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Attribute:
Exeﬁgjrion Maflgl‘ial Turbocharger amount
2TC 3TC
001 PTAAOQLLT2 X
002 PTAA060532 X

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 conftacted 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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Specifications which must be mef:

OUTLET - Exhaust gas manifold waste gate OUTLET - Exhaust gas furbocharger
- Exhaust gas temperafure and volume flow: according fo GTD
- Size and layout of connecfion flange is provided in fhe “Pipe Connection Plan” - If the iCER diesel opfion is selected a NOx sensor must be installed in fthe exhaust gas pipe
between Back Pressure Valve (BPV) and turbocharger

- The pipe diamefer must be selected according to the guidance as provided on fthe drawing "Specification for
waste gate selection”

The fotal back pressure of fthe exhaust gas system must be kept within fthe following ranges

Diesel Tier Il mode in section A and C

- Waste gate connection pipe to main exhoust gas pipe must be kepf as shaort as possible to avaid swirl and Design limif: From max. 30 mbar fo max. 60 mbar

exfensive back pressure Operational limit: max. 80 mbar
INLET - Recirculated exhaust gas furbocharger ICER gas Tier Il mode in section A and B
Design limif: From max. 30 mbar to max. 45 mbar
Operational limit: max. 55 mbar

Exhaust temperature:
iCER diesel Tier Il mode in section A and B
- Confrolled by the EGC Design Limit: Not relevant in layouf
Operational limif: max. 55 mbar

- Must be always below the scavenge air femperafure
Remark: The available back pressure range praovided in this drawing refers to the differential pressure between

Exhaust gas piping: the pipe connections #71 and #75. Funnel
- Piping with cones, bends and pipe connections must be flow optimised and arranged
N a way to avaid condensafion draining fo the furbocharger sucfion.
Section C
relevant for
- The piping between the exhaust gas cooler ouflet and turbocharger inlef must be insulated to avaid Tier Il diesel mode

condensafian of the humid recirculafing exhaust gos on the pipe wall
The same insulation standard, os used on the hot side before the cooler, must be applied on fthe exhaust
gas refurn pipe accordingly

- To prevenf water droplets in the exhaust gas flow, or water condensate on fhe pipe wall, from being Section A Section B EGC
carried over to the furbocharger, the exhaust gas return pipe must be routed below the level of the TE;*: (;;;”;;g::gnﬁzgzggl
turbachargers. Condensate wafer drains must be arranged at fhe lowest paint of the horizontal refurn R
manifold pipe. Different vessel ftrim conditions must be considered. Main

Engine 75

- The exhaust gas refurn pipe must be purged by air in the counferflow direction through the SOV.
The purging flow must be the fotal iCER casing volume, to be exchanged 4.5 times per hour with
a maximum back pressure of 80 mbar.

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

@ OUTLET - Exhaust gas refurn pipe condensate water drain - Pipe dimensions in relafion fo the exhaust gas mass flow rates are provided by table 1 on page 2.

- Drain to the iCER waste water holding fank - The exhaust piping with cones, bends and pipe connections must be flow optimised and arranged in
a way to avoid gases from accumulafing.

The piping layout must consider the thermal expansion and vibration from the furbocharger (TC) and main engine
(ME). Thermal expansion of the ME is fo be calculated according to the formula in MIM. TC specific thermal
expansion is provided by the TC supplier

Explosion relief devices, examined and certified by the maker, with flameless pressure relief (rupture discs or self-closing, spring-loaded
valves) must be selected and installed within the exhaust system in accordance with class requirements. The exact posifion and number
of explosion relief devices must be defermined by the sysfem designer or the shipyard through calculation. Independently, which fype

of explosion relief devices is selected, the distance of the explosion relief device to gangways, working areas and system componenfs
must be af least 3 m fo not endanger personeel andlor to avaid material damage

A confinuous (extensive) exhaust gas leakage must be avoided.

- Supports (fixation points) for the mass of piping and exhaust gas system compaonenfs must be installed in sufficient size and amount
Inadmissible fensions in the piping and forces acting on the turbocharger are not acceptable.

- Exhaust gas pipes of several engines must not be connected.

Drains of adequate size and amount must be installed in the exhaust gas piping.

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

Ouring ICER operation, the recirculated exhaust gas must be cooled by EGC circulation water. This wafter must be cleaned and
treated by the water freatment unit to fulfill the following requirements: A maximum solids content of 150 mg/l and a proper
pH value {e.g. above pH 6).
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Further installation details and variants can
be found listed in the Marine Insfallafion
Manual (MM}, which provides also the
acronyms used in this drawing set. The
piping symbols are explained by the piping
symbol key as included in the drawing sef
“Various Installation Items'”

Short Route
- Exhaust gas branch-off after turbocharger

007

©

Pos. |System Components *1)

| Pos. | COMPONENTS from certified suppliers |
\

£s01 ‘ Exhaust Gas Cooler {EGC) ‘

001_|Compensator_*4]

002 |Exhaust gas collector

003_|Exhaust_gas pipe

Explosion relief device [rupture discs or spring-looded
004
valves) x5)

A

005 _|Main_Economiser

006 _|Silencer (with spork arrester *9)

007_|Support %L1

08| Wasfe gate pipe

09 | Transition piece *6}

13 _|Flow Regulating Valve (FRV]

=

Shut-off valve (SQV)

15 |Back Pressure Valve (BPV)

016 | Compensator in fhe exhausf sysfem *12)

011 _[iCER support ¥4)

018_|Purging and sealing air_blower %20]

