are out of
specification, the fuel system must be corrected
to be within specifications.

Fuel Pump Pressure Specification:
58.8 psi (405 kPa) minimum

It is important to check the fuel pressure after
installing the fuel system. This test must be
performed with the boat in the water and underway.
Do not perform this test on the trailer or by “free-
revving” the engine.

EXHAUST BACK PRESSURE TEST

The exhaust system design must be of the correct
size to prevent excessive back pressure. Back
pressure is defined as a restriction in the flow of
exhaust. The 2.3 EcoBoost engine requires 4.00"
(102 mm) ID exhaust hose and thru-hull fitting.

All engines have some back pressure; however,
power output can be directly related to the amount
of exhaust that can flow from an engine.

NOTE: The engine must be capable of reaching
the specified wide open throttle RPM maximum,
which must be verified using a scan tool.

Installation Manual
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1. Remove the plug from the test port on the
exhaust pipe.

2. Attach the pressure transducer Fluke model
PV350 or similar to the fitting.

3. Run the engine until normal operating
temperature is reached.

4. Operate the engine at WOT and record the back
pressure reading.

5. The back pressure must not exceed 5 psi
(34.5 kPa) when measured 12-24" (30-61 cm)
from the exhaust elbow.

If the readings exceed the specifications, exhaust
system changes must be made. These may include
but are not limited to:

* Reducing exhaust system length
* Increasing diameter of exhaust hoses
* Reducing muffler restriction if equipped

¢ Ensuring exhaust outlet ports are above the
water line
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For inboard applications, contact your Indmar
Applications Engineer with your specific
configuration requirements.
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J1939 DIAGNOSTIC TROUBLE CODES

SPN FMI Fault Description
0 31 BP pegging offset out-of-range
1 31 TIP pegging offset out-of-range
29 3 FPP2 high voltage
29 4 FPP2 low voltage
51 3 TPS1 high voltage
51 4 TPS1 low voltage
51 7 Unable to reach higher TPS
51 7 Unable to reach lower TPS
51 31 TPS1/2 simultaneous voltages
51 3 TPS1 high voltage
51 4 TPS1 low voltage
51 7 Unable to reach higher TPS
51 7 Unable to reach lower TPS
51 31 TPS1/2 simultaneous voltages
91 3 FPP1 high voltage
91 4 FPP1 low voltage
91 16 FPP1 higher than FPP2
91 18 FPP1 lower than FPP2
91 31 FPP1/2 simultaneous voltages
94 3 Secondary FP high voltage
94 4 Secondary FP low voltage
94 0 Secondary fuel pressure high
94 1 Secondary fuel pressure low
100 18 Oil pressure low stage 1 (sender)
100 1 Oil pressure low stage 2 (sender)
100 0 Oil pressure high (sender)
100 3 Oil pressure sender high voltage
100 4 Oil pressure sender low voltage
102 5 Control underboost 2
102 0 Control overboost
102 1 Control underboost 1
102 3 TIP/TOP high voltage
102 4 TIP/TOP low voltage
102 2 TIP/TOP active
105 3 IAT high voltage
105 4 IAT low voltage
105 15 IAT higher than expected 1
105 0 IAT higher than expected 2
106 16 MAP high pressure
106 4 MAP low voltage
108 0 BP high pressure
108 1 BP low pressure
110 3 ECT / CHT high voltage
B'2 © 04/2020 IndrnlgrStl\E/iIg?itrI]C()enE%Z?nueasl



Indmar

M ARINE ENGINES

OBD-M TROUBLE CODES

SPN FMI Fault Description
110 4 ECT / CHT low voltage

110 15 ECT higher than expected 1

110 0 ECT higher than expected 2

110 16 CHT higher than expected 1

110 0 CHT higher than expected 2

110 17 Failed to reach operating temperature

168 15 Battery System Voltage high

168 17 Battery System Voltage low

441 3 EMWT1 high voltage

441 4 EMWT1 low voltage

441 15 EMWT1 higher than expected level 1

441 0 EMWT1 higher than expected level 2

515 15 Max govern speed override

515 16 Fuel rev limit

515 0 Spark rev limit

628 13 Flash checksum invalid

629 31 CORP failure

629 31 RTI 1 loss

629 31 RTI 2 loss

629 31 RTI 3 loss

629 31 A/D loss

629 31 Invalid interrupt

630 12 RAM failure

636 4 Crank loss

636 2 Crank sync noise

636 8 Never crank synced at start

639 13 CAN1 address conflict failure

651 5 CR Injector High-Side Short to Ground - 1
651 6 Injector Coil Shorted - 1

652 5 CR Injector High-Side Short to Ground - 2
652 6 Injector Coil Shorted - 2

653 5 CR Injector High-Side Short to Ground - 3
653 6 Injector Coil Shorted - 3

654 5 CR Injector High-Side Short to Ground - 4
654 6 Injector Coil Shorted - 4

697 5 Intake VCT Camshaft Solenoid open / ground short
697 3 Intake VCT Camshatft Solenoid short to power
703 3 Transmission Temp Sensor high voltage
703 4 Transmission Temp Sensor low voltage
710 3 Fuel Rail Pressure high voltage

