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出力範囲  Power Range

Power Range for DU-Wärtsilä Low-Speed Engines

Humane and Earth-friendly

人にやさしく、
　　地球にやさしく
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環境規制について  NOx Emission of IMO Tier-Ⅱ & Tier-Ⅲ

電子制御の利点  Advantage of Electronically controlled engine

RT-flexエンジンの概要＆特徴  Concept and Features of RT-flex engine

flex エンジン（RT-flex engine）

部品の二重化、モニタリング機能
Redundant parts / Monitoring function
低燃費、低メンテナンスコスト
Lower fuel consumption & maintenance cost
スモークレスオペレーション
Smokeless operation
カム軸、燃料ポンプ等のタイミング調整なし
No adjustment of cam shaft & fuel pump

高い信頼性・安全性
High reliability & safety

高い経済性
High Economy

環境にやさしい
Gentle to Environment

保守性の向上
Easy maintenance

2008年10月にIMOのMEPC分科会により、Tier-Ⅱ、Tier-Ⅲと呼ばれる将来のNOx規
制であるMARPOL Annex Ⅳが採択されました。
Tier-Ⅱでは、2011年 1月1日以降建造の船について適用され、規制値はエンジン回転数
によって異なりますが、Tier-Ⅰより約20％の低減となります。
Tier-Ⅲでは、2016 年1月1日以降建造の船について適用され、規制値はエンジン回転数
によって異なりますが、Tier-Ⅰより約 80％の低減となります。但し、この規制は、船が環
境規制海域に入った場合のみ適用され、その海域外ではTier-Ⅱの規制値が適用されます。
本カタログに記載されているエンジンは、全てNOx Tier-Ⅱ規制に対応しております。
In October 2008, the Marine Environment Protection Committee (MEPC) of IMO 
adopted amendments to the MARPOL Annex Ⅳ regulations. 
These specify further NOx emission limits to be known as IMO Tier-Ⅱ and Tier-Ⅲ.
Under IMO Tier-Ⅱ, the NOx emission limits for engines installed in ships constructed on 
or after 1 January 2011 will be reduced, according to a speed-dependent function, 
about 20% from the presently valid IMO Tier-Ⅰlevels.
Under IMO Tier-Ⅲ, the NOx emission limits for engines installed in ships constructed on 
or after 1 January 2016 will be reduced, according to a speed-dependent function, 
about 80% from the presently valid IMO Tier-Ⅰlevels, when the ship is operating in a 
designated Emission Control Area. Outside designated Emission Control Area IMO 
Tier-Ⅱ limits apply.
All engines in this booklet can comply with the new upcoming IMO NOx Tier-Ⅱ emission 
regulations.

RT-flex エンジンの概要 (Concept of RT-flex engine)

RT-flex エンジンはコモンレール燃料噴射方式を採用しており、燃料噴射圧力、また燃
料弁個々の噴射タイミングを自由に制御できます。これにより、より細かな燃焼制御
を行うことが可能となり、燃費の悪化を最小限に留めてNOxの低減が実現できます。
Common-rail fuel injection system is adopted for RT-flex engines, and this 
system can control freely not only fuel injection pressure but also injection 
timing of each injection valves.
Precise combustion control can be achieved by the above, and RT-flex 
engines can comply NOx emission with minimum deterioration of BSFC.

WECS-9520制御箱
Electronic Cabinets

・FCM20
WECS=Wärtsilä Engine 
            Control System
FCM=Flex Control Module

機側操縦装置
Local Operation
Box

クランクアングル
センサー
Crank Angle
Sensor

排気弁ストロークセンサー
Exhaust Valve Stroke Sensor

レールユニット
Rail Unit

・燃料レール 
   Fuel oil rail
・サーボオイルレール
   Servo oil rail
・燃料噴射 /排気弁制御装置
   Fuel injection/
   Exhaust valve control unit

・レールバルブ
  （高速電磁弁）
   Rail valve

自動逆洗
フィルター
Automatic
Back-wash
Filter

サプライユニット
Supply Unit
・燃料ポンプ
   Fuel pump
・サーボオイル
  ポンプ
   Servo oil pump

RT-flex エンジンの構造 (Structure of RT-flex engine)
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レールユニット（Rail Unit）
燃料噴射系
●各シリンダの燃料弁を１本単位で制御
可能です。

●燃料噴射は WECS-9520 からの信号
を ICU に設置されているレールバルブ
を介して制御されています。

●低負荷域においても高圧力で燃料噴射
できます。（右図参照）

Fuel Injection
●Independent fuel injection control
for each fuel valve on each cylinder.