019_|Non-refurn valve

021 |NOx Sensor (as delivered by fthe engine builder) *21)

c @ Table 1: Recommended pipe dimensions in relation to exhaust gas mass flow 907 TTeol ot 1 281
006 023_|Test_chock 2 1)
Exhaust Gas mass flow @ Pos. |Engine Connections %2)
mEgr ;gu/gn arm £ A 8 ¢ 0 Turbocharger type F 007\ (®) ouTLET - Exhaust gas retun pipe condensate water drain
4 (@) [oUTLET - Exhaust gas turbocharger
o "s b o Al8>-L 450 (@ [oUTLET - Exhaust gas manifold waste gate u
b - 183 800 A170-L 500 @ INLET - Recirculated exhaust gas turbocharger
| 83 - 28 900 A175-L 600 004 @ Pos. |Engine Components %3} L
228 - 300 1000 A260-L 400 ECO1 | Scavenge air_receiver
ECO2 | Turbocharger {T0)
£ 300 - 383 1200 ) o ) @ A265-L 500 EC03 |Exhaust gas manifold
3 - 51 00 AZTO-L 500 FE; xns:e gn:e mr[vpensumr *7) *8)
aste_gate valve
512 - 660 1600 A275-L 700 005 06 | Test chock 1 T5)
— 07 | Test chock 2 *16) -
660 - 860 1800 MET33MB 350 C08 | Manual_syphon drain
] 860 - 1150 2200 MET37MB 400 007 4 @ — i
150 - 450 2 MET42MB 450 - Drain plugs and drain cacks to be installed where necessary.
B METL8MB 500 1) Refer to the "Pipe Comection Plar” for the execution and L
MET53MB 550 4 lotafion of the engine pipe connections
£2) To be installed by the shipyard
MET60MB 600 %3] To be delivered by the engine bulder, ie. already equipped
G on engine side
MET66MB 700 X #4) The piping of the exhaust gas system must be structurally
supported fo ithstand the mass and fa minimise vibrations
T MET71MB 700 ncross the system le.q, by comnecting the support to the
, ship hull o atherise).
MET83MB 800 The type of these supports ffised or sliding typel, their final
anount and position have fo be defined by the shipyord under
wnsiteration of systen lajout and requirements based on
H installation specific talculation H
003 45) When rupture discs are installed, preventative measures must
c \ be taken to ensure that exhaust gus does not continuausly flow
o the out affer rupture. Tis can be achieved with an exhoust
- ™ gas duct leading o the open deck, or in the case of o =
_eo——1—015 004 tuin-engine nstallation, by sending o control signal that nitntes
o shutdown of the engine. If either of these opfions are ot
possble, a self-closing, spring-loaded valve with flane arrestor
J must be used. This would remove the peak pressure of an
004 explosion, while ensuring that the exhoust gos does not
cantinuously flow out.
46) Area ratio between outletlinlet = 11..16, foper angle £ 40°
— 017 €7) The dinension of fhe expansion piece {compensatar) must be ~
defined by the shipyard n accordance with the thermal growth of
the exhaust manifold and the eshaust ppe
P L Vibrations of the pipe ufter the compensator must be lower than
45 mnls RNS {root mean squarel.
017 48] Gudance requrding fhe selection of the waste aate pipe size is
*B3) provided by the draving “Specification for waste gate selection’,
The waste gate pipe un the shipside is une nominal pipe size
m larger than fhe vaste gafe ipe on the engine side {before the
r compensatar).
49) Optional, installed os required o meet noise requirements.
. +11) ptional, fo be insfalled if the bockpressure from the EGC
*B) exceeds the lini
£1) The final amount and position hove fo be defined by the shipyard
considering the systen loyout and requirements based on
- 016 @ installation sperific calculation [
+13) The exhaust gas pipes upstrean and downsivean of the EGC must
be insulnfed.
£y The exhaust pipe dinension nust be selected in accordance with
M 016 the specific exhaust gas mass flov, as given by fhe GTD M
+15) By opening of fest cock 1 the flloving conditions can be cecked
L~~~ Normal condition
No water flov buf air suction.
- Abnormal condiion: -
‘ Water flow, which is the indication that the drain valve is blotked
in dosed position.
£16) By opening of fest cock 7 the following conditians can be checked
N Normal condition:
Water flow. Wafer samples can be faken
Abnormal candiion:
No water flov but air suction, which is the indcation that the
— drain valve is blocked in open pasition.
SO 017 +18) Londensate water drain fo the ILER wasfe water halding tank
/ +19) The condensate water collection pocket nust he connected af the
B lovest paint of the horizonfal refurn manifold pipe
P w £201 For the selection of the blower capacity and the arrangement of
Z the purging and sealing ai supply line refer fo the guidance as
EjfT provided in the MM and iCER Installation Guideline
i The purging and sealing air systen is confrolled by the engine
m tantrol system
i <21 A dedicated air supply must be tamected to the sensor fo
r provide conpressed air for cleaning, with air quality level of
a i 15D B73-12010 [1:7:2] N
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SYSTEM PROPOSAL ‘ Pos ‘ COMPONENTS from certified suppliers ‘ @ Pos. |System Components *1)
!
@ Table 1. Recommended pipe dimensions in relation fo exhaust gas mass flow ‘ ot ‘ Exhaust Gas Couler (EGO ‘ gg; E:::ngaégg (;{Ldur
Further installation details and variants can 003_|Exhaust_gas pipe
be found listed in the Marine Insfallafion -
Al Manual MM, which provides also the Exhaust Gas mass flow 004 52&‘23"&&?““ deice upture docs o spng-londed A
acronyms used in this drawing set. The (mEgr from GTD) E A B C D Turbocharger type F 005 _|Main_Economiser
piping symbols are explained by the piping
Symbtl key o% included n the draing saf kgls 006_|Siencer {with spark arrester 9)
— “Various Installation Irems". 007_|Support %L1 =
L Rout 105 -1k 700 A165-L L50 08 _|Waste gate pipe
ong Route 09| Transition piece %6}
gl - Exhaust gas branch-off after economizer Tk - 83 800 ATT0-L 500 13_[Flow Requlafing Valve (FRVI 5
o3 - 28 900 AT5-L 500 | Shut-off valve (SOVY
5 _|Back Pressure Valve (BPV]
28 - 300 000 A260-L 400 4 016_|Compensator i the exhaust system %121
, 007 O1_[iCER support *4) L
300 - 283 200 v " i @ A265-L 500 018_|Purging and sealing air_blower *20]
83 - 512 1400 A270-L 600 4 g;: x;n'remm walve
x Sensor las_delivered by the engine buider) ¥21]
¢ 512 - 660 600 A275-L 700 022_|Test chock 1 *15)
023_|Test_chock 2 1)
660 - 860 800 MET33MB 350 006 N
@ Pos. |Engine Connections %2)
860 - 150 o MET3TMB 400 007\'I> 4 (&) [ouTLeT - Exnaust gas refum pipe condensate water drain
50 - 1450 2400 MET42MB 450 () [oUTLET - Exhoust gas turbocharger
o MET48MB 500 (73 |OUTLET - Exhaust gas manifold waste gate u
METS3MB 550 (5 |INLET - Recirculated exhaust gas turbocharger
- 015 MET40MB 600 015\ @ Pos_ |Engine Components %3) L
VETo6MB 700 e ECOT |Scovenge air_receiver
/e/./ EC02 |Turbocharger {TC)
£ /OOL 014 017 017 MET7MB 700 ECO3 [Exhaust_gas manifold
ECOL_|Waste_gate_compensator %7) %8)
L MET83MB 800 00L 05 |Waste gate valve
o1 \E 06 |Test chock 1 ¥15)
— 07 | Test chock 2 *16) -
Al o« 08 |Manual_syphon drain
F @ Remarks: 3
005 - Drain plugs and drain cacks to be installed where necessary.
B 1) Refer to the "Pipe Comection Plar” for the execution and L
4 lotafion of the engine pipe connections
£2) To be installed by the shipyard
%3] To be delivered by the engine bulder, ie. already equipped
G on engine side
017 007 4 %4 The piping of the exhaust gas system must be structurally
/ supported fo ithstand the mass and fa minimise vibrations
wcross e system le. by comerfing the support to the
, ship hull o atherise).
The type of these supports ffised or sliding typel, their final
X anount and position have fo be defined by the shipyord under
wnsiteration of systen lajout and requirements based on
H X installation specific talculation H
C 003 45) When rupture discs are installed, preventative measures must
be foken to ensure fhat exhaust gos does nof confinuously flow
o the out affer rupture. This can be achieved with an exhoust
— 004 gas duct leading o the open deck, or in the case of o =
. twin-engine installation, by sending a confrol signal that initintes
o shutdown of the engine. If either of these opfions are ot
possble, a self-closing, spring-loaded valve with flane arrestor
J must be used. This would remove the peak pressure of an
explosion, while ensuring that the exhoust gos does not
canfinuously flow out.
46) Area ratio between outletlinlet = 11..16, foper angle £ 40°
- 00?2 #7) The dinension of the expansion piece {conpensatar] must be —
m defined by the shipyard n accordance with the thermal growth of
the exhaust manifold and the eshaust ppe
P / Vibrations of the pipe ufter the compensator must be lower than
A 45 mnls RMS (roof mean square),
+8) Guidunce regarding fhe selection of the waste gate pipe size is
£ provided by the draving “Specfication for waste gate selection.
2 The waste gate pipe un the shipside is une nominal pipe size
m larger than fhe vaste gafe ipe on the engine side {before the
017 017 campensatar)
\ / %9 Optional, insfalled s required o meet noise requirements.
. FCO3 +11) ptional, fo be insfalled if the bockpressure from the EGC
I | *3) exceeds the lini
£1) The final amount and position hove fo be defined by the shipyard
considering the systen loyout and requirements based on
, 016 @ installation sperific colculation L
+13) The exhaust gas pipes upstrean and downsirean of the EGC must
£ be insulnfed.
£y The exhaust pipe dinension nust be selected in accordance with
M the specific exhaust gas mass flow, s gven by fhe GTD. M
+15) By opening of fest cock 1 the flloving conditions can be cecked
L~~~ % Normal condition
016 No water flov buf air suction.
- Abnormal condiion: -
‘ Water flow, which is the indication that the drain valve is blotked
in dosed position.
@ e £16) By opening of fest cock 7 the following conditians can be checked
N Normal condition:
Water flo. Wafer samples can be faken
Abnormal candiion:
o Ky No water flov but air suction, which is the indication fhat the
= 017 017 drain valve is blocked in open position.
CS01 \ / +18) [ondensate wafer drain to the iCER wasfe water holding tank
+19) The condensate water collection pocket nust he connected af the
lovest paint of the horizonfal refurn manifold pipe
P £201 For the selection of the blower capacity and the arrangement of
the purging and sealing ai supply line refer fo the guidance as
provided in the MM and iCER Installation Guideline
The purging and sealing air systen is confrolled by the engine
m tantrol system
<21 A dedicated air supply must be tamected to the sensor fo
! provite conpressed air for cleaning, with air quality level of
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Specifications which must be mef:

