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Execution Material
No. ID

001 PTAAOLLTIS

SURFACE PROTECTION SEE GROUP 03LL
GENERAL TOLERANCES ACCORDING TO 1S02768-mK

TOLERANCING PRINCIPLE 1S08015

NOTE

The above executions can be configured using the Engine Configurator.

Defailed guidance for the executions is provided within the Marine Installation Manual (MIM). If a specific execution of inferest is
not shown in fhe above fable, then if may still be under development or nof available. For further information or in case of a
project-specific request, WinGD must be confacted directly.

This publication is designed fo provide accurate and authoritative information with regard fo the subject-matter covered as it was
available at fhe time of prinfing. However, the publication deals with complicated fechnical matters suited only for specialists in the
area, and the design of the subject-products is subject to regular improvements, madifications and changes. Consequenfly, the publisher
and copyright owner of fhis publication cannot accept any responsibility or liability for any eventual errors or omissions in fthis document
or for discrepancies arising from the features of any actual item in fthe 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
other loss, or any ofher damage or injury, suffered by any party making use of fthis publication or fthe information conftained herein.
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1 \ 2 | 7 3 \ b bl 6 1 8 : 9 10 12
OUTLET - Exhaust gas manifold waste gate OUTLET - Exhaust gas turbocharger
@ s gl toof ! fl ded in the "Pi C Fon Plan” - Exhaust gas femperature and volume flow: according fo GTD
- >lze and tayoul of connechion Tlange Is provided in The pe Lonnection Fian - If the iCER diesel option is selected a NOx sensor must be installed in the exhaust gas pipe between
- The pipe diamefer must be selected according fo fthe guidance as provided on the drawing “Specification for waste gate selection” Back Pressure Valve (BPV) and furbocharger.
- The waste gate connection pipe, as connected to the main exhaust gas pipe, must be kept as short as possible fo avaid swirl and - The fofal back pressure of fhe exhaust gas sysfem must be kepf wirhin fhe following ranges
extensive back pressure. Diesel Tier II mode in section A and C
Design limit: From max. 30 mbar to max. 60 mbar
Operational limit: max. B0 mbar
iCER gas Tier Il mode in section A and B
@ INLET - Recirculated exhaust gas turbocharger With exhaust gas return pipe to the TC connection from above, ie. layout with water mist catcher
Design limif: From max. 20 mbar to max. 35 mbar
Exh ot " Operational limit: max. 45 mbar
XNAUST Temperature With exhaust gas return pipe to the TC connection from below, i.e. compact layout without water mist catcher
— Confrolled by the EGC Design limif: From max. 30 mbar fo max. 45 mbar
Operational limit: max. 55 mbar
- Must be always below the scavenge air temperature (CER diesel Tier Il mode in section A and B
. Design limif: Not relevant for layouf
Exhaust gas piping: Operational limit: max. 55 mbar
- Piping with cones, bends and pipe connections must be flow opfimised and arranged Remark: The available back pressure range provided in this drawing refers to the differential pressure between the pipe connections
in a way to avoid condensation draining to the turbocharger suction. #71 and #75. An additional layout back pressure of 10 mbar is caused by the water mist cafcher which is integrated into the
engine. In the GTD, the available back pressure range refers specifically fo fhe back pressure befween the furbocharger inlet
- The piping between the exhaust gaos cooler outlet and turbocharger inlet must be insuloted fo avoid and ouflet. As a resulf, the GTD provides a back pressure range which is 10 mbar higher.
condensation of the humid recirculating exhaust gas on the pipe wall.
The same insulation standard, as used on fthe hot side before the cooler, must be applied on the exhaust
gas refurn pipe accordingly Section C Funnel
relevant for
. . Tier |l diesel mode
- The exhaust gas return pipe must be purged by air in the counterflow direction through the SOV.
The purging flow must be fhe total iICER casing volume, to be exchanged L.5 times per hour with a maximum back pressure of 80 mbar.
_
@ DUTLET - Exhaust gas return pipe condensate water drain Section Section B EGC
A . E/MH recrculation (relevant
- Drain fo the iCER waste water holding tank for ICER operating modes
Main
Engine
i / - The exhaust gas pipe must be insulated according ta applicable rules, e.g. SOLAS
’7T7’ O - Recommended pipe dimensions in relation to the exhaust gas mass flow rates are provided by table 1 on page 2.
I I - The exhaust piping with cones, bends and pipe connections must be flow opfimised and arranged in
| O a way fo avoid gases from accumulating
i
i - The piping layout must consider the thermal expansion and vibration from the turbocharger (TC) and main engine
‘ (ME). Thermal expansion of the ME is to be calculated according to the formula in MM. TC specific thermal
j expansion is provided by the TC supplier
‘ - Q - 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 position and number
| — of explosion relief devices must be defermined by the system designer ar the shipyard through calculation. Independently, which type
L T 1 of explosion relief devices is selected, the distance of the explosion relief device to gangways, working areas and system components
i ‘ must be at least 3 m to not endanger personeel andfor to avaid material damage.
I - A confinuous (extensive] exhaust gas leakage musf be avoided
i g g
‘ - Supports ({fixation painfs) 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 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 fhe noise level on the 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 water must be cleaned and
‘ treated by the water treatment unit to fulfill the following requirements: A maximum solids content of 150 mg/l and a proper
i pH value (eg. above pH 6]
I
I
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SYSTEM PROPOSAL

NaTE
Further installation details and variants can
be found listed in the Marine \ns?u“uhun

Table 1. Recommended pipe dimensions in relation to exhaust gas mass flow

©

Exhoust Gas mass flow

©

Pos. |SYSTEM COMPONENTS %2}

00

Compensator between engine and exhaust gas systen *7)