●WECS-9520 system controls
fuel valve action by rail valve
on Injection Control Uniit (ICU)

●High injection pressure even at
low speed (see the right chart).

■ICU……Injection Control Unit

排気弁駆動系
●排気弁開閉タイミングを自由に制御で
きます。（右図参照）

●排気弁駆動は WECS-9520 からの信
号を EVCUに設置されているレールバ
ルブを介して制御されます。

●排気弁はストロークセンサにより
フィードバック制御します。

●排気弁作動はRTAエンジン同様に油圧
で開き、エアで閉まります。

Exhaust Valve Driving
●Freely adjustable timing of valve
actiion (see the right chart).

●WECS-9520 system controls
exhaust valve action by rail
valve on Exhaust Valve Control
Unit (EVCU).

●Feedback control of exhaust
valve by stroke sensor.

●Reliable valve opening by
hydraulic oil and valve closing
by air spring, same as in proven
RTA engines.

■EVCU……Exhaust Valve Control Unit

●燃料噴射と排気弁開閉タイミングの最適
制御により燃費改善、環境性の向上が可
能です。

●The optimum control of fuel injection 
and timing of exhaust valve action for 
all cylinders materializes both low fuel 
consumption and less emission and 
thus contributes to environmental 
protection.
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RT-flexエンジンの概要＆特徴  Concept and Features of RT-flex engine

●WECS-9520は各シリンダに１つとオンラインスペア１つの FCM20 制御モジュール
から構成され、FCM20は取付けたシリンダNo.を確認し、各モジュールごとに与えら
れた役割の機器を制御します。また、万一、あるシリンダのFCM20が故障しても、エ
ンジンを停止させない設計としています。

●オンラインスペアは、各シリンダの FCM20 の情報を自動ダウンロードし、任意の
FCM20 が故障しても、パラメータ設定やプログラムのダウンロードをすることなく、
スペアとしてそのまま装備することが可能です。

●FCM20 はエンジンタイプに関わらず共用できる仕様で、予備部品の供給を容易にし
ています。

●WECS-9520, the core system of RT-flex engine, consists of FCM20 control 
modules for cylinders (one FCM module for each cylinder), one on-line spare 
of FCM20 and other electronic equipment in the control room. The FCM20 
for each cylinder controls the equipment such as servo oil pump and CR 
pump actuator assigned to the cylinder. Failure in one of the FCM20s does 
not stop the engine.

●On-line spare FCM20 automatically downloads the data from all FCM20s for 
cylinder and instantly replaces a FCM20 for cylinder if it fails without 
resetting of parameters and downloading of program so that continuous 
operatin of the engine may not be interrupted.

●FCM20 control module is common for all types of RT-flex engines and 
supply and stock of spare is easy.

■※1 OPI……… Operation Interface
■※2 CAN …… Controller Area Network
■※3 ExVa …… Exhaust Valve

■※4 EFIC …… Electronic Fuel Injection Control
■※5 SSI……… Synchronous Serial Interface bus
■※6 PWM…… Pulse Width Modulation

WECS-9520

低負荷でのスモーク改善（Smokeless Operation at Low Speed）

サプライユニット（Supply Unit）

RT-flex エンジンは各シリンダの燃料弁を１本毎に制御することができます。低負荷域に
おいて燃焼を良好に保つため、負荷に応じて、1 弁噴射 /2 弁噴射 /3 弁噴射を切替えて
います。スモークレスで低回転（R1回転の10-12％）までスムーズに運転可能です。また、
燃焼制御を容易に行えるため、更なるNOx排出量低減にも容易に対応が可能です。

In RT-flex engine fuel injection of each fuel valve is controlled independently. 
Depending on the engine speed one, two or three valves are engaged in fuel 
injection for optimum burning thus enabling smooth and smokeless operation 
at low speed of 10-12% of R1 rating. This easy burning control is also very 
effective to further reduce NOx emission.

燃料ポンプ
Fuel pump

サーボオイルポンプ
Servo oil pump

燃料ポンプ
Fuel pump

●クランク軸付歯車を介して歯車駆動します。
●高効率燃料ポンプを装備しています。
●燃料／サーボオイルは一定圧力を保つよう
フィードバック制御します。

●１ポンプが故障しても継続運転できる余裕
の或る燃料／サーボオイルポンプ容量と
なっています。

●Driven by crankshaft gear.
●High efficiency fuel pump.
●Fuel oil and servo oil kept at setting
pressure at each speed range.
●Sufficient capacity of each fuel/servo
pump to allow continuous operation
without interruption even in case of
failure of one fuel/servo pump.
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RT-flexエンジンの性能  Performance of RT-flex engine エンジンレーティング  Engine Rating

