Availabl '

No. ID

Attribute 1.

amount

Attribute 2:
Execution|  Material Trubocharger iCER I[;chﬁon

1 2 off-engine | on-engine

001 |PTAAOLLTT9 | X X

002 |PTAAO0LLT20 X X

003 |PTAAO4L6756 | X

SURFACE PROTECTION SEE GROUP 034k

TOLERANCING PRINCIPLE 1S08015

NOTE

The above executions can be configured using the Engine Configurator.
Detailed guidance for the execufions is provided within the Marine Installation Manual (MIM). If a specific execution of inferest is
not shawn in fhe above table, then it may sfill be under development or not available. For further information or in case of a
project-specific request, WinGD must be confacted directly.

This publication i1s designed fo provide accurate and authoritfative information with regard to the subject-mafter covered as it was
available at the ftime of prinfing. However, the publication deals with complicated fechnical matters suited only for specialists in the

area, and the design of fthe subject-products is subject to regular improvements, modifications and changes. Consequently, the publisher
and copyright owner of fhis publication cannot accept any responsibility or liability for any evenftual errors or omissions in fthis documenf

or for discrepancies arising from the features of any actual ifem in the respective product being different from those shown in fhis
publication. The publisher and copyright owner shall under no circumstances be held liable for any financial consequential damages or
ofher loss, or any ofher damage or injury, suffered by any party making use of fhis publication or the information confained herein.
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Dimension