@ OUTLET - Exhaust gas manifold waste gate

- Size and layout of connection flange is provided in the “Pipe Connection Plan”
- The pipe diameter must be selected according to the guidance as provided on the drawing “Specification for waste gate selection”

- Waste gate connection pipe fo main exhaust gas pipe must be kept as shorf as possible fo avoid swirl and extensive back pressure

INLET - Recirculated exhaust gas turbocharger

@ Exhaust femperafure

- Contralled by the EGC

- Must be always below the scavenge air temperature

Exhaust gas piping:
- Piping with cones, bends and pipe connections must be flow opfimised and arranged
in a way fo avoid condensation draining to the turbocharger suction

- The piping befween the exhaust gas cooler ouflef and furbocharger inlef must be insulated to avoid
condensation of fthe humid recirculating exhaust gas on the pipe wall.
The same insulation standard, as used on the hof side before the cooler, must be applied on the exhaust
gas refurn pipe accordingly.

- To prevent water droplefs in the exhaust gas flow, or water condensate on the pipe wall, from being
carried over fo the furbocharger, the exhaust gas refurn pipe must be routed below the level of the turbochargers
Condensate water drains must be arranged at the lowest point of the horizontal refurn manifold pipe.
Different vessel frim conditions must be considered

- The exhaust gas refurn pipe must be purged by air in the caunterflow direction through the SOV.
The purging flow must be fthe fofal ICER casing volume, fo be exchanged 45 times per hour with
a maximum back pressure of 80 mbar

@ OUTLET - Exhaust gas refurn pipe condensafe wafer drain
- Drain fo the iCER waste water holding tank

OUTLET - Exhaust gas furbocharger

Exhaust gas femperature and volume flow: according fo GTD

If the iCER diesel option is selected a NOx sensor must be installed in the exhaust gas pipe between
Back Pressure Valve (BPV) and turbocharger.