710 4 Fuel Rail Pressure low voltage

713 3 Throttle Inlet Pressure high voltage

713 4 Throttle Inlet Pressure low voltage

723 4 Cam1 loss (intake)
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SPN FMI Fault Description
723 4 Cam2 loss (exhaust)
723 2 Cam sync noise
731 4 Knock sensor open
731 2 Knock excessive signal
731 15 Knock retard at limit
731 15 Knock retard above threshold
924 3 AUX_PWMS5 (EGO3 Heater Circuit Driver) short to power
925 5 Wastegate Actuator Control open / ground short
925 3 Wastegate Actuator Control short to power
926 5 Starter Output open / ground short
926 3 Starter Output short to power
1079 3 5VE1 high voltage
1079 4 5VE1 low voltage
1079 31 5VE1/2 simultaneous out-of-range
1080 3 5VEZ2 high voltage
1080 4 5VE2 low voltage
1268 11 Spark Plug or Coil Failure - 1
1268 5 Primary Loop Open or Low-Side Short to Ground - 1
1268 6 Primary Coil Shorted - 1
1269 11 Spark Plug or Coil Failure - 2
1269 5 Primary Loop Open or Low-Side Short to Ground - 2
1269 6 Primary Coil Shorted - 2
1270 11 Spark Plug or Coil Failure - 3
1270 5 Primary Loop Open or Low-Side Short to Ground - 3
1270 6 Primary Coil Shorted - 3
1271 11 Spark Plug or Coil Failure - 4
1271 5 Primary Loop Open or Low-Side Short to Ground - 4
1271 6 Primary Coil Shorted - 4
1323 11 Misfire detected - 1
1323 31 Emissions/catalyst damaging misfire - 1
1324 11 Misfire detected - 2
1324 31 Emissions/catalyst damaging misfire - 2
1325 11 Misfire detected - 3
1325 31 Emissions/catalyst damaging misfire - 3
1326 11 Misfire detected - 4
1326 31 Emissions/catalyst damaging misfire - 4
1348 4 FPump relay control ground short
1348 5 Fpump relay coil open
1348 3 Fpump relay coil short to power
1485 4 Relay control ground short
1485 5 Relay coil open
1485 3 Relay coil short to power
1634 2 Hardware ID Failure
1634 13 Calibration Configuration Error
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SPN FMI Fault Description
2646 5 Fuel Volume Regulator Control open / ground short
2646 3 Fuel Volume Regulator Control short to power
2647 3 PWMS9 short to power
2651 5 CR Injector High-Side Short to Ground - 1
2651 3 CR Injector Low-Side Short to Power - 1
2652 5 CR Injector High-Side Short to Ground - 2
2652 3 CR Injector Low-Side Short to Power - 2
2653 5 CR Injector High-Side Short to Ground - 3
2653 3 CR Injector Low-Side Short to Power - 3
2654 5 CR Injector High-Side Short to Ground - 4
2654 3 CR Injector Low-Side Short to Power - 4
3050 11 Gasoline Catalyst Monitor/Efficiency out of range
3104 5 CRI Fuel Inlet Metering Valve Loop Open or Short to Ground
3105 6 CRI Fuel Inlet Metering Valve Coil Short or Short to Power
3217 5 EGO1 open/ lazy
3217 3 Pre-Cat Sensor Bank 1 sense cell voltage high
3221 31 Pre-Cat Sensor Bank 1 internal processor fault
3221 3 Pre-Cat Sensor Bank 1 cal resistor voltage high
3222 3 Pre-Cat Sensor Bank 1 heater supply high voltage
3222 10 Pre-Cat Sensor Bank 1 sense cell slow to warm up
3222 0 Pre-Cat Sensor Bank 1 sense cell impedance high
3222 4 Pre-Cat Sensor Bank 1 heater open / ground short
3222 3 Pre-Cat Sensor Bank 1 heater short to power
3256 5 EGO3 open / lazy
3261 4 Post-Cat Sensor Bank 1 open / ground short
3468 1 FT gaseous fuel extremely low
3563 15 MAP higher than expected
4236 0 Closed Loop learned value high gasoline bank1
4236 1 Closed Loop learned value low gasoline bank1
4237 0 Adaptive Learn high gasoline bank1
4237 1 Adaptive Learn low gasoline bank1

520800 7 Intake cam / position error

520801 7 Exhaust cam position error
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SPREADER BAR

30 3/4" + 1/4"

15 3/8" + 1/4" —

Refer to ASME B30.20 for material selection.
Spreader bar should be capable of lifting 1,200 Ibs (545 kg).
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