Standard-1D

Basic Material

Net
Weight

001

1 | PTAAO44711

EXHAUST SYSTEM

with one turbocharger

002

1 |PAAD327310

SPECIFICATION

0.001

003

1 | DAAD139643
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1 \ 2 L 7 3 \ b \ 5 1 8 : 9 0 1 12
@ OUTLET - Exhaust gas manifold waste gafe OUTLET - Exhoust gas furbocharger
- Size and layout of connection flange is provided in the "Pipe Connection Plan” - Exhaust gas temperature and volume flov: according to GTD
- If the iCER diesel option is selected a NOx sensor must be installed in the exhaust gas pipe befween Back Pressure Valve (BPV) and furbocharger
@ - The waste gate pipe, as connecfed ta the main exhaust gas pipe, must fulfil the following requirements: - The fotal back pressure of the exhaust gas system must be kept within the following ranges:
X Diesel Tier Il mode in secfion A and C
- The pipe must be kept as short as possible to avoid swirl and extensive back pressure Design limit: From max. 30 mbar fo max. 60 mbar
Operational limit: max. 80 mbar
- The pipe diameter must be selected according to the guidance as provided on the drawing “Specification for waste gate selection”
ICER gas Tier Il mode in section A gnd B
- The pipe must equipped with a compensator to compensate lateral/axial movements of the engine and piping due to thermal With exhaust gas return pipe to the TC connection from above, ie. layout with water mist cafcher
expansion and forces. Design limit: From max. 20 mbar to max. 35 mbar
Operational limit: max. 45 mbar
- The pipe as well as the compensator must be made ouf of stainless steel, with a design pressure of 4.5 bar and a temperature
resistance up to 500 °C With exhaust gas return pipe to the TC connection from below, ie. compact layout without water mist catcher
Design limif: From max. 30 mbar fo max. 45 mbar
Operational limit: max. 55 mbar
INLET - Recirculated exhaust gas turbocharger
ICER diesel Tier Il mode in section A and B
Exhaust temperature: Design limif: Nof relevant for layouf
) Operational limit: max. 55 mbar
- Confrolled by the EGC
_ Remark: The available back pressure range provided in this drawing refers fo the differential pressure befween fthe pipe connections
Must be always below fhe scavenge air femperafure #71 and #75. An additional layout back pressure of 10 mbar is caused by the water mist catcher which is integrated into the
. engine. In the GTD, the available back pressure range refers specifically to the back pressure between the turbocharger inlet
Exhaust gas piping and outlet. As a result, the GTD provides a back pressure range which is 10 mbar higher
- Piping with cones, bends and pipe connections must be flow opfimised and arranged in a way fo avoid condensafion draining fo the
furbocharger suction
) . . . Funnel
- The piping between the exhaust gas cooler outlet and turbocharger inlet must be insulated to avoid condensation of the humid
recirculafing exhaust gas on the pipe wall. The same insulation standard, as used on the hot side before the caoler, must be Section C
applied on the exhaust gas return pipe accordingly relevant for
Tier I diesel mode
- The exhaust gas return pipe must be purged by air in the counferflow direction through the SQV. The purging flow must be the
fotal ICER  casing volume, to be exchanged 4.5 fimes per hour with a maximum back pressure of 80 mbar
- Section < o
@ DUTLET - Exhaust gas refurn pipe condensafe water drain Section B EGC
E/H recrculation (relevant
- Drain fo the ICER waste water holding tank for iCER operating modes}
-
Main
Engine
§ 75
I
|
’7T7’ O - The exhaust gas pipe must be insulated according to applicable rules, e.g. SOLAS
I I - Recommended pipe dimensions in relation fo the exhaust gas mass flow rates are provided by table 1 on page 2
i - The exhaust piping with cones, bends and pipe connections must be flow optimised and arranged in
| piping pip P g
i a way fo avoid gases from accumulating
‘ - The piping layout must consider the thermal expansion and vibration from the turbocharger (TC) and main engine
I (ME). Thermal expansion of the ME is fo be calculated according fo the formula in MIM. TC specific thermal
‘ - O expansion is provided by the TC supplier
i - A continuous (extensive] exhaust gas leakage must be avoided
L I \’7 - Supporfs (fixation points) for the mass of piping and exhaust gas system components must be installed in sufficienf size and amounft
i ‘ Inadmissible tensions in the piping and forces acting on the furbocharger are not acceptable
‘ - Exhaust gas pipes of several engines must not be connected
I
‘ - Drains of adequate size and amount must be installed in the exhaust gas piping
I - When the noise level on the bridge wing exceeds the class requirement (normally 60 - 70 dB(A)) a silencer must be applied
} - During iCER operation, the recirculated exhaust gas must be cooled by EGC circulation water. This water must be cleaned and
' treated by the water treatment unit to fulfil the following requirements: A maximum solids confent of 150 mg/l and a proper
‘ pH value [e.g. above pH 6]
I
|
‘ 3 X72DF-2.1
i & X72DF-2.2
) G |sim101 | mhu0l9 20022025 | CNAAOOBI33 [Drawing updated 413
§ | F |npal01 |mhud19 |23.10.2024 |CNAAQGD6B90 |Brawing updated L3
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1 1 - 4 2 1 1 8 L 1 1 1 | 1 1 1 0 L 1 1 ] £3
Pos. |SYSTEM COMPONENTS ¥2)
SYSTEM PROPOSAL Table 1: Recommended pipe dimensions in relation to exhaust gas mass flow
001 |Compensator between engine and exhaust gas system
003 |Exhaust gas pipe
Further installation details and variants can Exhoust Gas mass flow . Pos. |ENGINE COMPONENTS %3) 5 P
be found listed in the Marine Installation {mEgr from GTD) D £ A B 01 | Scavenge air receiver 005 |Main Economiser A
Manual (MM), which provides also the
=
symbol key os included in the drowing sef s 129 100 500 800 ECO3 |Exhaust gas manifold 907 |Support *4)
—| "Various Isfallation Items”. 19 - b 700 500 900 008  |Wasfe gate pipe N
ECOS |Waste gate valve
k- 184 800 500 1000 *
Short Route ECO6 |Water mist catcher (M) 009 |Transition piece *¢)
164 - 183 800 500 1000 0% [CER support ¥4
8 - Exhaust gas branch-off affer turbocharger s - - o ECO7_[Test chack 1 #16 T o R = R E
3 - *
EC08 |Test chack 2 *17) on TeguaTng Tave
207 - 228 900 700 1100 » *
£C09 |Mancal syshan dram 007 0l |Shut-off valve (SOV) 11
28 - %5 o0 800 0 *8) ECO0 | Turbocharger comnection piece (cane) 4 05 [Back Fressure Volve BPV) »1)
%5 - 292 1000 800 1200 0% |Compensafor n the exhaust system ¥T5)
c 29 - 300 1000 800 1300 4 077 |Compensator in the purge air supply pipe *12) c
300 - 32 1200 900 1300 006 08 |Purging and sealing air blower *19)
342 - 383 1200 900 %00 019 |Non-return valve
- B3 - 36 1400 1000 1400 020 |Additional Economiser *10) I
394 - 455 1400 1000 1500 007 021 |NOx Sensor (as delivered by the engine builder) %20)
5 455 - 512 1400 1000 100 q 022 |Automatic water drain (link to defail drawing on the partlist of this drawing) *20|,
123 |Waste gate compensator *B)
o Pos. [ENGINE CONNECTIONS 1 L
() [outLET - Exhaust gas return pipe condensate water drain
(1) [ouTLET - Exhaust gas turbocharger
£ 005 (@) |ouTLET - Exhaust gas manifold waste gate ~
(79 [INET - Recirculated exhaust gas turbotharger
] Pos. ‘EOMPONENTS from certified suppliers *12) [
dJ (S]] ‘Exhuusr Gas Cooler (EGC)
F 007 i
4 Remarks:
B - Drain plugs and drain cocks fo be installed where necessary. L
#) Refer to the "Pipe Connection Plan" for the execution and location
. of the engine ppe cannections.
G %2) To be insfalled by the shipyard G
%3) To be delivered by the engine builder, ie. already equipped on engie side
o *4) The piping of the exhaust gus system must be structurally supparted fo withstand L