燃料消費の比較（Fuel Consumption)

RT-flex エンジンの性能（Performance of RT-flex engine)

NOx２次規制（Tier Ⅱ）に対応するため、燃料弁毎の噴射開始時期をずらすシーケンシャル燃料
噴射及び、燃料噴射 / 排気弁開閉タイミングを各負荷毎に最適化することにより、機械式 RTA
機関に比べ燃料消費率を低く抑えることができます。また、デルタチューニング及び、ローロー
ドチューニングを採用することにより部分負荷の燃費率を、より低減させることも可能です。

To cope with 2nd NOx 
reguration (Tier Ⅱ), sequential 
fuel injection and optimum 
timing control of exhaust and 
fuel injection valve ensure 
lower fuel consumption 
compared with mechanical 
RTA engine. Dalta Tuning and 
Low Load Tuning lower fuel 
consumption at low engine 
speed.

燃料消費率は燃料低位発熱量 42.7MJ/kg（ISO 15550 and 3046）により求められ、
燃料消費率の公差は＋5％です。
RT-flex エンジンは、燃料弁毎の噴射時期をずらすシーケンシャル燃料噴射、および燃料
噴射や排気弁タイミングを負荷に応じて最適化することにより、従来の機械式RTAエンジ
ンに比べ部分負荷域での燃料消費率をより低減できます。
また、RT-flex エンジンは、デルタチューニングおよびローロードチューニングを適用する
ことができ、部分負荷の燃料消費率をさらに低減させることができます。

All brake specific fuel consumptions (BSFC) are quoted for fuel of lower calorific value 
42.7 MJ/kg, and for ISO standard reference conditions (ISO 15550 and 3046).
The BSFC figures for engines are given with a tolerance of +5%. RT-flex engines have a 
lower part-load fuel consumption than the corresponding RTA engines by using 
sequential fuel injection and optimum timing control of exhaust and fuel valve injection.
RT-flex engines are also available with Delta Tuning and Low-Load Tuning for even lower 
part-load fuel consumptions.

ISO Standard Reference Condition
大気圧 1,000hPa
Barometric pressure   
過給機ブロワ入口温度 25℃
Suction air temparature
相対湿度 30%
Relative humidity 
空気冷却器冷却水入口温度 25℃
Scavenge air cooling water
temperature 

エンジンのレーティングは、出力および回転数により決められたR1, R2, R3 及び R4ポ
イントの内側でエンジンの連続最大出力（MCR）が設定されます。
RT-82T及びRT-82Cエンジンでは、レーティングが回転数方向にR1+及びR2+ポイ
ントまで延長されます。

The engine layout fields for DU-Wärtsilä low-speed engines are defined by the 
power/speed rating points R1, R2, R3 and R4.
In RT-82T and RT-82C engines, the layout field is extended to the points R1+ 
and R2+. 



パルス注油は現在の蓄圧式注油より、さらなる注油率低減を目的とし
て開発された注油システムです。

Pulse Lubricating System, newly developed to lower 
lubricating oil consumtion than conventioinal accumulator 
system, distributes cylinder lubricating oil on the liner wall with 
a timed interval.

特徴
Unique Features
●シリンダ油を効率よくライナ潤滑面に給油します。
●電子制御により任意のタイミングで注油ができます。
●作動油はサーボオイルレールから供給できるために、
特別な油圧源は不要です。

●Efficient lubricating oil distribution.
●Timing freely adjustable by electronic control.
●Hydraulic power supplied by flex servo-oil system.
No supply unit or accumulator 
required.

RT-flexの 部品構成  RT-flex System Arrangementパルス注油システム  Pulse Lubricating System
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WÄRTSILÄ RT-flex
LOW-SPEED MARINE ENGINES

  1. Crankshaft
   2. Bottom end of
       connecting rod
   3. Connecting rod
   4. Crosshead
   5. Crosshead guide
      shoes
   6. Piston rod
   7. Piston
  8. Exhaust valve
   9. Bedplate
 10. Column
11. Cylinder block
12. Tie rods
13. Diaphragm

14. Piston rod gland
15. Cylinder liner
16. Scavenge air ports
17. Anti-Polishing Ring
18. Cylinder cover
19. Exhaust valve cage
20. Exhaust manifold
21. Auxiliary scavenge
      air blower
22. Flywheel
23. Turning gear
24. RT-flex supply unit
25. High-pressure fuel
      supply pumps
26. Servo oil pumps

27. Rail unit
28. Fuel oil rail with
      inection control units
29. Servo oil rail with
      exhaust valve control
      units
30. High-pressure pipes
      to fuel injection valves
31. Exhaust valve drive
32. Electronic cabinets
33. Scavenge air receiver