003 |Exhaust gas pipe

a| Monual (MM, which provides also Pos. |ENGINE COMPONENTS %3) 004 [Explosion relief device (rupture discs or spring-laaded valves) *5) A
acronyms used in this drawing set. The (mEgr from GTD) D E AP B 005 [Main E
ppng synbols are exlained by fhe ppng kgls ECO1 |Scavenge air receiver ain Economiser
ymbol key as included in the drowing et
v-maus Installation Items” PRy 700 500 00 ECO2 |Turbo Charger (TCH 006 |Silencer [with spark arrester) *9)
g 007 |Support *&) ~
Short Route 79 - Wt 700 500 900 ELO3|Bxhaust gas manifold 08 [Waste gate s
ECO4 | Waste gafe compensator *7) #8)
Exhaust gas branch-off affer turbacharger 1t - 164 80 60 1000 T ——" W7 [Transiion pece %61 R
aste gate valve
164 - 183 800 500 1000
ECO6 |Water mist catcher (WHMO) 02| CER support x)
03 - 202 900 700 1000 55 |riow Reguarng volve RV w1
202 - 228 900 700 1100 ECOT_|Test chack 1 *16) ov Reguating Yobve [RY) 10
l - ECOB | Test chock 2 *17) 0L |Shut-aff valve (SOV) *1) =
228 - 245 1000 800 1100
e " o g «8) 009 |Mansal syphon dran 05 |Back Pressue Valve BPV) 11
4 92 300 o0 a0 o ECO10 | Turbocharger connection piece {conel 0% |Compensator in fhe exhaust system *15) c
bl o7 |Purging and sealing air blower *19)
00 - 2 1200 70 1300 08 [Non-return valve
n 2 - 383 100 900 100 007 q 020 [NOx Sensor {as delivered by the engine bulder) *20) ~
B3I - 396 1400 1000 1400
26 - 455 100 1000 1500 Pos. [ENGINE CONNECTIONS %1
0
455 - 512 1400 1000 1600 (&) [0UTLET - Exhaust gas return pipe condensate water drain ¥
006 (1) [oUTLET - Exhaust gas turbacharger
Bl (1)  |OUTLET - Exhaust gas manifold waste gate L
(1) | INET - Recirculated exhaust gas turbocharger
E \4> Pos. ‘[UMPDNENTS fram certified suppliers *12) £
S]] ‘Exhausr Gas Cooler (EGC)
Remarks:
. - Drain plugs and drain cocks fo be installed where necessary. N
005 #) Refer to the "Pipe Connection Plan" for the execution and location
of the engine ppe cannections
o *2) To be insfalled by the shipyard =
#3) To be delivered by the engine builder, ie. already equipped on engine side
. 007 *4) The piping of the exhaust gas system must be structurally supparted fo withstand s
s and to_mininise vbrations across the system teg. by comnecting the
suppart fo the ship hull o~ ofherwise)
The type of these supports {fixed or sliding typel, their final omount and position
have fa be defined by fhe shiyard under consideration of system loyout and requiements
- based on installation' specific calculation =
*5) When rupture dists are installed, preventative measures must be taken to ensure that
I exhaust gas does nat confinuously flow fo the auf affer rupture. This can be achieved
" vith an exhoust gus duct leading to the open deck, ar in the tase of o twin-engine
017 installatian, by sendng a cantrol signal that initiates a shufdown of the engine. If either
of these options are not possble, a self-closing, spring-loaded valve with flame arrestor
A 014 must be used This would remave the peak pressure of an explosion, while ensuring that
the exhaust gas does not continuously flow out.
0% 012 015 #6) Area ratio between outletlinlet = 1116, taper angle £ 40°
015 *7) The dimension of the expansion piece (compensator) must be defined by the shipyard
) 012 012 in occardance with fhe fhermal growth of fhe exhaust manifold and fhe exhaust pipe. |
N Vibratians of the pipe affer the conpensafor must be lower than 45 mmis RMS
= {roat mean square]
— *8) Guidarce regarding the selection of the waste gate pipe size is provided by
= 004 the drawing “Specification for waste gafe selection’. ~
~ 012 *1h) The waste gate pipe on the shipside is one nominal pipe size larger than the
ECO3 00L waste gate pipe on the engine Side (before the compensator].
K 020 012 *9) Dpfianal, installed as required fo meet noise requirements. «
012 0 #11 Valve size fo be selected in accordance with actual exhaust gas mass flow.
ND #12) To be supplied by a certified supplier. Ordering fo be coordinated between
- X . shipyard and engine builder -
min, 5% slope
#13) Bused an o design velacity of max. 40 mis
i #14) The exhaust gas pipes upstream and downstream of the EGC must be insulated -
*14) *#15) The final amount and position have to be defined by the shipyard consicering
06 the systen loyout and requirements based on installation specific colculation
— D @ #16) By opening of test cack 1 the following conditions can be ckecked —
Normal candition
No water flow but air suction
Abormal conition:
M M Water flow, which is the indication that the drain valve is blocked M
in dosed position.
*17) By opening of fest cock 2 the fallowing conditions can be checked
Normal_condition
n 016 Water flow. Water samples can be taken. ~
Abnormal candition:
No water flow but air suction, which is the indication that the
drain valve s blocked in open position
N N
#18) Condensate water drain fo the CER waste water holding fank
cso 012 ECO1 #19) For the selection of the blower capacity and the arrangement of ~the purgin
and sealing air supply line refer fo the guidance os provided in the MM and ICER
g Installation Guideline. The purging and sealing air system is contralled by fhe engine r
control system,
*20) A dedicated air supply must be connected to the sensor to
P provide conpressed air for cleaning, with air quality level of P
\@ K557 70w fi721
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|
SY S TEM PR DP O SAL @ Pos.  |SYSTEM COMPONENTS %2}
001 |Compensator between engine and exhaust gas system *7)
gﬂfw installation defails and variants can @ Table 1. Recommended pipe dimensions in relation fo exhaust gas mass flow 03 |Exhaust gas ppe
be found listed in the Marine nstallation o oot R R—— e —
4| Manual (MM, which provides also the plosion relief device (rupture discs or spring-loaded valves|
acronyms used in fhis drawing sef. The EXh?“? G?S MESTSD)HOW b £ ) B @ Pos. |ENGINE COMPONENTS *3) 005 |Main Economiser
piping symbols are explained by fhe piping mEgr from ——
synbal key as included n the drawing ser kals ECO1 |Scavenge afr receiver 06 [Stencer (wih spark arrester) %)
Various Installation Irems 5002 [Too tharger 10 e
Long Roufe 15 -9 700 500 800 uppor
9 EC03 |Exhaust gas manifold
- Exhaust gas branch-off affer ecanomizer 129 -tk 1 0 n T |asle 9ol e
. g e e p=s p o ECOL |Waste gafe compensator 7y %B) 05 |Transition piece %61
ECO5 |Waste gate valve
164 - 183 800 600 1000 g 02 |iCER support *4)
B3 - 202 0 0 000 ECO6 | Water mist cafcher (WMO) 03 |Flow Regulating Valve (FRV) *11)
} 22 - 28 900 700 110 ECOT_|Test chock 1 x15) 0 [Shut-off valve (SOV) 1)
228 - 25 1000 800 00 FLOB | Test chock 2 X16) 007 05 |Back Pressue Valve BPV) 11
c 25 292 000 300 0 8 £C09_|Manual syphon drain 0% | Compensafor in the exhaust sysfem *15)
52 0 pow pon p— ECO10 | Turbocharger comnection piece (cone) o1 [Purging and sealing air blower %]
300 - 342 1200 900 300 08 |Non-return valve
n %z - B3 0 00 %00 006 019 |NOx Sensor fas delivered by the engine bulder) *19)
383 - 36 1400 1000 1400
D 015 396 - 455 1400 1000 1500 @ Pos. [ENGINE CONNECTIONS %1
455 - 512 100 1000 100 007 (&) [ouTLET - Exhaust gas retum pipe condensate water drain
0 (1) |OUTLET - Exhaust gas_turbocharger
B 016 012 (7)) |OUTLET - Exhaust gas manfold waste gate
; 012 [ (79 [NLET - Recirculated exhaust gas turbocharger
——
: 015
5 Pos. ‘[DMPUNENTS from certified suppliens *11)
*
il 004 [S] ‘Exhausr Gos Cooler (EGO)
oo © s
. Remarks:
- Drain plugs and drain cacks fo be installed where necessary.
014 005 #) Refer to the "Pipe Connection Plan" for the execution and location
il of the engine pipe cannections:
*2) To be insfalled by the shipyard