the mass and to mininise vibrations ocross the system leg. by connecting the
suppart fo the ship hull o ofherwise)
The type of these supports (fixed or slding typel, their final amount and position
have fa be defined by the shipyard under consideration of system loyout and requirements
H 018 based on installation specific calculation.
A
014 *6) Area ratio between outlet/inlef = 11..16, foper angle < 40°
o *8) Guidance regarding fhe selection of the waste gate pipe size is provided by L
the drawing "Specification far waste gate selection’.
I 016 012 #9) Opfianal, installed as required fo meet noise requirements.
] OQ\ 012 #10) Optional, in combintion with the main econamiser if ship's stean demand 1
cannat e covered by the econamiser in the upper exhaust gas pipe affer the
back pressure valve
& b—*
o *#1} Valve size fo be selected in accordance with actual exhoust gos moss flow. L
1) 015
012 #12) To be supplied by a certified supplier. Ordering fo be coordinated between
o shipyard and engie builder
K ECO3 OZW\ #13) Based on a design velocity of max. 40 mis K
012 #14) The exhaust gas pipes upstream and downstream of the EGC must be nsulated
o #15) The final amount and pasition have fa be defined by the shipyard considering L
"0 5* siope the system loyout and requirements based on istallation specific calculation.
. nt% *16) By opening of fest cock 1 the following conditions can be checked
Normal candition -
t 019 016 No water flow but air suction -
*14) Abnormal canition:
Water flow, which is the indcation that the crain valve is blocked
016 in clased posifion
| @\ D o *17) By apening of test cack 2 the fallowing conditians can be checked [
ECO6 ™—020 Normal_condition
Water flow. Water samples can be faken
S Abnormal condition:
M ECO10 No water flaw but air suction, which is the indcation that the i
drain valve s blocked in open position
#18) Condensate water drain fo the CER waste water holdng fank
016 ‘ ‘ #19) For the selection of the blower capacify and the arrangement of the purging and
sealing air supply line refer to the guidance o5 provided n the MM and
R Installation Guideline. The purging and sealing air system is controlled by the
N engine control system, M
£C07 *20) A dedicated air supply must be comnected fo the sensor fo provide compressed
CS01 012 air far cleaning, with air quality level of IS0 B573-12010 [17:2]
- ECO1 %21 To be connected fo the econinizer fo enable wafer draining in case of a leakage. =
i ~(o) A i
] [ MAIN ENGINE I
water ran
i
[ o
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1 1 L’ 4 2 & g u —1 1 1 1 0 L 1 1 3 L3
SYSTEM PROPOSAL Pos.  [SYSTEM COMPONENTS *¥2)
001 |Compensator between engine and exhaust gas system
Table 1. Recommended pipe dimensions in relation fo exhaust gas mass flow 03 |Exhaust gas ppe
Further installation details and variants can o Tt
be found listed in the Marine Installaf ain Econamiser
A MZHUDJH[M\‘;],EW% ;W-;;!:@i Hheren Exhoust Gas mass flow Pos. |ENGINE COMPONENTS *3) A
acronyms used i s duaing st The (mEgr from GT0) D £ A¥D B 006 |Slencer Iwith spark arrester) *9)
piping symbols are explained by the piping Kol ECOT | Scavenge air receiver .
symbol key ns included in the drawing sef als w02 Trrme = 007 _|Support x4}
— “Varicus Installation Items”. » urbo_tharger 008 |Waste gate pipe -
15 -2 0 0 & EC03 |Exhaust gas manifold
79 - s 700 00 900 009 |Transition piece *6)
Long Route ECO5 |Waste gafe valve P o —
ICER suppor
8| - Exhaust gas branch-off after economizer Toke - 164 80 e 1000 EC06 |Water mist catcher (WMD) o R"“H T g
164 - 183 800 600 1000 ow Regulating Valve
ECOT_|Test chack 1 1) 0l |Shut-off valve (SO0 *10)
N ut-off valve
B 3 - 202 0 o o0 EC08 |Test chack 2 %16) P P [rEmE—— L
207 - 228 900 700 1100 ack Pressure Valve
EC09 |Manual syphon drain 4
28 - 2.5 o0 a0 oo 007 0% |Compensator in the exhaust system %1
*8) ECO10 | Turbocharger comnection piece (cane)
4 %5 - 291 1000 800 1200 q 077 |Compensator in the purge air supply pipe *1) c
292 - 00 o0 00 0 08 |Purging and sealing air blower *18)
00 - 32 0 900 0 019 |Non-return valve
ml %2 - 33 0 200 %00 006 020 |NOx Sensor fas delivered by the engine buider) *19) I
%3 - 36 ) o 00 021 |Addtional Economiser ¥20)
s 6 - 155 0 00 50 022 |Automatic water drain (link to_ defail drawing on the partlist of this drawing) *20|,
155 - 512 %00 000 1600 007/‘> 9 @] 023 |Waste gate compensator *8)
m 015 012 016 012 Pos.  [ENGINE CONNECTIONS 1) [
\‘ : 012 ol (6) [ouTLET - Exnaust gas return pipe condensate warer drain
; > o — \015 (7)) |OUTLET - Exhaust gas turhocharger 3
(1) [OUTLET - Exhaust gas monifold waste gate
*1) ®
INLET - Recirculated exhaust gas furbocharger
Pos. ‘[DMFDNENTS from certified suppliers *14)
F F
] ‘Exhuusr Gas Cooler (EGO)
014 005
— Remarks: =
q - Drain plugs and drain cacks fo be instolled where necessary.
G '/’005 #) Refer fo the "Pipe Connection Plan® for the execution and location s
007 of the engine pipe connections.
K] *2) To be installed by the shipyord.
— #3) To be delivered by the engine builder, ie. already equpped on engine side =
%4} The piping of the exhaust gas system must be structurally supported fo withstand
- the mass and to minimise vibrations ocross the sysfem (eg. by cannecting the
H support to the ship hull o ofherwise), M
The type of these supports ffixed or slding typel, their final amount and position
018 have fo be defined by the shipyard under consideration of system layout and requirements
based an installation specific calculation
— %6) Area ratio between outletlinlet = 11.16, taper angle < 40° =
(©)|#8) Guidance regarding the selection of the waste gate pipe size is provided by
the drawing "Specification for waste gate selection’.
J )
A 012 *9) Dptional, installed as required fo meet noise requirements.
P i #10) Valve size fo be selected in accordance with acfual exhoust gas mass flow.
- #1) T be supplied by o certified supplier. Ordering fo be coordinated befween n
012 shipyard and engine builder
ECO3 #12) Based on o design velatity of max. 40 mis
K 020\ K
#13) The exhaust gos pipes upstream and downstream of the EGC must be insulated
012 #14) The final amount and position have fo be defined by Hhe shipyard cansidering
B the systen loyout and requirements based on nstallation specfic calculation L
min. 5° #15) By opening of fest cock 1 the following conditions can be ckecked
stope 016 Normal cariditon
il £ No water flow but air suction
b Abnormal condition: 5
019 Water flow, which is the indication that the drain valve is blacked
%) in closed position.
016 /021 *16) By opening of fest cock 2 the fallowing conditions can be ckecked:
ml Normal condition r
0134 D o« | Water flow. Water samples can be faken
FC06 Abnormal candition:
No water flow but air suction, which is the indication that the
M oM drain valve s blocked in open position M
ECO10 pen
016 #17) Condensate water drain fo the CER waste water holdng tank
B : *18) For the selectian of he blower capacity and the arrangement of the purgin L
and sealing air supply line refer to the guidance as provided in the MM and ICER
ECO2 nstallation Guideline. The purging and sealing air sysfem is contralled by Hhe engine
contral system,
e
N 1 #19) A dedicated air supply must be comected fo the sensor fo N
ON2S provide compressed air far cleaning, with air quality level of
S0 o IS0 857312019 (1721
B econ ECO1 *20) Optional, in combination with the main economiser if ships stean demand L
ECO1 camat be covered by the econamiser in the upper exhoust gas pipe after the
back pressure valve
*21) To be connected to the econimizer fo enable water draining in case of a leakage
' T f i i
1 [ MAIN ENGINE ]
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1 1 -
SYSTEM PROPOSAL