INTEGRATED ELECTRONIC CONTROL
COMMON RAIL SYSTEMS FOR:
- FUEL INJECTION
- EXHAUST VALVE OPERATION
- AIR STARTING
350-960 MM CYLINDER BORE
3,475 - 80,080 KW



RT-flex96C
Main data: Version B, also available as traditional RTA type

Cylinder bore ................................... 960 mm Fuel specification:
Piston stroke.................................. 2500 mm Fuel oil..........................................700 cSt/50˚C
Speed ......................................... 92-102 rpm  ISO-F 8217:2005,
Mean effective pressure at R1......... 18.6 bar  category ISO-RMK700
Piston speed......................................8.5 m/s

Rated power, principal dimensions and weights

Cyl. 102 rpm
R1 R2 R3 R4

92 rpm
Output in kW at

Length A
mm

Weight
tonnes

 6 34 320 24 000 30 960 24 000 12 240 1 160
 7 40 040 28 000 36 120 28 000 13 920 1 290
 8 45 760 32 000 41 280 32 000 16 510 1 470
 9 51 480 36 000 46 440 36 000 18 190 1 620
 10 57 200 40 000 51 600 40 000 19 870 1 760
 11 62 920 44 000 56 760 44 000 21 550 1 910
 12 68 640 48 000 61 920 48 000 23 230 2 050
 13 74 360 52 000 67 080 52 000 24 910 2 160
 14 80 080 56 000 72 240 56 000 26 590 2 300

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

 B C D E F* G
 4 480 1 800 10 925 5 380 12 950 2 594

RT-flex84T
Main data: Version D, also available as traditional RTA type

Cylinder bore ................................... 840 mm Fuel specification:
Piston stroke.................................. 3150 mm Fuel oil..........................................700 cSt/50˚C
Speed ........................................... 61-76 rpm  ISO-F 8217:2005,
Mean effective pressure at R1......... 19.0 bar  category ISO-RMK700
Piston speed......................................8.0 m/s

Rated power, principal dimensions and weights

Cyl. 76 rpm

R1 R2 R3 R4

61 rpm
Output in kW at

Length A
mm

Weight
tonnes

 5 21 000 14 700 16 850 14 700 9 695 740
 6 25 200 17 640 20 220 17 640 11 195 870
 7 29 400 20 580 23 590 20 580 12 695 990
 8 33 600 23 520 26 960 23 520 15 195 1 140
 9 37 800 26 460 30 330 26 460 16 695 1 260

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

Full load
Rating point
BMEP, bar

IMO Tier ll

 R1 R2 R3 R4
 19.0 13.3 19.0 16.6
 173 167 173 169
 171 165 171 167

RTA
RT-flex Standard Tuning

 B C D E F* G

 5 000 1 800 12 150 5 105 14 500 2 700

* Standard piston dismantling height  can be reduced with tilted piston withdrawal.

Part load, % of R1 85 70 85 70 60
RT-flex tuning variant Standard Standard Delta Delta Low-Load
IMO Tier ll 167.8 167.0 167.1 165.5 164.5

RT
-fl

ex
96

C,
 8

4T

Full load
Rating point
BMEP, bar

IMO Tier ll

 R1 R2 R3 R4
 18.6 13.0 18.6 14.4
 177 171 177 171
 173 167 173 167

RTA
RT-flex Standard Tuning

* Standard piston dismanting height can be reduced with tilted piston withdrawal.
13 and 14-cylinder engines are only available in RT-flex versions, and not in RTA versions.

Part load, % of R1 85 70 85 70 60
RT-flex tuning variant Standard Standard Delta Delta Low-Load
IMO Tier ll 169.8 169.0 169.1 167.5 166.5

A B

C G

D

E

F

A B

C G

D

E

F
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RT-flex82T
Main data: also available as traditional RTA type

Cylinder bore .....................................820 mm Fuel specification:
Piston stroke....................................3375 mm Fuel oil.......................................700 cSt/50˚C
Speed ............................................ 68-80 rpm  ISO-F 8217:2005,
Mean effective pressure   category ISO-RMK700
at R1/R1+ ................................. 20.0/19.0 bar
Piston speed at R1/R1+ ...............8.6/9.0 m/s

Cylinder bore .....................................820 mm Fuel specification:
Piston stroke....................................2646 mm Fuel oil.......................................700 cSt/50˚C
Speed .......................................... 87-102 rpm  ISO-F 8217:2005,
Mean effective pressure   category ISO-RMK700
at R1/R1+ ................................. 20.0/19.0 bar
Piston speed at R1/R1+ ...............8.6/9.0 m/s

RT-flex82C
Main data: also available as traditional RTA type

* Standard piston dismantling height can be reduced with tilted piston withdrawal.