5 L —005 J #3) To be delivered by the engine builder, ie already equipped on engine side

| 007 *4) The piping of the exhaust gas system must be structurally supparted fo withstand
4 the mass and to_mininise vibrations across the system feg. by connecting the
suppart fo the ship hull o~ ofherwise)

il The type of these supports {fixed or sliding typel, their final omount and position L
have fa be defined by fhe shipyard under consideration of system loyout and requiements
bused on installation specific calculation

F *5) When rupture dists are installed, preventative measures must be taken to ensure that
H exhaust gas does nat confinuously flow fo the ouf affer rupture. This can be achieved
017 vith an exhoust gus duct leading to the open deck, or in the tase of a twin-engine
installation, by sendng a control signal that initiates a shufdown of the engine. If either
A of these options are not possble, a self-closing, spring-loaded valve with flame arrestor

il nust be used. This would remove the peak pressure of an explosion, while ensuring fhat
the exhaust gas does not continuously flow out.

#6) Area rafio between outletlinlet = 1116, taper angle £ 40°

J *T) The dimension of the expansion piece (compensator) must be defined by the shipyard
in accardance with fhe thermal growth of the exhaust manifeld and fhe exhaust pipe
Vibrations of the ppe affer the conpensator must be lower than 45 mmis RMS
(roat mean squarel

l *8) Guidance regarding the selection of the waste gate pipe size is provided by

012 the drawing “Specification for waste gafe selection’.
The waste gafe pipe an the shipside s ane nominal pipe size larger than the
‘ FCo3 OW\ waste gate pipe on the engine Side (before the compensator].
N 012 012 #9) Optional, installed as required to meet noise reguirements.
Pl D / #10) Valve size fo be selected in accordonce with actual exhoust gas mass flow.
l #1) To be supplied by o certified supplier. Ordering fo be coardinated befween
min. 5° slope shipyard and engine builder
. E #12) Bosed an o design velacity of max. 48 mis
018 #13) The exhaust gas pipes upstream and downstream of the EGC must be insulated
*B) #14} The final amount and pasition hove ta be defined by the shipyard considering
i 016 0 the system loyout and requirements based on installation specific calculation
Y &\
013 #15) By opening of fest cock 1 the following conditions can be checked:
ECO6 Normal candition
No water flow but air suction
M ECO101 T M Abnormal  candifion
016 Water flow, which is the indication that the drain valve is blocked
in dosed position.
| I'T #16) By opening of test cack 2 the fallwing conditions can be ckecked
E[OZ Normal condition:
Water flow. Water samples can be faken
Abnormal candition:
N £ No water flow but air suction, which is the indication that the
e drain valve s blocked in open position
NS~ | 3
B s01 01 £Co1 *#17) Condensate water drain fo the CER waste water holding fank
- ECOM . & #1B) For the selection of fhe blawer capacity and the arrangement of fhe purging
- [ and sealing air supply line refer fo the guidance as provided in the MM and ICER
o) Installation Guideline. The purging and sealing air system i contralled by fhe engine
N control system,
P % ?\ #19) A dedicated air supply must be comnected fo the sensor to
s provide conpressed air for cleaning, with air quality level of
| 150 857312010 [1:72]
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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”