Further installation details and variants can
be found listed in the Marine insfallation
Manual (MM), which provides also the
acranyms used in this drawing set. The
piping symbols are explained by the piping
symbol key ns included in the drawing sef
“Various nsfallation Ifems".

B

Short Route of compact arrangement
- Exhaust gas branch-off after furbocharger

ECO3

Table 1: Recommended pipe dimensions in relation fo exhaust gas mass flow

Exhoust Gas mass flow
{mEgr from GTD)
kgls

AR

ns -12.9

700

800

79 - b

700

900

b - 164

800

1000

b4 - 183

800

1000

183 - 202

900

1000

202 - 228

900

1100

228 - 45

1000

1100

25 - 292

000

1200

29.2 - 300

1000

1300

300 - 362

200

1300

362 - 383

1200

1400

383 - 396

100

100

396 - 455

1400

1500

455 - 512

1400

1600

*8)

016

M. 5° siope X!

MAIN ENGINE

*1L)

012

022

Pos

ENGINE COMPONENTS %3)

ECO1

Scavenge air receiver

EC02

Turbo Charger (T}

ECO3

Exhaust gas marifold

ECOS

Wasfe gate valve

007

006

007

005

007

ECO1

022

Pos. |SYSTEM COMPONENTS %2)

001 |Compensator between engine and exhaust gas system

003 |Exhaust gas pipe

005 |Main Economiser

006 |Siencer [with spark arrester) 9)

007 |Support *4)

008 |Waste gafe pipe

009 |Transition piece *6)

01 [iCER support *4]

013 |Flow Regulating Valve (FRV) 1)

016 |Shut-off valve (SOV) 11

055 |Back Pressure Valve (BPV) *11)

06 |Compensator in the exhaust system *75)

077 |Compensator in the purge air supply pipe *12)

08 |Purging and sealing air blower *19)

019 [Non-return valve

020 |Additional Economiser *10)

021 |NOx Sensor {as delivered by the engine builder) %20)

022 |Automatic water drain (link fo detail drawing on the partlist of this drowing) *21)

D

023 |Waste gafe compensator *B)

ENGINE CONNECTIONS *1)

OUTLET - Exhaust gas turbocharger

OUTLET - Exhaust gas manifold waste gate

PEE\F

INLET - Recirculated exhaust gas turhocharger

Pos. ‘[DMPDNENTS from certified suppliers 12}

301 ‘Exhausf Gas Cooler (EGCH

Remarks:
- Drain plugs ond drain cacks fo be installed where necessary.

#1) Refer fo the “Pipe Connection Plan” for the execufion and location
of the engine pipe cannections.

#2) To be installed by the shipyord

#3) To be delivered by fhe engine builder, ie. already equipped an engine side

*4) The piping of the exhaust gas system must be structurally supparted fo withstand
the mass and fo mininise vibrafions ocross the system feg. by cannecting the
support o the ship hull or otherwise)
The type of these supports ffixed or slidng typel, their final amaunt and position
have to be defined
based an installation specific calculation

#6) Area ratia between oufletfinle = 1116, faper angle < 40°

*#8) Guidance regarding the selection of the wasfe gate pipe size is provided by
the drawing "Specification for waste gafe selection’.

*9) Optional, installed as required fo meet noise requrements

#10) Optional, in combination with the main econamiser if ships stean demand
cannat e covered by the econamiser in the upper exhaust gas pipe affer the
back pressure valve

#1} Valve size fo be selected in accordance with actual exhaust gas mass flow.

*12) To be supplied by a certified supplier. Ordering to be coordinated between
shipyard and engine builder.

#13) Based an o design velacity of max. L0 mis
#14) The exhaust gas pipes upsfream and downstream of the EGC must be insulated

#15} The final amount and pasition have fa be defined by the shipyard considering
the system loyout and requirements based on installation specific calculation

*19) For the selection of the blower capacity and the arrangement of the purging
and sealing air supply line refer to the guidance as provided in the MM and ICER
nstallation Guideline. The purging and sealing air system is confrolled by the engine
confral system.

*20) A dedcated air supply must be comected to the sensor fo
provide compressed air for cleaning, with air quality level of

150 8573-12010 (1721,

#21) To be connected to the econimizer to enable water draining in case of o leakage.