The fotal back pressure of the exhaust gas system must be kept within the following ranges:

Diesel Tier Il mode in secfion A and C
Design limit: From max. 30 mbar to max. 60 mbar
Operational limit: max. 80 mbar

ICER gas Tier Il mode in section A and B
Design limit: From max. 30 mbar to max. 45 mbar
Operational limit: max. 55 mbar

ICER diesel Tier Il mode in section A and B
Design limit: Not relevant in layout
Operational limit: max. 55 mbar

Remark: The available back pressure range provided in this drawing refers to the differential pressure between

the pipe connecfions #71 and #75.
PP Funnel

Section C
relevant for
Tier Il diesel mode

T

Section A T Section B l EGC

EMM recirculation relevant
for iCER operating modes)
«—

Main
Engine 75

The exhaust gas pipe must be insulated according fo applicable rules, e.g. SOLAS
Pipe dimensions in relafion to fhe exhaust gas mass flow rates are provided by table 1 on page 2.

The exhaust piping with cones, bends and pipe connections must be flow optimised and arranged in
a way fo avoid gases from accumulating.

The piping layout must consider the thermal expansion and vibration from the turbocharger (TC) and main engine
(ME). Thermal expansion of the ME is fo be calculated according fo fthe formula in MM TC specific thermal
expansion is provided by the TC supplier.

Explosion relief devices, examined and certified by the maker, with flameless pressure relief {rupfure discs or self-closing, spring-loaded
valves) must be selected and installed within the exhaust system in accordance with class requirements. The exact posifion and number
of explosion relief devices must be defermined by the system designer or the shipyard through calculation. Independently, which type

of explosion relief devices is selected, the distance of fhe explosion relief device fo gangways, working areas and sysfem components
must be at least 3 m to not endanger personeel andlor to avoid material damage.

A continuous (extensive) exhaust gas leakage must be avoided.

Supporfs (fixation poinfs) for the mass of piping and exhaust gas system components must be insfalled in sufficient size and amounf
Inadmissible tensions in the piping and forces acting on the turbocharger are not 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 fthe noise level on fhe bridge wing exceeds fhe 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 unit to fulfill the following requirements: A maximum solids content of 150 mg/l and a proper
pH value (e.g. above pH é)
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SYSTEM PROPOSAL ‘ Pos. ‘ COMPONENTS from certified suppliers ‘ Pos. |System Components 1)
NGTE ‘ s01 ‘ Exhaust Gos Cooler (EGC) ‘ 001 _|Compensator *4)
Further installation details and variants can 002_|Exhaust gas collector
be found listed in the Marine Installation 003 [Exhaust gas pipe
Manual (MM, which provides also the o0s,|EXplosion relief device (rupfure discs or spring-loaded |
acronyms used i this drawing set. The valves) *5)
piping symbols are explained by the piping 005 [Main Econamiser
symbol key as included i the drawing sef TG
“Various Installation Items” ilencer_(with_spark_arrester x9)
007 _[Suppart_*L) -
Short Route 008 [Waste gate pipe
- Exhaust gas branch-off after furbocharger 09_|Transition piece %61
3_|Flow_Requlating Valve (FRV]
| Shut-off valve (SOV] N
5 _|Back Pressure Valve (BPV]
0%6_|Compensatar in the exhaust_system ¥12)
017_[iCER support x4) -
078_|Purging and_sealing air_blower %20]
019_|Non-return valve
021_|NOx S (as delivered by fh bulder) *21]
® Table 1. Recommended pipe dimensions in relafion fo exhaust gas mass flow 022 TE; (::(;rwf@g HHEree Dy T Shale e
007
4 023 _|Test_chock 2 *76)
Exhaust Gas mass flow Pos. |Engine Connections %2)
(mEgr from GTD) £ A B C D Turbocharger type F 4 B
kgls (§) [0UTLET - Exhaust gas return pipe condensate water drain
006 (1) [OUTLET - Exhaust gas turbocharger
15 -t 700 -
A165-L 450 (13) [oUTLET - Exhaust gas manifold waste gate u
%h - 183 800 A170-L 500 007 (19 |INET - Recireulated exhaust gas hurbocharger
83 - 728 90 ATT5-L 600 \ 4q Pos |Engine Components %3 L
228 - 300 1000 A260-L 400 004 ECO1_|Stavenge air receiver
EC02 | Turbocharger (1)
300 - 383 1200 ) o ) @ A265-L 500 FC03 _|Exhaust_gas manifold
3 - 51 00 AZTO-L 500 EC04_|Waste gofe compensator %7) %@
05 | Wasfe gate valve
512 - 660 1600 A275-L 700 C06 |Test chack 1 %15}
C07 | Test chock 2 *16] -
660 - 860 1800 MET33MB 350 €08 |Manual_syphan drain
860 - 1150 2200 MET37MB 400 005 renarks: i
150 - 1450 200 METL2MB 450 - Drain plugs and drain cocks fo be installed where necessary
METLEMB 500 ; .
007 4 1) Refer ta the "Pipe Lomertion Plar” for the exerution and L
MET53MB 550 lacation of the engine pipe connectians.
%) Ta be installed by the shipyard
MET60MB 600 %3 Ta be delivered by the engine buider, ie. already equipped
4 on engne side
MET66MB 700 #4) The piping of the exhoust gus system must be structurally
supported o withstand he mass and to minimise vibrations
MET71MB 700 003 across the systen (eg. by connecting the support fo the
VETS3MB 800 ship hull or ofherwise)
X X The fype af these supparts (fixed ar sliding typel, their final
C 004 anourt and position have to be defined by the shipyard under
consideration of systen loyout and requirements based on
installation speciic calculation. H
45) When rupture dists are installed, preventative measures must
_o—1—015 be faken fo ensure fhat exhoust gas does. not canfinuously flow
to the aut affer rupture. This can be ochieved with an exhaust
qus duct Leading to fhe open deck, or in the cose of a -
twin-engine installation, by sending o cantrol signal that inifiates
a shutdown of the engine. If either of these aptions are not
—004 possible, o self~closing, spring-londed valve vith flune arrestor
must be used. This would renove the peak pressure of on
002 014 017 017 explosion, while ensuring that fhe exhaust gus does nof
m continuausly flow out
‘ 46) Aren ratio between oufletlinlet = 11..16, faper angle £ 40°
L 017 1) The dinension of the expansion piece (campensator) must be ~
021" defined by the shipyard in accordance with the thernal grovth of
A v the extuust munifold and the extaust pipe
13 Vibratiors of fhe pipe affer the compensatr nust be lower Hhan |,

