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Development of Large-sized 4 Stroke Outboard Motor “BF115/130”
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ABSTRACT

The world’s largest four-stroke outboard motor with
115/130 PS has been developed to correspond to the
growing interest in the environmental problems such as
water and air pollution. By adapting the electronically
programmed fuel injection system and the second order
twin shaft balancer for the BF115/130 outboard motor,
the followings are realized.

Environment: Exhaust gas emission level meets and
exceeds the mandatory regulated values on marine
engines by EPA (Environment Protection Agency),

Economical feature: Improvement in fuel
consumption rate as much as 50% compared with those
of existing models has been achieved,

Comfort: Easy starting, excellent trolling
performance, and low vibration level has been achieved.

The reduction in cost has been achieved as well as
high performance and excellent reliability through
utilizing mass-produced automobile engine parts for
HONDA ACCORD series and frame parts from an
existing outboard motor.
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Fig.1 Cut up view of BF130
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Ooo0000o0ooooooooon Table 1 Specifications
Code name BF130 L type
gOBFl115/1300 000000000000 0OOOODO Overall length 825mm
ooooo Overall width 550mm
Overall height 1650mm
“0Oo0gboboon -
Transom height 537mm
poooooooooooooouoo” Dry weight (with propeller) 225kg
uooooooo Engine type 4 stroke inline 4 cylinder
e IO DOODDOODDOODDOODDOOO Displacement 2254cc
0 Programmed Fuel Injectiond 0 O PGM-FIO O O [ Bore x stroke 86 x 97
e000DDO0DOODOO Compression ratio 8.8:1
e000O000O0O00DOD Valve train SOHC 1.6 valves
Valve number 4/cylinder
ebibobooooooou Maximum power 97kw/5500rpm
gooboobobooobbooobooobooooo 130ps/5500rpm
gbooobooooboooobooobooa Maximum torque 180Nm/4500rpm
ooooooooooooooooooon Recommended engine rpm range 50000 6000rpm
0000000000000 00 000000ooo Fuel supply system Programmed Fuel Injection
0'0000000000000000000000000 Ignition system Programme'd Ignition
(Full transistored)
poouoodooood Charge output 40A
ooo 0OepAD0D0OO0OO0DOODOO200600000 Cooling system Water cooling (with thermostat)
god Exhaust system Through propeller hub
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Fig.2 Layout of BF130
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BF130's system
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Automobile's system

—I Overheat lamp, buzzer |
Warning for overheat

| Overheat sensor

NE control for overheat

| OIL pressure switch |—

NE control for oil pressure drop

—I Oil press. lamp, buzzer |

Warning for oil press. drop
Warning lamp for ACG
disconnection

Warning for abnormal
discharge system

| ACG disconnection signal |—

Warning for abnormal
discharge system

| Emergency stop switch |— —I PGM warning lamp |

Emergency stop for
operator’s falling in the
Water

| Neutral switch |—

Change in controlled
engine speed between
Idling and trolling

Vehicle speed sensor

Gear position switch

| NE sensor #1 |— —I Injector #1, #4 | | NE sensor |— —| Injector #1, #4
| NE sensor #2 |— —I Injector #2, #3 | | 02 sensor |— Injector #2, #3
Reliability improvement
| MAP sensor |— —I Ignition coil | | MAP sensor |—
Follow 4-wheel technology

| TH sensor |— ECU —| EACV | | TH sensor |— ECU RACV eI RO P
| TW sensor |— —I Fuel pump relay | | TW sensor |— Fuel pump relay

Reliability improvement
[ e |

Alert function unique to the
outboard

Immediate warning for
abnormal engine

Reduction in engine
damage through NE

PGM warning lamp control

Gear position lamp
Dealing with function uniqueto

Trim sensor with 5V power
source

| Air conditioner switch |—

Air conditioner clutch outboard

Trim control unit drive

Tachometer pulse |

| Power steering switch |—

[l
)

Power steering

for Tachometer drive

Fig.3 PGM-FI system of BF115/130 compared with an automobile’s system
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Ere\g(i?;m) Oil pressure drop detection
Cruising ]
Misfire
range
Low-speed f--==-==-=------
Recovery

Time

Fig.4 Schematic figure of oil alart and RPM control

Engine Ne (rpm) Overheat detection

Cruising
Misfire range
Low-speed | = =======~=
Extremely f=-=-========---
low-speed Engine stop

Time

Fig.5 Schematic figure of over heated alart and RPM
control
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Fig.6 Loading condition of ECU
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Fig.7 Fuel system of BF115/130
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Fig.10 Comparison of objective vibration level
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Two outboards with normal
rotation only

Two outboards with
counter-rotation

Fig.11 Momentum balance by counter-rotation
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Vertical shaft rotational direction

Shift cam

0

Propeller rotational direction

(Right hand rotation from
the rear)

Propeller rotational direction
(Left hand rotation from the
rear)

Forward gear

Dog clutch

Fig.13 Standard rotating type of BF130
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Forward

Forward power transmission path

11—

Vertical shaft rotational direction

Change the phase
of shift cam

Dog clutch

Change the bearing type

Fig.14 Counter rotating type of BF130
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Fig.16 Emission regulation ranges of EPA and
achieving levels of each model
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Practical operating mode

Operation Hour rate (%) | Hull: 24ft. pleasure boat
Trolling 65
Partial (WOT x NE_0.8) 20
WOT 15
BF130 1.78 (km/h)
Improvement of
fuel consumption
2st 130PS by more than 50%
by other 1.15 (km/h)

company

Fuel consumption

Fig.17 Comparison of fuel consumption

Decrease in trolling speed

650 rpm
BF130
Trolling speed 4.3 km/h Achieving more than
20% decrease in
trolling speed.
Available for wider
needs from leisure
850 rpm to professional use.
BF90
Trolling speed 5.7 km/h

Fig.18 Decreasing trolling speed

H BF130

Subjective rating of vibration level | . 130Ps by
other company

rank A ¢

Better—

rank B

rank C

Vibration level

rank D

<—Worse

rank E

low speed ‘ medium spee& high speed

Fig.19 Subjective comparison of vibration level
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