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

ECO3

015\ oy

Table 1. Recommended pipe dimensions in relation to exhaust gas mass flow

Exhoust Gas mass flow

(MEGR from GTD) D A B
kgls

15 129 700 800
9 - Ul 700 900
Tk - 164 800 1000
164 - 183 800 1000
03 - 202 900 1000
201 - 28 900 1100
228 - 245 1000 1100

*8}
%5 - 291 1000 1200
29 - 309 1000 £
300 - 342 1200 1300
32 - 383 1200 1400
B3I - 396 1400 1400
26 - 455 100 1500
455 - 512 1400 100

017
004 >L
020

= Al

014
{ HO%
*1h)

M5 Slope

ECO2

*1)

ECO

MAIN ENGINE

Pos. |[ENGINE COMPONENTS %3]
ECO1 |Scavenge air receiver

ECO2 |Turbo Charger (TC)

ECO3 |Exhaust gas manifold

ECOL |Waste gate compensator ¥7) %8
ECOS |Waste gate valve

007

006

007

/

004

005

007

ECO1

Pos. |SYSTEM COMPONENTS %2}

00

Compensator between engine and exhaust gas systen *7)

003 |Exhaust gas pipe

004 [Explosion relief device (rupture discs or spring-laaded valves) *5)

005 [Main Economiser

006 |Silencer [with spark arrester) *9)

007 |Support *4)

008 |Waste gafe pipe

009 |Transition piece %6)

012 [iCER support *L)

013 |Flow Regulating Valve (FRV) *11)

0l |Shut-off valve (SOV) *11)

05 |Back Pressure Valve (BPV) *11)

016 |Compensator in the exhaust system *15)

o7 |Purging and sealing air blower *19)

0% |Nan-refurn valve

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

ENGINE CONNECTIONS *1)

OUTLET - Exhaust gas turbocharger

OUTLET - Exhaust gas manifold waste gate

e 7

INLET - Recirculated exhaust gas furbocharger

Pos. ‘[DMPDNENTS from certified suppliers *12)

(] ‘Exhuusf Gas Cooler (EGC)

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

#1) Refer to the "Pipe Connection Plan” for the execution and location
of the engine pipe cannections.

#2) To be insfalled by the shipyard
#3) To be delivered by the engine builder, ie. already equipped on engine side

*4) The piping of the exhaust gas system must be structurally supparted fo withstand
s and fo mininise vibrations across the system teg. by connecting the
suppart to the ship hull or ofherwise)
The type of these supports ffixed or slding typel, their final amount and position
have fo be defined by the shipyard under consideration of system loyout and requirements
bused on installation specific calculation

*5) When rupture dists are installed, preventative measures must be taken to ensure that
exhaust gas does nat confinuously flow fo the ouf after rupfure. This can be achieved
vith an exhoust gus duct leading to the open deck, ar in the tase of o twin-engine
installation, by sendng a control signal that initiates a shufdown of the engine. If either
of these options are not possible, a self-closing, spring-loaded valve with flame arrestor
nust be used. This would remove fhe peak pressure of an explosion, while ensuring fhat
the exhaust gas does not continuously flow out.

*6) Area ratio between outlet/inlet = 1116, taper angle £ 40°

*T) The dimension of the expansion piece (compensator) must be defined by the shipyard
in accordance with the thermal growth of the exhaust manifold and fthe exhaust pipe.
Vibrations of the pipe after the compensator must be lower than 45 mm/s RMS
(Foat mean square]

#8) Guidance regarding the selection of the waste gate pipe size is provided by
the drawing “Specification for waste gafe selection”.
The waste gafe pipe an the shipside is ane nominal pipe size larger Hhan the
waste gate pipe on the engine side thefore the campensator].

*9) Optianal, installed as required to meet noise requirements
*11 Valve size fo be selected in accordance with actual exhoust 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. 40 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 installotion specific calculation

*19) For the selection of the blower capacity and the arrangement of the purging
and sealing air supply line refer to the gudance us provided in the MM and iCER
Installation Guideline. The purging and sealing air system is confrolled by fhe engine
confral system.

*20) A dedicated air supply must be connected to the sensor to
provide conpressed air for cleaning, with air quality level of
150 85731201 [1:72]
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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 of compact arrangement
- Exhaust gas branch-off after economizer

ECO3

oouf{

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

ENGINE COMPONENTS %3]

Scavenge o recever

Turbo Charger (T0)

Exhaust gos manifold

Wasfe gate compensafor ¥7) B}

Waste gafe valve

Exhaust Gas mass flow Pos
(mEgr from GTD) D AP B

kas ECO1
£C02

15 -129 700 800
€003

29 -tk 700 900
ECOL

Wb - 164 800 1000
EC05

164 - 183 800 1000

B3 - 202 900 1000

202 - 228 900 100

28 - 25 000 100

*8)

%5 - 292 000 1200

292 - 300 000 00

300 - 342 1200 1300

%2 - 383 7200 1400

303 - 396 1400 1400

396 - 155 1400 1500

455 - 512 1400 1600

1 —005

019~

017

min. 5 slope

*13)

MAIN ENGINE

/OWZ

007

006

007

004

005

007

ECOT

Pos. |SYSTEM COMPONENTS %2}

00

Compensator between engine and exhaust gas systen *7)