016

45 mmls RMS (roof mean square).
+8) Guidance regarding the selection of the waste gute pipe size is
provided by the draning “Specification for waste gate selectior’.
The waste gate pipe on the shipside is one nominal pige size
larger than the waste gale pipe on the engine side (hefore the
compensatorl.
+9) Optional, installed os required fo meet mise requirements
+11) Optional, fo be installed if the backpressure fram the EGC
exteets fhe Lini
4121 The final anount and posifion have to be defined by fhe shipyard
considering fhe systen loyout and reqirements based on
installation specific colculation

be insulated
#14] The exhaust pipe dimension must be selected in accordance with

%B) The exhuust gus ppes upsirean and dowunstrean of the EGC nust |

the specific exhaust gas mass flow, as given by the GTD. M
+15} By apening of test cack 1 the fallowing condiions can be ckecked
Nornal condition:
No water flov but air suction.
Abnarnal condition: -
Water flow, which is the indication that the drain valve is blocked
in closed position.
+16h By pening of test cock 2 the following canditions can be checked:
Nornal conition:
Water flov. Wafer sanples can be faken
Abnarnal condition:
No water flow but air suction, which is the indication that the
+—017 drain valve is blocked in open position
418 Condensate water drain fo the ICER waste water holding tank
419 The condensate water callection pocket must be connected ot the
lavest point of the harizantal return manifald pipe.
420) For the selection of the blover capacity and the arrangement of
the purging and sealing air supply line refer to the guidance as
T pravided in the MM and iCER Installatian Guideline
i The purging and sealing air system s controlled by the engine
i contral systen.
I 421 A dedicated oir supply must be comerted to the sensor to
| pravide conpressed air for cleaning, with air quality level of ISD
i 857312010 [72) o
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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
synbal key as included n the drawing ser
“Various Installation Items”

Long Route
- Exhaust gas branch-off after economizer

SN

004

014 V/OW

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

Exhoust Gas mass flow
(mEgr from GTD) E A B C D
kgls

15 -1hb 100

Wb - B3 800

03 - 228 900

228 - 300 1000

300 - 383 1200
*14) *1k) *14) *8)

83 - 512 1400

512 - 660 1600

660 - 860 1800

86.0 - 115.0 2200

150 - 150 2400

OW\

*13)

MAIN ENGINE

017
"

‘ Pos ‘ COMPONENTS from certified suppliers

®

Pos. |System Components 1)

‘ so1 ‘ Exhaust gas conler (EGC)

Turbocharger type F
Ale5-L 450
A170-L 500
A175-L 600
A260-L 400
A265-L 500
A270-L 600
A275-L 700
MET33MB 350
MET37MB 400

MET42MB 450
MET48MB 500
MET53MB 550
MET60MB 600
MET66MB 700
MET71MB 700
MET83MB 800

007

005

007

Condensate
water drain
8

001_|Compensatar %41

002 |Exhaust gas collector

003 _[Exhoust gas pipe

001, |Explosion relief device (rupfure discs o spring-loaded
valves) *5)

A

005_[Main Economiser

006 |Silencer (with spark arrester *9)

007 _[Suppart_*L)

008_|Waste gafe pipe

09| Transition_piece *6)

13_|Flow Regulating Valve (FRV)

=

Shut-off valve [SOV)

15 |Back Pressure Valve (BPV]

016 |Compensatar in the exhaust system ¥12)

017_[iCER support *4)

078_|Purging and_sealing air_blower %20]

019 |Non-return valve

021 [NOx Sensor (as delivered by the engine builder) *21)

022_[Test chack 1 15

023 [Test chack 2 *16)

Pos. |Engine Connections %2}

(8) |WUTLET - Exhaust gas return pipe condensate water drain

() |OUTLET - Exhaust gas turbocharger

(13 [OUTLET - Exhaust gas manifold waste gate

(15) |INET - Recircuated exhaust gas hurbocharger

Pos. |Engine Components *3)

ECO1_|Stavenge air_receiver

ECO2 | Turbocharger (TC)

ECD3_[Exhaust_gas manifold

EC04_|Waste gofe compensator %7) %@

C05_|Waste gate valve

Test chack 1 *15

Test chack 2 *16)

C
G
08 |Manual syphon_drain

Renarks:
- Drain plugs and drain cacks to be insfalled where necessary.

$1) Refer fo the “Pipe Comection Plar” for the execution and
lacation of the engine pipe comnectians.

%20 To be instaled by the shipyard

431 To be delivered by the engine builder, ie. already equipped

on engine sice

) The piping of fhe exhaust gus system must be structurally

supported fo withstand the nass and fo nininise vibrations

across the systen (eg. by comecting fhe sugport fo the

ship hul ar ofheruisel,

The type of these supparts fixed ar sliding type), their final

anount and position have fo be defined by the shipyard under

consideration of systen loyout and requirements based on

installation specific calculation

When rupture discs are installed, preventative measures must

be faken to ensure that exhoust gas does nat cantinuously flow

to the out affer rupture. This can be ochieved with an exhoust

gus duct leading fo the open deck, or in the case of @

tuin-engine installation, by sending o cantrol signal fhat iifiates

a shutdoun of the engine. If eifher of these options are nof

possible, . self~losing, spring-loaded valve with flane arrestar

must be used. This would remove the peak pressure of an

exlosion, whle ensuring that the exhaust gos does not

continuously flow out

%6) Aren ratio between oufletinlet = 11..16, foper angle £ 40°

1) The dinension of the expansion piece (compensatar) nust be

defined by Hhe shipyard in actordonce with the thernal growth of

the exhaust. manifold and the exhaust pipe

Vibrations of the pipe affer the tompensator must be lower Han

45 nnls RHS (root mean squarel.

Guidance regarting the selection of the waste gute pipe size is

provided by the drawing “Specfication for waste gate selection’.