Rated power, principal dimensions and weights

Cyl. 76/80 rpm

R1/R1+ R2/R2+ R3 R4

68 rpm
Output in kW at

Length A
mm

Weight
tonnes

 6 27 120 21 720 24 300 21 720 11 045 785
 7 31 640 25 340 28 350 25 340 12 550 880
 8 36 160 28 960 32 400 28 960 14 055 975
 9 40 680 32 580 36 450 32 580 16 500 1 090

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

Full load
Rating point
BMEP, bar

IMO Tier ll

 R1/R1+ R2/R2+ R3 R4
 20.0/19.0 16.0/15.2 20.0 17.9
 173/171 167 173 170
 168/166 162 168 165

RTA
RT-flex Standard Tuning

 B C D E F* G

 5 320 1 800 12 250 5 400 14 750 2 700

* Standard piston dismantling height can be reduced with tilted piston withdrawal.

RT
-fl

ex
82

T,
 8

2C

Part load, % of R1/R1+ 85 70 85 70 60
RT-flex tuning variant Standard Standard Delta Delta Low-Load
IMO Tier ll 164.8/162.8 164.0/162.0 164.1/162.1 162.5/160.5 161.5/159.5

Rated power, principal dimensions and weights

Cyl. 97/102 rpm
R1/R1+ R2/R2+ R3 R4

87 rpm
Output in kW at

Length A
mm

Weight
tonnes

 6 27 120 21 720 24 300 21 720 11 045 745
 7 31 640 25 340 28 350 25 340 12 550 840
 8 36 160 28 960 32 400 28 960 14 055 935
 9 40 680 32 580 36 450 32 580 16 500 1 005
 10 45 200 36 200 40 500 36 200 18 005 1 145
 11 49 720 39 820 44 550 39 820 19 510 1 230
 12 54 240 43 440 48 600 43 440 21 015 1 335

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

 B C D E F* G
 4 570 1 600 10 930 5 400 12 700 2 310

Full load
Rating point
BMEP, bar

IMO Tier ll

 R1/R1+ R2/R2+ R3 R4
 20.0/19.0 16.0/15.2 20.0 17.9
 177/175 171 177 174
 173/171 167 173 170

RTA
RT-flex

Part load, % of R1/R1+ 85 70 85 70 60
RT-flex tuning variant Standard Standard Delta Delta Low-Load
IMO Tier ll 169.8/167.8 169.0/167.0 169.1/167.1 167.5/165.5 166.5/164.5

Standard Tuning

16 17

EnginesDU-
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RT-flex68
Main data: Version D, also available as traditional RTA type

Cylinder bore ................................... 680 mm Fuel specification:
Piston stroke.................................. 2720 mm Fuel oil..........................................700 cSt/50˚C
Speed ........................................... 76-95 rpm  ISO-F 8217:2005,
Mean effective pressure at R1......... 20.0 bar  category ISO-RMK700
Piston speed......................................8.6 m/s

RT
-fl

ex
68

Rated power, principal dimensions and weights

Cyl. 95 rpm

R1 R2 R3 R4

76 rpm
Output in kW at

Length A
mm

Weight
tonnes

 5 15 650 10 950 12 500 10 950 7 530 412
 6 18 780 13 140 15 000 13 140 8 710 472
 7 21 910 15 330 17 500 15 330 9 890 533
 8 25 040 17 520 20 000 17 520 11 070 593

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

 B C D E F* G

 4 300 1 520 10 400 4 490 12 545 2 340

* Standard piston dismantling height can be reduced with tilted piston withdrawal.

6RT-flex58T-B

12RT-flex96C

EnginesDU-

Part load, % of R1 85 70 85 70 60
RT-flex tuning variant Standard Standard Delta Delta Low-Load
IMO Tier ll 166.8 166.0 166.1 164.5 163.5

 R1 R2 R3 R4
 20.0 14.0 20.0 17.5
 174 168 174 170
 170 164 170 166

Full load
Rating point
BMEP, bar

IMO Tier ll
RTA
RT-flex Standard Tuning



A B

C G

D

E

F

A B

C G

D

E

F
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RT-flex60C
Main data: Version B

Cylinder bore ................................... 600 mm Fuel specification:
Piston stroke.................................. 2250 mm Fuel oil..........................................700 cSt/50˚C
Speed ......................................... 91-114 rpm  ISO-F 8217:2005,
Mean effective pressure at R1......... 20.0 bar  category ISO-RMK700
Piston speed......................................8.6 m/s

