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1. The Development Story

Since its establishment, Yanmar has been dedicated to developing its own new technologies 

improvement of "Life Cycle Value" by developing products that embody reliability, durability 
and low cost operation, because auxiliary engines are relied upon throughout the long life of a 
ship.
However, as atmospheric pollution damages the environment and global warming has begun 
to effect the ecosystem, protecting the environment has become a vital global issue. Yanmar 

hope, Yanmar is developing engines in harmony with the environment 2, 
SOx, and other emissions and reducing the use of environmentally damaging substances.
The concepts behind the 6EY22 engine of "Improving Life Cycle Value" and "Harmony with the 
Environment" deliver customer satisfaction by offering solutions for both economy and envi-
ronmental protection.
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2. Development Concept and Policies

Raising L.C.V. 
(Life Cycle Value) for Customers

Selecting and Developing 
Long Life Parts 

Easy Maintenance 

Piping 

Harmony with the Environment

Reduced Emissions
2, SOx)

Reducing Environmentally 
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3. 
Capacity

6
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6EY18LW 6EY22LW
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6EY22LW

400 750 1300
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4. Structural Outline

External View

(Operation side)

Hydraulic
 governor

Cooling water temp.
regulating valve

Turbocharger

Air cooler

Fuel pressure control valve
Fuel strainer

Fuel feed
 pump

Engine control panel

Lub. oil pump

Cooling water 
pump

Air starter
Lub. oil priming pump

Lub. oil strainer (automatic back-washing type)

Lub. oil temp. regulating valve

Lub. oil cooler

Lub. oil pressure control valve
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6EY22 Diesel Engine

Sectional View

Cylinder head
 Hydraulically tightened bolts
 ntegrated intake pipe
 ntake swirl

Cylinder liner
 rotection ring installed

Piston
 uctile cast iron mono-block 

  type
 Laser alloyed ring grooves

Crankshaft
 Forged special steel
  balance weights

Common bed
 uilt-in sump tank

Cylinder block
 Hanging bearing structure

  (with side tightening bolts)
 ain bearing bolts tightened

  by hydraulic pressure

Fuel injection pump
 High pressure in ection type
 peciali ed coating plunger

Fuel injection valve
 on-cooling type
 taggered layout multi-holes 

  no le
 Low sac type

Exhaust valve
 Cooled e haust valve 

  seat
 imonic material
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5.  Raising Life Cycle Value (L.C.V.)

Contamination of combustion chamber

Contamination of lub. oil

Oil leakage from stem seal

Contamination of turbocharger

Gas blow-by from valve seat

Wear of piston rings and 
cylinder liner  

Wear of moving parts

Early clogging of lub. oil strainer
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The Low Sac Fuel Injection Valve

Sac volume

■The effect of low sac fuel valves

S1 E1

S2 E2

Intake valve
Exhaust valve

S1 E1

S2 E2

Intake valve
Exhaust valve

■ The effect of valve opening pressure (Heavy fuel oil (H.F.O.) operation, engine load 10%)
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Lower surface of the 
top ring groove

Laser irradiation only

[Laser] [Laser alloying]

Alloy powder

Laser irradiation

Conventional New system

Nozzle

Top ring

Cylinder liner

Cooling water
passage
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Intake and Exhaust Valve Stem Seals

Improved stem seal 

Nimonic exhaust valve

Cooled-type exhaust valve seat

Cylinder head

Single lip

Back pressure lip

Double lip
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Automatic Back-Washing Lubricating Oil Strainer

Back-washed
lub. oil outlet

Lub. oil outlet

Lub. oil inlet

Turbine

Back-washing nozzleFilter element

Purifier

HeaterPump
Overflow

tank

Lub. oil cooler

Lub. oil cooler

No.2
Engine

No.1
Engine

Lub. oil pump

Lub. oil
pump

Turbo
charger

Turbo
charger

Automatic
back-washing

strainer

Automatic
back-washing

strainer

Back-washed
lub. oil

Back-washed
lub. oil
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Easy Maintenance

Air starter
Lub. oil strainer

Lub. oil cooler

Air cooler

Turbocharger

■ Modular construction of the turbocharger 
and air cooler

■Modular construction of the lub. oil system

Turbocharger

Air cooler core Lub. oil cooler

Lub. oil strainer
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Piping and Wiring Joints

Turbocharger

Fuel strainer

Fuel feed pump

Exhaust outlet

Lub. oil pump

Fuel oil
inlet/outlet

Cooling water 
pumps

Cooling water
outlet

Breather 
outlet

Cooling water
inlet

Lub. oil
inlet/outlet

■Mixed freshwater cooling system 

Cooling water inlet

Cooling water outlet

Air cooler 

Lub. oil cooler Low temp.  
cooling water pump

High temp.  
cooling water pump

T
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LCV Improvement

Piping and Wiring Joints

(Operation side)

Local control panel

Engine control panel

Lub. oil priming pump panel
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6. Harmony with the Environment
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■Conventional injection system ■Staggered layout injection system

Air Flow Motion

■Intake swirl and squish

Swirl
Squish

Swirl
Squish
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6.2 High Pressure Miller Cycle System

Miller Type Cam

■

Crank angle
BDC BDC

IVC

V
al

ve
 li

ft

TDC

Miller cycle 
intake valve

Exhaust valve

EVO IVO EVC

Intake air Intake air
Compressed

air
Intake air

+
Expanded air

Intake Exhaust Intake Exhaust Intake Exhaust Intake Exhaust

Temperature decrease
in the cylinder

Reduced air temp.
before combustion

Intake valve is 
closed earlier

Intake air is 
expanded

Reduced compression
temp.

Decreasing NOx
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High Pressure Ratio Turbocharger

■
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6.3 Corresponding to Low Sulfur Fuels (Decrease SOx)

Fuel Injection Pump Plunger Coating

■Fuel injection unit test result

Fuel Injection Pump Drive System

Cover

Leaked fuel oil is discharged to outside
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TECHNOLOGY Environment

Protection Ring

Protection ring

Cylinder liner
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7.  Comparison of Outside Dimension and 
Maintenance Interval

■

5647
29

07

26
75

1828

5930

27
52

6432

25
50

1700

7279

8N21 6EY22

■Maintenance interval and expected service life (H.F.O.)
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■ 

■Research and Development

■ Production

The Amagasaki Plant

8.  Development, Manufacturing and Service 
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www.yanmar.eu

Dealer

Head Office

Yanmar Co., Ltd. 

YANMAR FLYING-Y BUILDING, 

1-32 Chayamachi, Kita-ku, 

530-8311 Osaka, Japan, 

www.yanmar.com

Regional Office / Sales & Service

Yanmar Europe B.V. 

Brugplein 11, 1332 BS Almere, The Netherlands

T +31 (0)36 549 3200

F +31 (0)36 549 3209 

www.yanmar.eu
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