The waste gate pipe an the shipside is one noninal pige size

larger than the vaste gate pipe on the engine side (hefore the

canpensator)

£9) Optional, installed as required to meet noise requirements

1) Optional, fo be installed if the backessure from the EGC
exteeds He lini

+12) The final amount and position hove to be defined by the shipyard
considering fhe system lyout and requirements based on
installation specific calculation

+

3

+

%B) The exhuust gus pipes upsirean and dowunstrean of the EGC nust |

be insulated
£ The exhaust pipe dinension must be selected in accordance vith
the specific exhaust gas mass flov, as given by the GTD.
151 By opening of fest cock 1 the fallowing condifons can be checked
Narnal condition:
No water flov but air suction
Abnarnal condiion:

Water flow, which is the indication that the drain valve is blocked

in dosed position

+161 By opening of fest cock 2 the fallowing conditions can be checked:
Nornal condition:
Water flow. Wafer sanples can be faken
Abnarnal condiion:
No water flow but air suction, which is the indication that Hhe
drain valve is blacked in open position

181 Condensafe wafer drain fo the iCER waste water holdng fank

+191 The condensate water callection pocket must be comnected af the
lavest point of the harizental refurn manifald ppe

£20) For the selection of the blawer capudty and the arrangement of
the purging and sealing air supply line refer fo the guidance as
provided in the M and (CER Installation Guideline
The purging and sealing air systen is controlled by the engine
contral systen

<211 A tdedicated oir supply must be comerted o the sensor fo
provide conpressed air for cleaning, with air qualiy level of 150
857312010 [17.2)
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SURFACE PROTECTION SEE GROUP 0344
GENERAL TOLERANCES ACCORDING TO 1S02768-mK

TOLERANCING PRINCIPLE 1S08015

NOTE

\vailab f

Attribute 1
Execution | Material Cylinder | Turbocharger amount
No. ID No.
1 2
001 PTAA00L288  6-9 X

The above executions can be configured using the Engine Configurator:

Detailed guidance for the executions is provided within the Marine Installation Manual (MIM). If a specific execution of infterest Is
not shown in fthe above table, then it may sfill be under development or not available. For further informafion or in case of a
project-specific request, WinGD must be conftacted direcfly.

This publication I1s designed fo provide “accurate and authoritative information with regard to the subject-matter covered as it was
available at the time of prinfing. However, the publication deals with. complicated technical mafters suited only for specialists in the

area, and fthe design of fthe subject-products is subject fo reqular improvements, modifications and changes. Consequently, the publisher
and copyright owner of fhis publication cannot accept any responsibility or liability for any evenfual errors or omissions in this document
or for discrepancies arising from the features of any actual item in the respective product being different from those shown in this

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 parfy making use of fhis publication or the information contained herein.
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Specifications which must be mef:

@)

OUTLET - Exhaust gas manifold waste gate

- Size and layout of connecfion flange is provided in the “Pipe Connection Plan”

- The pipe diamefer must be selected according to the guidance as provided on the drawing "Specification for
waste gate selection”.

- Waste gafe connection pipe to main exhaust gas pipe must be kept as short as possible to avoid swirl and
extensive back pressure.

INLET - Recirculated exhaust gas furbocharger

Exhaust temperature:
- Controlled by the EGC

- Must be always below fthe scavenge air femperafure

Exhaust gas piping:
- Piping with cones, bends and pipe connections must be flow optimised and arranged
In a way to avaid condensafion draining fo the furbocharger sucfion

- The piping between the exhaust gas cooler ouflet and turbocharger inlef must be insulated to avoid
condensafion of the humid recirculating exhaust gas on the pipe wall.
The same insulation standard, as used on the hot side before the cooler
gas refurn pipe accordingly.

, must be applied on the exhaust

- To prevent water droplets in the exhaust gas flow, or water condensate on fhe pipe wall, from being
carried over fto the furbocharger, the exhaust gas refurn pipe must be roufed below the level of the
turbachargers. Condensate wafer drains must be arranged at fthe lowest point of the horizontal refurn
manifold pipe. Different vessel ftrim conditions must be considered.

OUTLET - EGC purge air supply

- The purge air supply must be connected upstream from the flow requlating valve in the affmost
exhaust gas refurn branch.

@O

QUTLET - Exhaust gas turbocharger

Exhaust gas femperafure and volume flow: according fo GTD
The fotal back pressure of the exhaust gas system must be kept within the following ranges

Diesel Tier Il mode in section A and C
Design limit: From max. 30 mbar fo max. 60 mbar
Operational limif: max. 80 mbar

ICER gas Tier Il mode in section A and B
Design limit: From max. 30 mbar to max. 45 mbar
Operational limit: max. 55 mbar

iCER diesel Tier Il mode in secfion A and B
Design limit: Not relevant in layouf
Operational limit: max. 55 mbar

Remark: The availoble back pressure range provided in this drawing refers to the differential pressure between

the pipe connections #71 and #75.
Funnel

Section C

relevant for
Tier |l diesel mode

_
Section B

EGC
E/M recirculation [relevant

for iCER operating modes)
-

Section A T

Main
Engine 75

The exhaust gas pipe must be insulated according to applicable rules, e.g. SOLAS
Recommended pipe dimensions in relafion fo the exhaust gas mass flow rafes are provided by fable 1 on page 2

The exhaust piping with cones, bends and pipe connections must be flow optimised and arranged in
a way fo avoid 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 fto be calculated according fo fthe formula in MIM. TC specific thermal
expansion is provided by the TC supplier

Explosion relief devices, examined and certified by the maker, with flameless pressure relief (rupture discs or self-closing, spring-loaded
valves) must be selected and installed within the exhaust system in accordance with class requirements. The exact posifion and number
of explosion relief devices must be determined by the system designer or fthe shipyard through calculation. Independently, which type

of explosion relief devices is selected, the distance of the explosion relief device fo gangways, working areas and system components
must be af least 3 m fo not endanger personeel andlor to avoid material damage

A confinuous (extensive) exhaust gas leakage must be avoided.