Rated power, principal dimensions and weights

Cyl. 114 rpm

R1 R2 R3 R4

91 rpm
Output in kW at

Length A
mm

Weight
tonnes

 5 12 100 8 450 9 650 8 450 6 638 268
 6 14 520 10 140 11 580 10 140 7 678 322
 7 16 940 11 830 13 510 11 830 8 718 377
 8 19 360 13 520 15 440 13 520 9 758 428
 9 21 780 15 210 17 370 15 210 10 798 480

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

Full load
Rating point
BMEP, bar
IMO Tier ll

 R1 R2 R3 R4
 20.0 14.0 20.0 17.5
 171 165 171 167RT-flex Standard Tuning

 B C D E F* G

 3 700 1 300 8 570 3 660 10 500 1 955

* Standard piston dismantling height can be reduced with tilted piston withdrawal.

Part load, % of R1 85 70 85 70 60
RT-flex tuning variant Standard Standard Delta Delta Low-Load
IMO Tier ll 167.8 167.0 167.1 165.5 164.5

RT-flex58T
Main data: Version D, also available as traditional RTA type

Cylinder bore ................................... 580 mm Fuel specification:
Piston stroke.................................. 2416 mm Fuel oil..........................................700 cSt/50˚C
Speed ......................................... 84-105 rpm  ISO-F 8217:2005,
Mean effective pressure at R1......... 20.2 bar  category ISO-RMK700
Piston speed......................................8.5 m/s

Rated power, principal dimensions and weights

Cyl. 105 rpm

R1 R2 R3 R4

84 rpm
Output in kW at

Length A
mm

Weight
tonnes

 5 11 300 7 900 9 050 7 900 6 381 281
 6 13 560 9 480 10 860 9 480 7 387 322
 7 15 820 11 060 12 670 11 060 8 393 377
 8 18 080 12 640 14 480 12 640 9 399 418

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

Full load
Rating point
BMEP, bar

IMO Tier ll

 R1 R2 R3 R4
 20.2 14.1 20.2 17.7
 174 168 174 170
 171 165 171 167

RTA
RT-flex Standard Tuning

 B C D E F* G

 3 820 1 300 8 822 3 475 10 880 2 000

* Standard piston dismantling height can be reduced with tilted piston withdrawal.

Part load, % of R1 85 70 85 70 60
RT-flex tuning variant Standard Standard Delta Delta Low-Load
IMO Tier ll 167.8 167.0 167.1 165.5 164.5

RT
-fl

ex
60
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RT-flex50
Main data: Version D

Cylinder bore ................................... 500 mm Fuel specification:
Piston stroke.................................. 2050 mm Fuel oil..........................................700 cSt/50˚C
Speed ......................................... 99-124 rpm  ISO-F 8217:2005,
Mean effective pressure at R1......... 21.0 bar  category ISO-RMK700
Piston speed......................................8.5 m/s

RT
-fl

ex
50

Rated power, principal dimensions and weights

Cyl. 124 rpm

R1 R2 R3 R4

99 rpm
Output in kW at

Length A
mm

Weight
tonnes

 5 8 725 6 100 6 975 6 100 5 582 200
 6 10 470 7 320 8 370 7 320 6 462 225
 7 12 215 8 540 9 765 8 540 7 342 255
 8 13 960 9 760 11 160 9 760 8 222 280

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

Full load
Rating point
BMEP, bar
IMO Tier ll

 R1 R2 R3 R4
 21.0 14.7 21.0 18.4
 171 165 171 167RT-flex Standard Tuning

 B C D E F* G

 3 150 1 088 7 646 3 300 9 270 1 636

* Standard piston dismantling height can be reduced with tilted piston withdrawal.

Part load, % of R1 85 70 85 70 60
RT-flex tuning variant Standard Standard Delta Delta Low-Load
IMO Tier ll 167.8 167.0 167.1 165.5 164.5

RT-flex50
Main data: Version B

Cylinder bore ................................... 500 mm Fuel specification:
Piston stroke.................................. 2050 mm Fuel oil..........................................700 cSt/50˚C
Speed ......................................... 99-124 rpm  ISO-F 8217:2005,
Mean effective pressure at R1......... 20.0 bar  category ISO-RMK700
Piston speed......................................8.5 m/s

Rated power, principal dimensions and weights

Cyl. 124 rpm

R1 R2 R3 R4

99 rpm
Output in kW at

Length A
mm

Weight
tonnes

 5 8 300 5 800 6 650 5 800 5 582 200
 6 9 960 6 960 7 980 6 960 6 462 225
 7 11 620 8 120 9 310 8 120 7 342 255
 8 13 280 9 280 10 640 9 280 8 222 280

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

Full load
Rating point
BMEP, bar
IMO Tier ll

 R1 R2 R3 R4
 20.0 13.9 20.0 17.5
 173 167 173 169RT-flex Standard Tuning

 B C D E F* G

 3 150 1 088 7 646 3 300 9 270 1 636

* Standard piston dismantling height can be reduced with tilted piston withdrawal.