by the shpyard under consideration of system layout and requirements
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1 1 L’ 4 2 & g 10 u —1 1 1 1 0 L 1 1 3 L3
SYSTEM PROPOSAL Pos.  [SYSTEM COMPONENTS *¥2)
001 |Compensator between engine and exhaust gas system
Table 1. Recommended pipe dimensions in relation fo exhaust gas mass flow 03 |Exhaust gas ppe
Further installation details and variants can o Tt
be found listed in the Marine Installaf ain Econamiser
A MZHUDJH[M\‘;],EW% ;W-;;!:@i Hheren Exhoust Gas mass flow Pos. |ENGINE COMPONENTS *3) A
acronyms used i s duaing st The (mEgr from GT0) D pv B 006 |Slencer Iwith spark arrester) *9)
piping symbols are explained by the piping Kal ECOT | Scavenge air receiver w s
s upport %4}
symbol key as included in the drawing sef g 002 |Torbo the o
— “Varicus Installation Items”. » urbo_tharger 008 |Waste gate pipe -
115 129 700 800
EC03 |Exhaust gas manifold PP E—. o
Long Route of compact arrangement 29 - Tk 700 900 E% [waste gufe vae ransition plece
N 02 IR support *4)
8| - Exhaust gas branch-off after economizer b - 164 800 1000 e g
164 - 183 800 1000 03 |Flow Regulating Valve (FRV) *10)
03 - 202 900 1000 0l |Shut-off valve (SO0 *10)
ml 207 - 228 300 00 05 |Back Pressue Valve (BPV) 101 n
28 2t prees oo 007 9 0% |Compensator in the exhaust system %1
*8)
¢ 25 - 292 0 0 q 077 |Compensator in the purge air supply pipe *1) ¢
292 - 00 o0 0 08 |Purging and sealing air blower *18)
00 - 32 0 0 006 019 |Non-return valve
ml %2 - 33 0 Ty 020 |NOx Sensor fas delivered by the engine buider) *19) I
%3 - 36 ) ey 021 |Addtional Economiser ¥20)
s 6 - 155 0 = 022 |Automatic water drain (link to defail drawing on the partlist of this drawing) *20|,
155 - 512 %00 600 007/‘> 9 (@[ 023 |Waste gate compensator *8)
m 015 012 016 012 Pos.  [ENGINE CONNECTIONS 1) [
\ / 012 ol (1) |oUTLET - Exhaust gas furbocharger
[®
3 * \015 (1) [UTLET - Exhaust gos manifold waste gate 3
(79 |IMET - Recirculated exhaust gos turbocharger
*1)
Pos. ‘[OMPONENTS from certified suppliers %14}
[S] ‘Exhuusr Gas Cooler (EGC)
£ :
014 005 Remars:
— - Drain plugs and drain cocks fo be installed where necessary. -
*) Refer to the "Pipe Connection Plan® for the execution and location
1005 9 of the engine pipe cannections.
G / G
007 %2) To be installed by the shipyord
4 #3) To be delivered by the engine builder, ie. already equpped on engine side
— *4) The piping of the exhaust gas system must be structurally supparted fo withstand r
the mass and to minimise vibrations ocross the system (eg. by cannecting the
swpport to the ship hull or ofherwise),
The type of these supports ffixed or slding typel, their final amount and position
H have o be defined by the shipyard under consideration of system loyout and requirements |t
0B based on installation specific calculation
#6) Area ratio between outletlinlet = 1116, taper angle < 40°
= (®|#8) Guidance regarding the selection of the waste gate pipe size is provided by r
the drawing "Specification for waste gate selection’.
*9) Opfional, installed as required fo meet noise requrements.
J )
A /OWZ #10) Valve size fo be seleced in accordance with achual exhaust gas mass flow,
b D #1} To_be supplied by o certified supplier. Ordering to be coordinated between
B shipyard and engine builder L
*12) Based an a design velacity of max. 40 mis
ECO3 020 #13) The exhaust gas pipes upstream and dawnstream of the EGC must be insuluted
K RN K
#14) The final amount and position have fo be defined by the shipyard cansidering
the systen loyout and requirements based on installation specific calculation.
B *18) For the selection of the blower capacity and the arrangement of the purging L
and sealing air supply line refer fo the guidance as provided in the MIM ond (CER
016 nstallation Guideline. The purging and sealing air system is confralled by fhe engine
control system,
v #19) A dedicated air supply must be comnected fo the sensar to -
provide conpressed air for cleaning, with air quality level of
150 857312010 [1:72]
B 021 *20) Optional, in combination with the main economiser if ships stean demand L
| cannat be covered by the econamiser in the upper exhaust gas pipe affer the
back pressure valve
p *21) To be comnected to the econimizer fo enable water draining in case of a leakoge. ,
o 5 016
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1 \ 2 | 3 \ b 5 6 1 8 : 9 10 1 12
Specifications which must be met:
OUTLET - Exhaust gas manifold waste gate OUTLET - Exhaust gas furbocharger
@ - Size and layout of conmection flange is provided in the "Pipe Connection Plan” - Exhaust gas temperature and volume flaw: accarding to GTD
@ - The waste gafe pipe, as connected fo the main exhaust gas pipe, must fulfil the following requirements N ‘geweee;w[EBRu[dLLESPerLgOgDJrEHv‘stvgem(eé;evd) indNOfxuereoziirrgzﬁg be insfalled in fhe exhausf gas pipe
- The pipe must be kept as short as possble to avoid swirl and exfensive back pressure - The total back pressure of the exhaust gas system must be kept within the following ranges
Diesel Tier Il _mod tion A and C
- The pipe diameter must be selected according to the guidance as provided on the drawing “Specification for waste gate selection” D‘ee;;n “\remrr FToOmemng%%‘?bur ig max. 60 mbar
Dperational limit: max. 80 mbar
- The pipe must equipped with a compensafor to compensafe lateral/axial movements of the engine and piping due to thermal
expansion and forces.
- The pipe as well as the compensator must be made out of stainless steel, with a design pressure of 4.5 bar and a temperature Beswgn{hm\{ fr.im max 5350 mbbur fo max. 45 mbar
resistance up fo 500 °C perational limit: max. mbar
INLET - Recirculated exhaust gas turbocharger ICER diesel Tier Il mode in section A and B
Design limit: Naot relevant for layout
Exhaust temperature: Dperational limit: max. 55 mbar
- Confrolled by the EGC
onirofed by fhe Remark: The available back pressure range provided in this drawing refers to the differenfial pressure between
- Must be always below the scavenge air temperature the pipe conmections #71 and #75
Exhaust gas piping: Funnel
- Piping with cones, bends and pipe connections must be flow optimised and arranged in a way to avoid condensation draining fo the
furbocharger sucfion
- The piping befween fhe exhaust gas cooler ouflet and furbocharger inlef must be insulafed fo avoid condensation of the humid Section C
recirculating exhaust gas on the pipe wall. The same insulation standard, as used on the hot side before the cooler, must be relevant for
applied on the exhaust gas refurn pipe accordingly Tier Il diesel made
- To prevent water droplefs in the exhaust gas flow, or water condensafe on the pipe wall, from being carried over fo the
furbocharger, the exhaust gas refurn pipe must be routed below the level of the furbochargers. Condensafe water drains
must be arranged at the lowest point of the horizontal return manifold pipe. Different vessel trim conditions must be considered
. e ee——
- The exhaust gas refurn pipe must be purged by air in the counterflow direction through the SOV. The purging flow must be the Secfion A Section B EGC
tofal ICER casing volume, to be exchanged 4.5 fimes per hour with a maximum back pressure of 80 mbar TE/H recirculation [relevuml
for iCER operafing modes)
@ QUTLET - Exhaust gas refurn pipe condensate water drain <
- Drain to the iCER waste water holding tank E‘%Tﬂe 7
- The exhaust gas pipe must be insulated according fo applicable rules, e.g. SOLAS
- Pipe dimensions in relation to fthe exhaust gas mass flow rates are provided by table 1 on page 2
- The exhaust piping with canes, bends and pipe connections must be flow optimised and arranged in
o way fo avaid gases from accumulating
- The piping layout must consider the thermal expansion and vibration from the turbocharger (TC) and main engine
(ME). Thermal expansion of fthe ME is fo be calculafed according fo the formula in MIM. TC specific fthermal
expansion is provided by the TC supplier
- A continuous {extensive} exhaust gas leakage must be avoided
- Supports (fixation points) for the mass of piping and exhaust gas system components must be installed in sufficient size and amount
Inadmissible tensions in the piping and forces acfing on the turbocharger are nof acceptable
- Exhaust gas pipes of several engines must nof be connected
- Drains of adequate size and amount must be installed in the exhaust gas piping
- When fhe noise level on fhe bridge wing exceeds the class requirement (normally 60 - 70 dB(A)) a silencer must be applied
- During iCER operation, the recirculated exhaust gas must be cooled by EGC circulation water. This wafer must be cleaned and
freated by the water treatment unmit to fulfill the following requirements: A maximum solids content of 150 mg/l and a proper
pH value (e.q. above pH é)
5 X72DF-2.1
F |sim101 |mhu019 20022025 | CNAAOOG133 |Drawing updated 413
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1 1 ] 1 £3