Supports (fixation points) for the mass of piping and exhaust gas system componenfs must be installed in sufficient size and amount.
Inadmissible tensions in the piping and forces acting on the furbocharger are not acceptable

Exhaust gas pipes of several engines must not be connected.
Drains of adequate size and amount must be installed in the exhaust gas piping.
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 crculation water. This water must be cleaned and
treated by the watfer freatment unit to fulfill the following requirements: A maximum solids content of 150 mg/l and a proper
pH value {e.g. above pH 6).
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1 1 L’ 4 2 L 2 il 1 1 Nl 1 1 1 - 19 1 0 L 1 1 1 1 &S
SYSTEM PROPOSAL Pos ‘ COMPONENTS from certified suppliers ‘ Pos. | System Components 1)
S0 ‘ Exhaust Gas Cooler (EGC) ‘ 001 _|Compensator &)
002_|Exhaust gas collector
Further installation details and variants can 003_|Exhaust gas pipe
a| be found listed in the Marine Insfallafion o0, |Explosion relie device (rupfure discs o spring-loaded |4
Manual (MM), which provides also the valves) *5)
g Sybls e wxlaneq by the ppig 0 TSt
Eymbol key 0 incluced in the drawing Set 006 [Slencer (with spark arrester *51
—{ *Various hstallation Items". 007_|Support 4] H
008_|Wasfe gate pipe
Short Route 009 [Transition piece *6)
- Exhaust gas branch-off after furbocharger 073_|Flow Regulating Valve (FRV)
0%i_|Shut-off valve (SOV) N
075_|Back Pressure Valve (BPV)
0%6_|Compensatar_in the exhaust sysfem *13)
- O7_|ICER support ¥4y L
18| Addifional_Ecanomiser *10)
. . Pos. [Engine Connections *2)
c Table 1. Recommended pipe dimensions in relation to exhaust gas mass flow 14
QUTLET - EGC purge air supply
(71) |OUTLET - Exhaust gas turbocharger
Exhaust Gas mass flow 007
EGC N
n (turbine flow from GTD) S E A B C D Turbocharger type F 4 (@) JouTLET - Extaust oo manifld waste gate ~
kals 1z (75) |INLET - Recirculated exhaust gas turbocharger
4
o N5 -1t EGC1L 700 A165-L 450 Pos. |Engine Components %3] 0
ECOT | Turbacharger
Wt - 183 £oce ae ATT0-L 500 006 EC02_|Exhaus, ggus manifold
| 83 - 228 £6c23 900 A175-L 600 Ex aus:e gn:e :nTpensatur *T) ) |
jaste gate valve
228 - 300 EGC30 1000 A260-L 400 007 ECOS_|Engine mounted purging and sealing air_blower.
4 4
300 - 383 EGC38 1200 A265-L 500 Remark:
13 *5) *15) *15) 8 e a
83 - 512 EGCst 100 A270-L 600 - Drain plugs and drain cotks to be installed where necessary.
i 512 - 880 Eaces 1600 A275-L 700 004 1) Refer to the “Pipe Comection Plar” for the execution and L
660 - 860 EGC86 800 MET33MB 350 location of the engine pipe connections.
x1) To be installed by the shipyard.
86.0 - 150 EGL1S 2200 MET37MB 400 %3) To be ngmgr;n by the engine buider, ie. alrendy equipped
F on engine side F
150 - 5.0 EGCIS5 2400 MET4L2MB 450 005 %4) The piping of the exhaust gus system must be structurally
supported o withstand the mass and to mininise vibrations
MET48MB 500 across the system (e.g. by connecting the support to the
| ship hull or ofheruise)
METS3MB 550 The type of these supparts (fixed or sliding type), their final
4 anaunt and position have fo be defined by fhe shipyard under
MET60MB 600 consideration of systen oyout and requirenents bosed on
G installation specific calculation. G
MET66MB 700 007 %5) When rupfure discs are insfalled, preventative measures must
be faken fo ensure that eshaust gas does nof confinuously flaw
MET7IMB 700 4 to the out affen rupfure. This can be achieved with an exhaust
— METB3MB 800 qus duct leading to fhe apen deck, or in the case of a =
twin-engine installation, by sending a confrol signal Hhat inifiates
9 y sending g
a shutdoun of the engne. If either of these apfions are not
X X possile, o seli-closing, spring-loaded valve with flane arrestor
H C 003 must be used. This would remove the peak pressure of an
explosion, while ensuring that the eshaust gas does naf
continuausly flow out
%6) Area ratin between ouletiinlet = 11.16, faper angle < 40°
o 1 015 [~ 1) The dinension of the expansion piece (canpensator) must be N
o 004 defined by the shipyard in accordance with the thernal gravth of
the exhaust nanifold and the exhaust pipe
) Vibrations of the pipe affer the compensator must be lower than |
45 mnls RS (root mean squarel
——004 %B) Guidance regarding the selection of the waste gate pipe size is
provided by the draing “Specification for waste gate selection”
- 017 017 ECO03 The waste gate pipe on the shipside is one nominal pipe size
larger than the waste gare pipe an the engine side (before the
compensatort.
Lu %3) Optional, installed s required fo meef naise requirenents
K %Wl Optional, in combination with the main economiser if shigs sfean [k
017 demand cannot be covered by the economiser in Hhe wper
i exhaust gas pipe after the badk-pressure valve.
%11 Optional, fo be installed if the backpressure fron the EGC
- exceets the Lint. L
%12/ The purge air supply line must be comected upstrean from
E flow regulating valve (013) fo the EGC eshaust gos refun pipe.
%3/ The final amount and posiion have to be defined by the shipyard
£ considering the system loyout and requirements based on
installation specific caltulation
*1L)
%W) The exhaust gus pipes upstrenn and downstream of the EGC must
016 be insulated
. 016 %151 The exhaust pipe dinension must be selected in accordance vith
E the specific exhoust gas mass flow, s given by the GTD.
161 By opening of fest cork 1 the following tonditons tan be chethed
Normal condition
M 018 No water flow but i suction. M
Abnormal. condition
T | Purge air Water flow, which is the indication that the drain valve is blocked
i : Summly *1) in dosed position L
‘ 171 By opening of fest cock 2 the following conditions con be checked:
= Normalcondition
016 £C07 & Water flow. Water sumples can be faken.
M ] Abnornal. condition
No water flow but air suction, which is the indication Hhat Hhe
drain valve is blacked in open positon.
18] Valve opening at 25 mbar.
i %] To be drected o the bilge water tank. Can be tonnected to the
*20) SAC drain pipe from engine. comnection 15
s CS01 017 20 The tandensafe water cllcton pocket nust be connected ot the
i lowest point of the hurizontal refurn manifold pipe.
P P
s
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1 1 -
SYSTEM PROPOSAL Pos ‘ COMPONENTS from certified suppliers ‘ Pos. |System Components *1)
001_|Compensatar 4]
Table 1: Recommended pipe dimensions in relation fo exhaust gas mass flow G501 | Exhaust Gas Cooler (EGO 02 Ethus' gus collector
Further installation details and variants can 003_|Exhaust gas pipe
be found listed in the Marine Installation Explosion relief device {rupture discs or spring-loaded
Al Manual (MM), which provides also fhe Exhaust Gas mass flow LI S g pring A
EGC ) x5
acronyms used in fhis drawing sef. The {turbine flow from GTD) E A B C D Turbocharger type F 005_|Main Economiser
piping symbols are explained by the piping Size W05 TStencer i spark T
symbol key as included in the drawing sef kals ilencer (with_spark arrester
—{ *Various hstallation Items". 007_|Support 4] H
15 -tk EGC14 700 A165-L 450 008_[waste gate pipe
Long Route 009 |Transifion_piece 6]
g| - Exhoust gos branch-off affer economizer k-3 £acs 800 AITO-L 500 013_[Flow Regulating Valve (FRV]
0%i_|Shut-off valve (SOV) N
83 - 228 £aC23 900 -
ATT5-L 600 075_|Back Pressure Valve (BPV)
228 - 300 EGC30 000 A260-L 400 0%6_|Compensatar_in the exhaust sysfem *13)
| 007 O17_[iCER support_*4) L
300 - 383 EGC38 200 A265-L 500 4 018 | Additional Economiser *10]
*8) *15) *15) *B)
383 - 512 EGCS1 1400 A270-L 600 Pos. |Engine Connections *2)
c 4 c
512 - 660 EGCE6 800 A275-L 700 OUTLET - EGC purge air supply
660 - 860 FGCB6 800 MET33MB 350 006 (7) oUTLET - Exhaust gas turbocharger
| %0 o p— o~ VETIIVB 200 (73) [OUTLET - Exhaust gas manifald vaste gate L
007 (7 |INLET - Recrculated exhaust gas turbocharger
150 - 1450 EGCILS 2400 MET42MB 450 \
5 VETLEVE %00 4 Pos. |Engine Components %3] 0
ECOT | Turbacharger
METS53MB 550 EC02 [Exhaust gas manifold
EC03 |Waste gafe compensator %7) x8)
— 015 MET60MB 600 015 ECOL |Waste gafe valve —
/9/_// METearE 70 \/e/ ECOS_|Engine mounted purging and sealing air_blower.
£ /004 014 017 017 MET71MB 00 Renarks 5
Ll MET83MB 800 - Drain plugs and drain cacks to be insfalled where necessary.