003 |Exhaust gas pipe

004 [Explosion relief device (rupture discs or spring-laaded valves) *5)

005 [Main Economiser

006 |Silencer [with spark arrester) *9)

007 |Support *4)

008 |Waste gafe pipe

009 |Transition piece %6)

012 [iCER support *L)

013 |Flow Regulating Valve (FRV) *11)

0l |Shut-off valve (SOV) *11)

05 |Back Pressure Valve (BPV) *11)

016 |Compensator in the exhaust system *15)

o7 |Purging and sealing air blower *19)

0% |Nan-refurn valve

019 [NOx Sensor {as delivered by the engine buider) *19}

ENGINE CONNECTIONS *1)

OUTLET - Exhaust gas turbacharger

OUTLET - Exhaust gas manifold waste gate

@EE\F

INLET - Recirculated exhaust gas furhocharger

Pas. ‘[UMPDNENTS from certified suppliers *11)

s01 ‘Exhuusf Gas Cooler {EGC)

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

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

*2) To be installed by the shipyard.

#3) To be delivered by the engine builder, ie. already equipped on engine side

*4) The piping of the exhaust gas system must be structurally swpparted fo withstand
mass and fo minimise vibrations across the system leg. by connecting the

support o the ship hull or otherwise)
The type of these supports ffixed or slding typel, their final amount and pasition

hove fo be defined by the shipyard under consideration of system layout and requiements

based on installation specific calculation.

#5) When rupture discs are installed, preventative measures must be taken o ensure that
exhaust gas does not continuously flow to the out after rupture. This can be achieved

with an exhaust gas duct leading fa the open deck, ar in the case of a twin-engine
insfallation, by sending o control signal that inifiates a shutdown of the engine. If ei

ither

of these options are nof possible, a self-closing, spring-loaded valve with flame arresfor
must be used. This would remove the peak pressure of an explosion, while ensuring that

the exhaust gos does not confinuously flaw auf
*#6) Area rafio befween oufletfinle = 1116, faper angle = 40°

#1) The dimension of he expansion piece (compensafar] must be defined by the shipyard

in nccordance with the thermal growth of the exhaust manifold and fthe exhaust pipe.

Vibrations of the pipe after the compensator must be lower than 45 mm/s RMS
(roof mean squarel.

*8) Guidance regarding fhe selection of the waste gate pipe size is provided by
the draving “Specification far waste gafe selection”.
The waste gafe pipe on the shipside is one nominal pipe size larger Hhan the
waste gate pipe on the engine side thefore the campensator)

#9) Dptianal, installed as required to meef naise requirements

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

#11 To be supplied by a certified supplier. Drdering fo be coardinated befween
shipyard and engine builder.

*12) Based on a design velocity of max. 40 mis
#13) The exhaust gas pipes upstrean and downstream of the EGC must be insulated.

*14) The final amount and pasition have to be defined by the shipyard considering
the system loyout and requirements based on installation specific calculation

#18) For the selectian of the blawer capacity and the arrangement af the purging
and sealing air supply line refer to the guidance as provided in the MM and ICER
Installation Guideline. The purging and sealing air sysfem is confralled by fhe engine
confral system.

H

M
#19) A dedicated air supply must be connected to the sensor fo
provide compressed air for cleaning, with air quality level of
IS0 8573-1.2018 [1:7:2).
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Attribute 1:

Execution|  Material Cylinder |  Turbocharger
No. ID No. amount

1 2
001 PAAD359330 5-7 X

SURFACE PROTECTION SEE GROUP 03L&
GENERAL TOLERANCES ACCORDING TO 1S02768-mK

TOLERANCING PRINCIPLE 1S08015

NOTE

The above executions can be configured using the Ergine Configurator.

Defailed guidance for the executions is provided™within the Marine |pstaltation™antal (MIM). If a specific execution of inferest is
not shown in fhe above fable, then it may shilbhbe under developmenl’ or nof ‘available. For further information or in case of a
project-specific request, WinGD must be confacted directly.

This publication is designed fo provide ‘acfurate and authorifative information with regard fo the subject-matter covered as it was
available at fhe time of prinfing. However, the publication, 'deals wifh, ‘complicated fechnical matfers suited only for specialists in the
area, and the design of the subject-products is subjectsto regdlar~improvements, madifications and changes. Consequenfly, the publisher
and copyright owner of fhis pdblicafion cannot accepfyany responsibility or liability for any eventual errors or omissions in fthis document
or for discrepancies arising €frem/fthe features «flany actual jtem in the respective product being different from those shown in fhis
publication. The publisher @nd=copyright owner ghall” underiho circumstances be held liable for any financial consequential damages or
other loss, or any ofher damage or injury, suffered by any party making use of fhis publication or fthe information conftained herein.
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5| snall? new Design
Rev. | Creator Approver | Approval Date| Change ID Change Synopsis Activity Code E (03
WIN GO cXHAUST SYSTEM
Winterthur Gas & Diesel MIDS masfer drawing

separafe BOM available |Dimension

Scale - 45»{} NX | Units {mm} {Rg} Basic Material Net Weight OOOW

Copyright Winterthur Gas & Diesel Ltd. All rights reserved. Main Design

By taking possession of the drawing the recipient recognizes X Q-Code Standard

and honours these rights. Neither the whole nor any part DeS|gn Group 972 6 ><><><><>< \/\/DS
of this drawing may be used in any way for construction,

fabrication, marketing or any other purpose nor copied in t ltem Drawin

any way nor made accessible to third parties without the Q y A L‘» p TA A O 2 5 6 W 7 9 " / "
previous written consent of Winterthur Gas & Diesel Ltd. per ID Page/s
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2 1 | PAAD327310 SPECIFICATION 0.001
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8‘ 56,7 X52DF-2.1
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é, A |mhu019 |dst009 |05.02.2021 |EAAD096015 |Legacy information. See corresponding ChangeNotice 413
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Bill Of Material Dimension
Copyright Winterthur Gas & Diesel Ltd. All rights reserved. | .: : : -
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recognizes and honours these rights. Neither the whole nor | main Design Yes | Design Group 9726 [ Q-Code XXXXX | standard WDS
any part of this document may be used in any way for
construction, fabrication, marketing or any other purpose nor .
copied in any way nor made accessible to third parties without Sg Engine| A4 :t[()em P AAD3 59330 Egg’\g/s 01/01

the previous written consent of Winterthur Gas & Diesel Ltd.