Part load, % of R1 85 70 85 70 60
RT-flex tuning variant Standard Standard Delta Delta Low-Load
IMO Tier ll 169.8 169.0 169.1 167.5 166.5
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RT-flex48T
Main data: Version D, also available as traditional RTA type

Cylinder bore ................................... 480 mm Fuel specification:
Piston stroke.................................. 2000 mm Fuel oil..........................................700 cSt/50˚C
Speed ....................................... 102-127 rpm  ISO-F 8217:2005,
Mean effective pressure at R1......... 19.0 bar  category ISO-RMK700
Piston speed......................................8.5 m/s

RT
-fl

ex
48

T

Rated power, principal dimensions and weights

Cyl. 127 rpm

R1 R2 R3 R4

102 rpm
Output in kW at

Length A
mm

Weight
tonnes

 5 7 275 5 100 5 825 5 100 5 314 171
 6 8 730 6 120 6 990 6 120 6 148 205
 7 10 185 7 140 8 155 7 140 6 982 225
 8 11 640 8 160 9 320 8 160 7 816 250

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

Full load
Rating point
BMEP, bar

IMO Tier ll

 R1 R2 R3 R4
 19.0 13.3 19.0 16.6
 173 167 173 169
 171 165 171 167

RTA
RT-flex Standard Tuning

 B C D E F* G

 3 170 1 085 7 334 3 253 9 030 1 700

* Standard piston dismantling height can be reduced with tilted piston withdrawal.

Part load, % of R1 85 70 85 70 60
RT-flex tuning variant Standard Standard Delta Delta Low-Load
IMO Tier ll 167.8 167.0 167.1 165.5 164.5

RT-flex48T
Main data: Version D, also available as traditional RTA type

Rated power, principal dimensions and weights

Cyl.
ER1 ER2

Output in kW at 127 rpm
Length A mm Weight tonnes

 5 6 900 6 550 5 314 171
 6 8 280 7 860 6 148 205
 7 9 660 13 125 6 982 225
 8 11 040 10 480 7 816 250

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

Rating point
BMEP, bar

IMO Tier ll

 Load ER1 ER2
  18.0 17.1
 100% 171.5 170.0
 100% 169.5 168.0
 85% 166.3 164.8
 70% 165.5 164.0
 85% 165.8 164.5
 70% 164.4 163.3
 60% 163.4 162.5

RTA
RT-flex
RT-flex
RT-flex
RT-flex
RT-flex
RT-flex

Tuning variant

Standard Tuning
Standard Tuning
Standard Tuning
Delta Tuning
Delta Tuning
Low-Load Tuning

 B C D E F* G

 3 170 1 085 7 334 3 253 9 030 1 700

* Standard piston dismantling height can be 
   reduced with tilted piston withdrawal.

Economy Ratings

R3

R4 R2

Speed

Power

Engine
layout field

Engine-MCR

ER2

ER1

R1
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RT-flex40
Cylinder bore ................................... 400 mm Fuel specification:
Piston stroke.................................. 1770 mm Fuel oil..........................................700 cSt/50˚C
Speed ....................................... 124-146 rpm  ISO-F 8217:2005,
Mean effective pressure at R1......... 21.0 bar  category ISO-RMK700
Piston speed......................................8.6 m/s

RT
-fl

ex
40

,3
5

Rated power, principal dimensions and weights

Cyl. 146 rpm

R1 R2 R3 R4

124 rpm
Output in kW at

Length A
mm

Weight
tonnes

 5 5 675 4 550 4 825 4 550 5 050 109
 6 6 810 5 460 5 790 5 460 5 750 125
 7 7 945 6 370 6 755 6 370 6 450 140
 8 9 080 7 280 7 720 7 280 7 150 153

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

Full load
Rating point
BMEP, bar
IMO Tier ll

 R1 R2 R3 R4
 21.0 16.8 21.0 19.8
 175 169 175 173RT-flex Standard Tuning

 B C D E F* G

 2 590 950 6 335 1 660 7 700 1 425

* Standard piston dismantling height can be reduced with tilted piston withdrawal.