(=1
IS}
=

x1) Refer to the "Pipe Comection Plar” for the execution and L
location of the engine pipe connections.

x1) To be installed by the shipyard.

%3) To be delivered by the engine buider, ie. alrendy equipped
on engine side F

%) The piping of the exhaust gus sysfem must be siructurally
supported o withstand the mass and to mininise vibrations
across the systen (eg. by comecling the support to the
ship hull or ofheruise)
The fype of these supparts (fixed or sliding fypel, their final
anaunt and position have fo be defined by fhe shipyard under
consideration of system loyout and requirements based on
installation specific calculation. G

%5) When rupfure discs are insfalled, preventative measures must
be faken fo ensure that eshaust gas does nof confinuously flaw
to the out affen rupfure. This can be achieved with an exhaust
qus duct leading to fhe apen deck, or in the case of a =
twin-engine installation, by sending a confrol signal Hhat inifiates
a shutdoun of the engne. If either of these apfions are not

X possile, o seli-closing, spring-loaded valve with flane arrestor

must be used. This would renove the peck pressure of an

explosion, while ensuring that the eshaust gas does naf
continuausly flow out

%6) Area ratin between ouletiinlet = 11.16, faper angle < 40°

o [~ 1) The dinension of the expansion piece (canpensator) must be N

defined by the shipyard in accordance with the thernal gravth of

004 the exhaust nanifold and the exhaust pipe.
) Vibrations of the pipe affer the conpensator must be lower than |
45 mnls RMS (root mean squared

%8) Guidance regarding the selection of the wasfe gate pipe size is
provided by the draing “Specification for waste gate selection”

il i o 017

o
<o
wal
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T
4
M
(=3
=1
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- ECO03 The waste gate pipe on the shipside is one nominal pipe size
e 002 larger than the waste gare pipe an the engine side (before the
compensatort.

%3) Optional, installed s required fo meef noise requirenents

%Wl Optional, i combination it the main economiser if shigs sfean [k
demand cannot be covered by the economiser in Hhe wper
exhaust gas pipe after the badk-pressure valve.

%1 Optional, fo be installed if the backpressure fron the EGC
exceets the Lint. L

%12/ The purge air supply line must be comected upstrean from
flow regulating valve (013) fo the EGC eshaust gos refun pipe.

%3/ The final amount and posiion have to be defined by the shipyard
considering fhe systen loyout and requirements bosed o
installation specific caltulation

%W) The exhaust gus pipes upstrenn and downstream of the EGC must
be insulated

x5/ The exhaust pipe dimension must be selected in accordance with [~
the specific exhoust gas mass flow, s given by the GTD.

161 By opening of fest cork 1 the following tonditions tan be chethed
Normal condition
No water flow but air suction.
Abnormal. condition
Water flow, which is the indication that the drain valve is blocked
in dosed position

111 By opening of fest cock 2 the following conditions can be checked: |~
Normalcondition
Water flow. Water sumples can be faken.
Abnornal. condition
No water flow but air suction, which is the indication Hhat Hhe
drain valve is blacked in open positon.

18] Valve opening at 25 mbar.

%] To be drected o the bilge water tank. Can be tonnected to the

*20) (s01 017 SAC drain pipe from engine. comnection 15

Tt et x10) The tandensate water collection pocket must be tonnected af the

o lowest point of the hurizontal refurn manifold pipe.

*1L)

016 016

018

supply *12)

016

o
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TRACK CHANGES

DATE SUBJECT DESCRIPTION

2021-07-30 DRAWING SET | First web upload

2021-12-22 PAAD363030 System drg — new revision

2022-03-11 PAAD363030 System drg — new revision

PAAD363030 System drg — new revision

2022-12-01 PTAA044721 New drawing set as replacement of previous one - added
PAAD363030 -
2022-12-21 PTAA044713 System drgs — new revision

2023-03-23 PTAA060532 New execution with 3TC added

2022-03-27 PTAA044713B | System drgs — new revision

2023-12-19 PTAA044713C | System drgs — new revision

2024-02-08 PTAA060522A New revision
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