https://www.wingd.com/en/documents/w-2s/engine-installation/concept-guidances/dg9726-icer-installation-guideline.pdf/
https://www.wingd.com/en/documents/w-2s/engine-installation/concept-guidances/dg9726-specification-waste-gate-selection.pdf/

1

\ 2 | 7 3 | [ 5 6

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 diamefer must be selected according to fthe guidance as provided on the drawing “Specification for waste gate selection”

- The waste gate connection pipe, as connected to the main exhaust gas pipe, must be kept as short as possible to avoid swirl and
exfensive back pressure

@®

INLET - Recirculated exhaust gas turbocharger

Exhaust ftemperature:
- Controlled by the EGC

- Must be always below the scavenge air temperature

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

- The piping between the exhaust gas cooler ouflet and furbocharger inlet must be insulated fo avoid
condensation of the humid recirculating exhaust gas on the pipe wall
The same insulation standard, as used on fhe hot side before the cooler, must be applied on the exhaust
gas refurn pipe accordingly

OUTLET - EGC purge air supply

The purge air supply line must be connected upstream from the water mist cafcher fto the EGC exhaust gas refurn pipe
For the detailed layout of the connection and installation variants please refer to "“The iCER Installation Guideline”.

= /7

- RO
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/@
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OUTLET - Exhaust gas turbocharger

Exhaust gas temperature and volume flow: according to GTD
The tofal 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 limit: max. 80 mbar

ICER gas Tier Il mode in section A and B
Design limit: From max. 20 mbar to max. 35 mbar
Operational limit: max. 45 mbar

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

Remark: The available back pressure range provided in this drawing refers fo the differential pressure befween fthe pipe connections
#71 and #75. An additional layout back pressure of 10 mbar is caused by fthe water mist cafcher which is integrated info the engine
In the GTD, fthe available back pressure range refers specifically fo the back pressure befween the furbocharger inlet and ouflef
As a result, the GTD provides a back pressure range which is 10 mbar higher.

Funnel

Section C
relevant for
Tier Il diesel mode

_
Section Section B EGC
A E/H recirculation {relevant
for CER aperating modes)
«
Main
Engine
75

The exhaust gas pipe must be insulated according to applicable rules, e.g. SOLAS.
Recommended pipe dimensions in relation fo the exhaust gas mass flow rates 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 accumulafing.

The piping layout must consider the fhermal expansion and vibrafion from the tfurbocharger (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 fthe 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 position and number
of explosion relief devices must be determined by the system designer or the shipyard through calculation. Independently, which type

of explosion relief devices Is selected, fhe distance of the explosion relief device fo gangways, working areas and system componenfs
must be at least 3 m to not endanger personeel and/or to avoid material damage.

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 fensions in the piping and forces acfing on the furbocharger are nof acceptable.

Exhaust gas pipes of several engines must nof be connected.

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

When the 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

freated by the water treatment unit to fulfill the following requirements: A maoximum solids content of 150 mg/l and a proper

pH value (e.g. above pH 6).

3 X52DF-2.1 ‘ ‘ ‘ ‘ ‘
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1
SYSTEM PROPOSAL

>

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
pbing symbols are explained by the piping

ymbol key as included in_the drawing set
\/ur\ous Installation Items".

Short Roufe
Exhaust gas branch-off affer turbocharger

Table 1. Recommended pipe dimensions in relation to exhaust gas mass flow

Exhaust Gas mass flow EGe .
(turbine flow from GTD) Size D E AT B
kgls
15 -129 EGUIL 700 500 800
29 - Ul EGL1L 700 500 900
b - 164 EGCI 800 600 1000
e - B3 EGCIB 800 600 1000
83 - 202 EGC23 900 700 1000
202 - 28 £GC23 900 700 00
228 - %5 EGC30 1000 800 100 )
25 - W2 EGC30 1000 800 1200
292 - 300 EGC30 1000 800 1300
300 - %2 EGC3 1200 900 1300
362 - 33 EGC38 1200 900 1400
183 - 16 EGCST 1400 1000 14,00
396 - 455 EGCS1 1400 1000 1500
155 - 512 EGCST 1400 1000 1600

017 016

013 E[%*S\\@

ECO6I N N

A o 014
012 016 012
e
- *16)
OOL‘/E
012
Zd;?,fy o min. 5% Slope
DNgD
*1]

MAIN ENGINE

Comnected engne
infernally fo fhe
SAC drain pie

cso

012

012

—076

018

012

007

006

007

004

005

007

/

Pos. |SYSTEM COMPONENTS %2

001 | Compensator between engine and exhoust gas system *8)

003 |Exhaust gas pipe

004 |Explasion relief device (rupture discs or spring-loaded valves) *51

005 |Main Economiser

006 |Silencer fwith spark arrester) 10}

007 |Support *4)

008 |Waste gate pipe

009 | Transition piece %6}

012 [itER support *4)

013 |Flow Regulating Valve (FRV} *13)