1 1 -
SYSTEM PROPOSAL

>

NOTE

Further installation details and variants can
be found listed in the Marine nstallation
Manual (MM), which provides also the
acronyms used in this drawing set. The
piping symbols are explained by the piping
symbol key os included n the drawing sef
“Various Installation Items”

Short Route

- Exhaust gas branch-off after furbocharger

e 012

o

1: Recommended pipe dimensions in relation to exhoust gos mass flow

Exhaust Gas mass flow
(mEgr from GTD)

kgls

E
(mm)

151 -198

700

18 - 52

800

252 - 312

900

312 - 420

1000

420 - 573

1200

573 - 726

1600

726 - 894

1600

894 - 1083

1800

1083 - 129.0

2200

129.0 - %50

2400

*15)

*15)

*15) *B)

Turbocharger

type

A165-L

450

AT170-L

500

AT75-L

600

A260-L

400

A265-L

500

A270-L

600

A275-L

700

MET33MB

350

MET37MB

400

007

011

014

014

MET42MB

450

MET48MB

500

METS53MB

550

MET60MB

600

MET66MB

700

MET71MB

700

MET83MB

800

*14)

5

021

1
S
|
|
|
|
1
|
|
|
|
|
I
|

v

MAIN ENGINE

*14)
013

cso

013

017

013

014

‘ Pos ‘ COMPONENTS from certified suppliers ‘

Pos. |System Components *1)

| cs0r | Exhaust Gas Cooler (£6D)

001_|Compensafor *4)

007

006

007

s

005

003—__|

002 |Exhaust gas collector

003 _[Exhaust_gas pipe

005 _[Main Economiser

A
006_[Silencer_{with spark arrester 9]
007_[Support LI
008_|Wasfe gafe pipe
009_[Transition piece %6)
010_|Flow Regulating Valve (FRV}
011_|Shut-off valve [SOV}
012_|Back Pressure Valve (BPV) s

013 |Compensator in the exhaust system *13)

0%_[iCER support ¥4)

0%5_|Purging and sealing air_blower %20)

016 |Non-refurn valve

017 | Additional Economiser #10}

018 [NOx Sensor {as delivered by fhe engine builder) 21)

019 [Test chock 1 1)

020 |Test chock 2 *17)

7l Automatic water drain [link fo detail drawing on the
partlist of this draving *22)

(P)| 022 |Waste gate compensator x8)

Pos. |Engine Connections *2)

(&) [oUTLET - Exhaust gas refurn pipe condensate water drain N

(71) [oUTLET - Exhaust gas turbacharger

(1) |OUTLET - Exhaust gas manifold waste gate

(15) |NLET - Recirculated exhaust gas furbacharger

Pos. |Engine Components *3)

ECOT_|Scavenge air_receiver

EC02 [Turbocharger (TO)

€03 [Exhaust gas manifold

Waste gafe valve

Test chock 1 %16)

Test chock 2 *17)

05
06
o7
o8

Manual_syphon drain

Renarks
- Drain plugs and drain cocks to be nstalled where necessary

£1) Refer to the "Pipe Comection Plar” for the execution and
location of the engine pipe. connections

+2) To be installed by the shipyard

43) To be delivered by the engine bulder, ie. already equipped

on engine side

44 The piping of the exhaust gas system nust be structurally
supported fo ithstand the mass and fo mininise vibrations
across the sysfen eg. by comecting the support to the
ship hull or ofhervise).
The type of hese supports (fised or slding fypel, fheir final
anount and position have fo be defined by the shpyard under
consideration of systen Iaout and requirenents based on
installation sperific calculafion

%6 Area ratia between outlet/inlet = 11..16, faper angle < 40
Vibrations of the pipe after he compensafor must be lover than
45 mnls RNS froot mean squarel

(®)[¥8) Guidance regurding the selection of the waste gate e size is

provided by the draving “Speciication for waste gute selection”

+9) Optional, insfalled as required o meet noise requirenents

€10) Dptional, in combingfion with the main econamiser if shigs
stean demand cannof be covered by the ecanoniser n the
upper exhaust gas pipe after the back pressure valve

1) Optional, o be installed if the backpressure fron the EGC
exceeds the linit.

€10) Condensate wafer drain fo the iCER vaste water halding fank.

£13) The final amount and position have fo be defined by the shipyard
considering the system loyout and requirenents based on
installation speific calculation.

£1) The exhaust gos pipes upstrean and downsirean of the EGC must
be insulnted

£15) The exhaust pipe dinension must be selected in accordance with

the specific exhaust gas mass flow, as given by the GTD.

The pipe size selection nust be caordinated resperively ngreed

in between the shipyard and the engine builder us the valve size

selection on engine side must tamply accordingly.

Normal condition,
No water flow but air suction.
Abnormal candition:

in dosed position.
#11) By opening of test cack 2 the folloving condifons tan be cecket
Nornal conition

Water flow. Woer samples can be faken.

Anornal condtion:

No water flow but air suction, which is the indiation that the
drain valve s blotked in open position.

#19) The condensate water collection pocket must be comected at the
lowest point of Hhe horizontal refurn manifold pie.

+20) Far the selection of the blower capocity and the arrangement of
the purging and sealing air supply line refer fo the guidance as
provided n the MM and ICER Installation Guideline

The purging and sealing air systen is controlled by the engine
Confrol systen.