Part load, % of R1 85 70 85 70 60
RT-flex tuning variant Standard Standard Delta Delta Low-Load
IMO Tier ll 171.8 171.0 171.1 169.5 169.5

Cylinder bore ................................... 350 mm Fuel specification:
Piston stroke.................................. 1550 mm Fuel oil..........................................700 cSt/50˚C
Speed ....................................... 142-167 rpm  ISO-F 8217:2005,
Mean effective pressure at R1......... 21.0 bar  category ISO-RMK700
Piston speed......................................8.6 m/s

Rated power, principal dimensions and weights

Cyl. 167 rpm

R1 R2 R3 R4

142 rpm
Output in kW at

Length A
mm

Weight
tonnes

 5 4 350 3 475 3 700 3 475 4 434 69
 6 5 220 4 170 4 440 4 170 5 046 80
 7 6 090 4 865 5 180 4 865 5 658 90
 8 6 960 5 560 5 920 5 560 6 270 98

Brake specific fuel consumption (BSFC) in g/kWh

Dimensions
mm

Full load
Rating point
BMEP, bar
IMO Tier ll

 R1 R2 R3 R4
 21.0 16.8 21.0 19.8
 176 170 176 174RT-flex Standard Tuning

 B C D E F* G

 2 264 830 5 556 1 220 6 850 1 326

* Standard piston dismantling height can be reduced with tilted piston withdrawal.

Part load, % of R1 85 70 85 70 60
RT-flex tuning variant Standard Standard Delta Delta Low-Load
IMO Tier ll 172.8 172.0 172.1 170.5 169.5

RT-flex35
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Portable TF-Detector（Trace of Ferrous powder Detector）
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  Easy operation as 1-2-3
1. Sample small amount of oil in a glass tube.
2. Set a glass tube to TF-Detector.
3. Press button, then TF-Detector shows the magnetic particle   
density in 'ppm' within 20 seconds.

If you want, you can save the measurement data with date and time by 
pressing [SAVE] button. Portable TF-Detector has memory for 480 data 
(24 unit x 20 data), and you can copy the data to SD-card for PC.

高分解能磁性粉濃度測定装置
Very sensitive magnetic 
particle detector with 
high resolution.

高精度な鉄分濃度の計測
大きさが数ミクロン程度の磁性粉をも測定できるので、異常磨耗を早期に発
見することができます。
High sensitivity and resolution
TF-Detector examines magnetic particles of a size down to a few 
micro-meters with resolution of less than 5ppm. So, you can find out 
abnormal wear at very early stage.

大型舶用ディーゼルエンジンへの適用例
シリンダドレン油中の磨耗粉を定期的に計測することにより、ピストンの摺動
状態を把握することができます。
ピストンの摺動状態に応じてシリンダ油量を調整することにより、シリンダ油
の消費量を抑えることができます。
また、ピストンの摺動異常を極早期発見でき、早い段階で対処することで深
刻な損傷を回避することが可能です。
Typical application to two stroke low speed engine
You can monitor piston running condition through periodical 
measurement of friction powder content in cylinder drain oil by 
TF-Detector, and then,
- You can save cylinder oil consumption by optimized 
feed rate setting according to piston running 
condition.
- You can catch a foretaste of abnormal piston running 
condition, and then you can take actions to avoid 
serious damage at very early stage.

操作が簡単
1. 試験管に少量の油を採取する。
2. 試験管をTF-Detectorにセットする。
3. 計測ボタンを押すと、20秒後以内に鉄粉濃度が表示される。

[SAVE]ボタンを押せば、日時と共に計測データを保存できます。
480 データ（24 ユニット×20 データ）を保存可能で、SD カードに保存データ
をコピーすることも可能です。

計測
Measurement

計測データ
Measured data

TF-Detector にデータを保存し、
SD カードにコピーすることで、パ
ソコンにて簡単に累積データとそ
の傾向を確認することができます。
You can store the data in 
TF-Detector and copy to 
SD-card, and then you can see 
accumulated data and trend 
easily by PC.

TF-Detector はディーゼルユナイテッド
と明陽電機の共同開発品であり、特許出
願中です。

DU and MEIYO filed an application 
of patent for new technologies of 
TF-Detector.

常時遠隔監視を可能とするオン
ラインタイプもあります。
On-line type is also available.
You can remotely monitor 
the magnetic particle density 
in the oil, continuously.
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■ 70 countries
■ > 160 locations

Network

Workshop

Newest locations

DU and Wärtsilä cover all over the world
using Wärtsilä world-wide service network.

DU and Wärtsilä cover all over the world
using Wärtsilä world-wide service network.

サービスネットワーク  Global Service Network

Global Service Network
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