0l |Shut-off valve (SOV) 13

015 |Back Pressure Valve (BPV) ¥13)

0% |Compensator in the exhaust system *17)

017 [ Compensator in the purge air supply pipe *12)

018 |Additional Ecanomiser 1)

ENGINE CONNECTIONS #1

OUTLET - Exhoust gas turbocharger

OUTLET - Exhaust gas manifold waste gafe

INLET - Recirculated exhaust gas turbocharger

eeeR

QUTLET - EGC purge air supply

Pos. |ENGINE COMPONENTS %3)

ECO1 | Turbocharger

EC02  |Exhaust gas manifold

ECD3 [Waste gate compensator *8) %9)

ECO4 | Waste gate valve

ECOS | Water mist catcher (WMC)

ECD6 | Turbocharger connection piece (cane)

ECD7_|Engine mounted purging and sealing air_blower

ECD8  |Condensate drain collection packet with drain pipe, check valves and relief valve

&

‘[OMPUNENTS from certified suppliers *14]

s ‘Exhuus! Gas Cooler (EGC)

Remarks
- Drain plugs and drain cocks to be installed where necessary.

#1) Refer o the "Pipe Connection Plan” for the execution and location
of the engine pipe connections

%2 To be installed by the shipyard
%31 To be delivered by the engine builder, ie. olready equipped on engine side.

%4) The piping of the exhaust gas system must be structurally supported fo withstond
the mass and fo minimise vibrations ocross the system (eg. by comecting the
support fo the ship hull ar ofherwisel
The type of these supports (fixed or sliding typel, their final amount and position
have fo be defined by fhe shi
based on installation specific colculation.

%51 When rupture discs are installed, preventative measures must be taken to ensure that
exhaust gas does not confinuausly flow fo the out after rupture. This can be achieved
with on exhaust gas duct leading to the open deck, or in the cose of a twin-engine
installation, by sending o contral signal fhat inifiates o shufdown of the engine. If either
of these opfians are not possible, @ self-closing, spring-loaded valve with flame arrestor
must be used. This wauld remove the peak pressure of an explasion, while ensuring that
the exhaust gas does not continuously  flow out.

%61 Area rafio between outletfinlet = 11..16, faper angle < 40°

%81 The dinension of the expansion piece [compensatar) must be defined by the shipyard
in accordance with fhe thernal grawth of fhe exhaust manifold and fhe exhaust pipe
Vibrations of the pipe after the compensator must be lower than 45 mmis RMS
(root mean square)

%9 Guidance regarding the selection of the waste qate pipe size is provided by
the drawing "Specification for waste gafe selection”.
The waste gate pipe on the shipside is one naminal pipe size larger than the
waste gate pipe on the engie side (before the compensator)

%10] Optional, installed as required to meet noise requirements.

%11 Optional, in combination with the main economiser if ship's steam demand
be covered by the ecanomiser in the upper exhaust gas pipe affer the
back pressure valve

%12) The purge air supply line must be comnected upstream from the water mist cafcher
C exhaust gas refurn pipe. A compensafar must be opplied with the
shown layout. Other msfallation variants, as shawn in “The CER Installation Guideline”,
with cannection via_ intermediafe piece befween water mist catcher and exhaust pipe
and without compensator, are possile,

*13] Valve size fo be selected in accordance with actual exhaust gas mass flow.

%14} To be supplied by a cerfified supplier. Ordering to be coordinated between
shipyard and engine builder.

+15) Based on o design velocity of max. L0 mis
%16 The exhaust gas pipes upstream and downsfream of the EGC must be insulated

%17) The final amount and posifion have fo be defined by the shipyard considering
the system lojout and requirements based on installation specific calculation
18 By apening of fest cack T the fllowng conifions can b chechet:
mal_condition:
o water Tow bt i suctn
Abnarmal condition:

Wefer flaw, wich s the indiction et the dran valve is bocked
in closed pos

1) By apening of test cock 2 fhe folloing centiions can be checked:
Normal condition:

Water flow. Water samples can be taken.
Abnarnalcondition:
No water flow but air suction, which is the indication that the
drain valve is blocked in open position

%20) Volve opening ot 25 mbar

ipyard under consideration of system layout and requirements

[owwoozees Torawing Updated
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1 L’ 4 — 3 1 1 L 2 10 il 1 1 1 14 il 6 — 1 1 1 1 19 0 L 1 1 &S
SYSTEM PROPOSAL Pos. |SYSTEM COMPONENTS ¥2)
Table 1: Recommended pipe dimensions in relation to exhaust gas mass flow 001 _ | Compensafor befween engne and exhoust gas system #6)
Further installation details and variants can 003 |Exhaust gas pipe
be found listed in the Marine nstallation o oo P e— e E——
:gr”uunﬂylmymédwmzmnuv‘riis\n?ssuetmTehe Exhaust Gas mass flow e splosion relief device (rupture discs or spring-loaded valves! A
piping symbols are explained by the piping (turbine flow from GTD) Size D E A B 005 |Main Economiser
symbol key os included in the drawing set kgls 006 |Silencer {with spark arrester) %10}
Various installation Items
15 129 EGC1L 700 500 800 007 |Support *4) r
Long Route s B
19 - Wk EGC1L 700 500 00 aste gate pipe
- Exhaust gas branch-off after economizer
WL - 64 EGCR 800 500 1000 009 |Transition piece *6} 5
164 - 183 EGU 800 600 1000 012 [iCER support ¥4)
B3 - 202 £GC23 900 700 1000 013 [Flow Regulating Valve (FRV) *13)
202 - 228 EG23 900 700 1100 0% [Shut-off valve (SOV)  *13) =
28 - W5 EGC30 1000 800 1100 007 015 [Back Pressure Valve (BPVI *13)
*9)
%5 - 192 EGE30 1000 800 1200 ! 016 | Compensator in the exhaust system ¥17) A
29 - 300 EGC30 1000 800 1300 017 | Compensator in the purge air supply pipe *12)
300 - 342 EGO38 1200 900 )
342 - 383 EGC38 1200 900 1400 006 Pos. |ENGINE CONNECTIONS 7 [
383 - 396 EGCS! 1400 1000 1400 @ [OUTLET - Exhaust gas turbocharger
015 014 398 - 155 EGCSt 1400 1060 1500 @ [OUTLET - Exhaust gas manifold waste gate b
455 - 512 EGCS! 1400 1000 1600 007 @ [INLET - Recirculated exhaust gas turbocharger
€D [OUTLET - EGC purge air supply