+21) A dedicated air supply must be comected to the sensor to
provide compressed air for cleaning, with air quality level of

150 8573-420%0 [172]

+22) To be comnected fo the econinizer to enable water draining

in case of o leakage

I
€16) By opening of fest cack 1 the fullowing conditions can be ckecked:

Water flow, which is the indication that the drain valve is blocked [
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1 1 - 8 L | 1 1 1 ] 1 £3
SYSTEM PROPOSAL ‘ Pos ‘ COMPONENTS from certified suppliers ‘ Pos. |System Components %1}
NOTE | cso1 | exnoust Gas Coaler (£60) 001_|Compensafor ]
Further installation details and variants can Q02_|Exhoust_gas collector
be found listed in the Marine Installation o 003 _[Exhaust_gas pipe
Manual (MM), which provides alsa the Table 1. Recommended pipe dimensions in relation to exhaust gas mass flow 005_|Main_Economiser A
acronyms used in this drawing set. The
pipng Symbols. are explained by fhe piping 006_[Silencer_{with spark arrester 9]
gymbol key os incluced in fhe craang et Exhaust Gas mass flow . 007_[Support LI
(tmEgr from GTD) A B C Turbocharger type F O06_{Waste gafe pipe {
LODQ Roufe kgls (mm) %? l\mnsgm”\wfte :63 (FRV)
ow_Regulating Valve
- Exhaust gas branch-off affer economizer F— 0 MoL 450 01l _[Shur-of valve (50V)
007 012_|Back Pressure Valve (BPV) s
98 - 252 800 A170-L 500 073_|Compensafor in the exhaust_system 13}
0% _[iCER support *4)
252 - 312 900 A175-L 600 015_|Purging and sealing air_blower %20)
0%6_|Non-refurn_valve =
N2 - L20 o0 AZ60-L 400 006 01| Addfional_ Economiser_%10)
120 - 573 200 A265-L 500 018_|NOx Sensor fas delivered by the engine bulder] 21]
*15) *15) *15) 019_|Test chock 1 *16)
513 - 126 1600 A270-L 600 020 |[Test chock 2 *17)
007\ Aufomatic water drain (ink fo defail drawing on the
726 - 894 1600 A275-L 700 921 |partlist of this draving) *22)
022_|Waste gafe compensator *8) =
89.4 - 1083 800 MET33MB 350
Pos. |Engine Connections *2)
1083 - 1200 2200 MET37MB 400
(6) JoUTLET - Exhaust gas refurn pipe condensate water drain 5
290 - 150 200 METL2MB 450 (@) |ourier - Exhaust gas turbacharger
MET4BMB 500 (73) [oUTLET - Exhoust gas manifold waste gare
014 014 MET53MB 550 (15) [NLET - Recirculated exhaust gas furbacharger =
s MET60MB 600 Pos. |Engine Components %3)
MET66MB 700 ECO1 [Scavenge air_receiver 3
1) ECO2_|Turbocharger (TC)
MET7IMB 700 (03 |Exhaust _gas_manifold
05 |Waste gate valve
MET83MB 800 005 €06 [Test_chock 1 %) -
07 [Test chock 2 *T0)
08 [Manual_syphon drain
Renarks "
- Drain plugs and drain cocks to be nstalled where necessary
007 £1) Refer to the "Pipe Comection Plar” for the execution and L
014 location of the engine pipe. connections
/ £2) To be installed by the shipyard
43) To be delivered by the engine bulder, ie. already equipped
on engine side G
+4) The piping of the exhaust gas system must be structurally
supported fo ithstand the mass and fo mininise vibrations
across the sysfen eg. by comecting the support to fhe
ship hull or ofhervise). L
The type of hese supports (fised or slding fypel, fheir final
anount and position have fo be defined by the shpyard under
consideration of system Iaout and requirenents based on
003 installation spetific calculation H
%6 Area ratia between outletfinlet = 11..16, faper angle < 40°
48] Guidance regardng fhe selection of the waste gafe ipe size is
provided by the drawing "Speciication for waste gate selerfion”
+9) Optional, insfalled as required o meel noise requirenents =
€10) Dptional, in combingfion with the main econamiser if shigs
stean demand cannof be covered by the ecanoniser n the
upper exhust gas pipe after the back pressure valve
1) ptional, o be installed if the backpressure fron the EGC !
exceeds the linit.
€12 To be directed to the bilge water fank. Can be comected fo the
SAC drain pipe from engine comnctian 16.
A £13) The final anount and position have to be defined by the shipyard [~
considering the system loyout and requirenents based on
installation speific calculation.
L — 1) The exhoust gos pipes upstrean and downsirean af the EGC nust |,
be insulnted
£15) The exhaust pipe dinension must be selected in accordance with
/OM the specific exhaust gas mass flow, as given by the GTD.
The pipe size selection nust be caordinated resperively ngreed
in between the shipyard and the engine builder as the valve size
*14) selection on engine side must comply accordingly.
€16) By opening of fest cack 1 the fullowing conditions can be ckecked:
013 013 Narmal condition -
No water flow buf air suction.
Abnormal conditon:
Water flow, which is the indication that the drain valve is blocked
in dlosed position. L
017 #17) By opening of fest cack 2 the follaving condifions can be ckecked
Normal condition
e Water flow. Water samples can be faken.
Abnormal conditon: M
‘ No water flow but air suction, which is the indication that the
013 drain valve is blotked in apen position.
+19) The condensate water collection potket must be comnected af the
owest paint of the horizontal refurn manifold pipe. =
<20} For the selection of fhe blower capacity and fhe arrangement of
the purging and sealing air supply line refer fo the guidance as
provided in the MM and iCER Installation Guideline
014 The purging and sealing air systen is contralled by the engine N
contral systen
<21 A dedicated oir supply must be comected to the sensor fo
provide conpressed air for cleaning, vith air quality level of
CS01 IS0 B573-12000 1172L
<22} To be cometed to fhe econinizer to enable water draining
in case of u leakage
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Specifications which must be mef:

@

OUTLET - Exhaust gas furbocharger

- Exhaust gas femperafure and volume flow: according to GTD

- The total back pressure of the exhaust gas sysfem must be kept within the following ranges:

Diesel Tier Il _mode
Design Limit: From max. <30 mbar fo max. <60 mbar
Operation limit: max. =80 mbar

ICER gas Tier Il mode
Design Limit: From max. =30 mbar to max =L5 mbar

Operation Limif: max. =55 mbar

ICER diesel Tier Ill_mode
Design Limit: Not relevant for layout
Operation limif: mox. =55 mbar

- The exhaust gas pipe must be insulated according to applicable rules, e.g. SOLAS

- Recommended pipe dimensions in relation fo fthe exhaust gas mass flow rafes are provided by table 1 on page 2

- The exhaust piping with cones, bends and pipe cannecfions must be flow opfimised and arranged in

a way to avoid gases from accumulating

- The piping layout must consider fthe fthermal expansion and vibrafion from fhe
main engine (ME). Thermal expansion of the ME is fo be calculated according fo fthe formula in MIM. TC specific

thermal expansion is provided by the TC supplier

- A confinuous (exfensive) exhaust gas leakage must be

avoided

turbocharger (TC) and

- Supporfs (fixation points) for fthe mass of piping and exhaust gas sysfem components must be installed in
sufficient size and amount Inadmissible tensions in the piping and forces acting an the fturbocharger are

not acceptable

- Exhaust gas pipes of several engines must nof be connected

- Drains of adequate size and amounf must be insfalled in the exhaust gas piping

- When fhe noise level on fhe bridge wing exceeds the class requirement (normally 60 - 70 dB(A)) a silencer must

be applied

During iCER operation, the recirculated exhaust gas must be cooled by EGC circulation water. This water must

be cleaned and treafed by fthe water treatmenf unit fo fulfill the following requirements: A maximum solids
confent of 150 mg/l and a proper pH value (e.g. abave pH &)
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separate BOM available |Dimension
Scale  — ‘E}» @‘ NX [units [mm] [kg] Basic Material ‘Net weight — ().000
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1 1 L’
SYSTEM PROPOSAL Pos. |SYSTEM COMPONENTS %2

001 |Exhaust gas pipe on the ship side

002 |Main Economiser

Further installation details and variants can

a| be found listed in the Marine Installation 003 |Silencer (with spark arrester) *5)
Manual (MM), which provides also the
acronyms used in this draving set. The 004 |Support ¥4}
Z‘y”‘m”fufﬂyb"fs “mrfmzﬁ““n”efhfYdr'c[‘jng‘ps‘”ﬁ 006 |Compensator in the exhaust pipe on the ship side *10)
—| “Various Insfallation Items”. 007 |Automatic water drain (link to detail drawing on the partlist of this drawing *11)[~
@©)| 008 |Waste gate compensator
8 004 9
‘ Pos. ‘ENE\NE CONNECTIONS 1)
94 ‘ @) ‘DUTLET - Exhaust gas furbocharger
Table * Design quidance values for the pipe sizing Pos. _|ENGNE COMPONENTS *3)
C Numb " A 5 ECO1  |Turbocharger
umber o -
oylinder {mm) imm) %9) 004 ECO2 |Exhaust gas monifold
4 EC03  |Scavenge air receiver
5 1400 (@)| EcoL |Waste gate valve and waste gate connection pipe
*10) EC0S  |Connection piece between the exhaust pipe on engine side and on ship side
o 6 1500 EC06 |Flow Regulating (shuf-off) Valve
EC07_[Purging control
EC08 [Exhaust Gas Cooler (EGC) with fwo stages
B Table 2 Back Pressure Valve (BPV) size in relation to EGR mass flow EN0_|Compensafor befween engne and exhaust gos sysfem
ECH [Shut-off valve
; Exhaust Gas mass flow 8Py EC13 |Compensator in the iCER exhaust gas system
(mEgr from GTD) DNS‘ZE ECt  [Back Pressure Valve (BPV)
kgls J ECIS  [NOx Sensor 8)
B 65 -18 700 4
Remarks:
F 79 - 104 800 - Drain plugs and drain cocks to be installed where necessary.
. | #) Refer fo the “Pipe Connection Plan” for the execution and location of the engine
ipe. connectians
05 - Bk 900 o
- #2) To be installed by the shipyard
135 - 177 1000 #3) To be delivered by the engine builder, ie. already equipped on engine side
G 004 #4) The piping of the exhaust gas system must be structurally supparted to withstand
the moss and fo minimise vibrations across the system feg. by connecting the
178 - 204 1100 support ta the ship hull or ofherwise)
The type of these supports (fixed or sliding typel, their final amount and position
B hove fo be defined by the shipyard under consideration of system loyouf and requirements
205 - 229 1200 bused on installation specific calculation
4 *5) Optional, installed as required fo meet noise requirements.
H ~ 23 on request #8) A dedicated air supply must be connected to the sensor to
provide compressed ar for cleaning, with air quality level of
LN S0 B573-12010 [172]
001 #9) The provided dimensions are based on the design velocity of max. 40 mis and
n| consider the valume flow of an R1 rated engne. They ‘serve only as a propusal,
006 project specific opfimisations, bosed on the actual value in GTD, are possible.
#10) The pipe diameter and corresponding campensator size must be selected in
) 71 relation to the required back pressure vlve (BPV) size, which is defined in table 2,
in relation ta the EGR mass flow
#11 To be comnected fo the econinizer to enable wafer draining in case of a leakage
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DESIGN PROPOSAL 0 T
001 |Funnel
NOTE 002 |Pipe bracket
To be connected fo fthe economizer 003 |Test cock
fo enable wafer draining in case SE[—HON AiA 005 |Cleaning door
f leak
of coruge 005 |Low alarm level
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SURFACE PROTECTION SEE GROUP 0344 . Deston 9726 ‘qcm X X M [standara  WDS
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First web upload

DAAD132467

2021-02-08 | HAAD132303

Main and system drg — new revision

2021-03-19 DAAD132303

System drg — new revision

2021-07-16 PAAD359869

Main drg — new revision

2021-12-21 PAAD359572

System drgs — new revision

PAAD359572
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PTAA027995
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2022-03-09

System and main drgs — new revision/new drgs
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New drg. sets as replacement of previous ones - added
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2022-12-20
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