012
/g%‘/ / 012 /@/‘\015 Pos. |ENGINE COMPONENTS %3)

ECO1 | Turbocharger

ECD2  |Exhaust gas manifold

*16)
ECD3  |Waste gate compensator *8) %9)

004 ECO4 | Waste gate valve
004t ECDS |Water mist cafcher {WMC]
ECD6 | Turbocharger connection piece(conel 3

ECD7 |Engine mounted purging and sealing air blower
005 EC08

Condensate drain collection packet with drain pipe, check valves and relief valve

‘[OMPDNENTS fram certified suppliers %14)

e
I3

.//005 007 cso1 ‘Exhnus? Gas Cooler (EGD) o

Remarks:

- Drain plugs and drain cocks to be installed where necessary.

¥
<1 Refer to the “Pipe Connection Planf” for the execution and location H
of the engine pipe comectians
A %2 To be installed by the shipyard
%31 To be delivered by the engine builder, ie. already equipped on engine side. [
%4) The piping of the exhaust gas system must be structurally supported fo withstond
mass and fo minimise vibrations across the system (eg. by connecting the
support o the ship hull ar ofherwisel o
The type of these supports (fixed or sliding typel, their final amount and position
have fo be defined by the shipyard under consideration of system layout and requirements
based on installation specific colculation.
%51 When rupture discs are installed, preventative measures must be taken to ensure that
01?2 exhaust gas does not confinuausly flow fo the out after rupture. This can be achieved
with on exhaust gas duct leading to the open deck, or in the cose of a twin-engine
insfallation, by sendng a confral signal ihat initiafes a shufdown of the engie If either |
of these opfians are not possible, @ self-closing, spring-loaded valve with flame arrestor
012 012 must be used. This wauld remove the peak pressure of an explasion, while ensuring that
HoD the exhaust gas does not continuously flow out.
%61 Area rafio between outletfinlet = 11..16, faper angle < 40* -
Purge air >
supply ¥12) min. 5% slope %6 The dimension of the expansion piece (compensator) must be defined by the shipyard
in accordance with fhe thermal grawth of fhe exhaust manifold and fhe exhaust pipe
Vibrations of the pipe after the compensator must be lower than 45 mmis RMS

DNBO (root mean square)

*16)

%9 Guidance regarding the selection of the waste qate pipe size is provided by
awing "Specification for waste gate selection’”

The waste gate pipe on the shipside is one naminal pipe size larger than the =

waste gate pipe on the engie side (before the compensator)

017 016

013 E[%E\@

%10] Optional, installed as required to meet noise requirements.

ECO6 %12) The purge air supply line must be connected upstream from the water mist cafcher i
016 ta the EGC exhaust gos refun pipe. A compensatar must be applied with the
shown_ loyout. Other installafion variants, os shawn in “The CER Installation Guideline’,
eg. with connection via intermediate piece befween water mist catcher and exhaust pipe
~ 7 and without conpensator, are.possitle,
ECO1 LL@ ‘ ‘ ‘ %131 Valve size to be selected in accordance with actual exhaust gas mass flow.
et g ! %14} To be supplied by a certified supplier. Ordering fo be coordinated between M
; shipyard and engine builder
ECO7 (S01 017 #15) Based on o design velocity of max. 40 mis
E[OB/ et cack 2 %16) The exhaust gas pipes upstream and downstream of the EGC must be insulated =
- %17) The final amount and position have to be defined by the shipyard considering
prg et the system lajout and requirements based on installafion specific calculation
ron-rehun valve #18) By apening of fest cock 1 the following canditions can be ckecked 3
Comected engine Narmalcondition:
verly fa fhe No water flow but air suction
AL drain pipe Abnarmal. condition:
Water flow, which is the indication that the drain valve is blocked
MAIN ENGINE in closed position =
#19) By opening of fest cock 2 the following conditions can be checked:
armal condition:
Water flow. Water samples can be taken.
Abnarnal condition: o
No water flow but air suction, which is the indication that the
\ drain valve is blacked in open position.
%20} Valve opening af 25 mbar.
R
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Winterthur Gas & Diesel

MIDS — Exhaust System (DG9726)
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TRACK CHANGES

DATE SUBJECT DESCRIPTION

2020-12-10 DRAWING SET | First web upload

DAAD132144 , , -
2021-02-08 DAAD132303 Main and system drawings — new revision

2021-03-19 DAAD132303 System drawing — new revision

PAAD359330 , , -
2021-07-19 PTAA005017 Main and system drawings — new revision

2021-12-22 PTAA005017 System drawing — new revision

2022-03-11 PTAA005017 System drawing — new revision

PTAA005017 System drawing — new revision

2022-12-02 PTAA044715 New drawing set as replacement for previous one - added

PTAA005017 System drawing — new revision

2022-12-20 PTAA044681 New drawing set as replacement for previous one - added

2023-03-27 PTAA044681 System drg. — new revision

2023-12-19 PTAA044681C New revision
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