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SURFACE PROTECTION SEE GROUP 034k

TOLERANCING PRINCIPLE 1S08015

NOTE

vailahl i

Execution
No.

Material

Attribute 1:

Turbocharger amount

ID

2 3

001

PTAA051372

X

002

PTAA0LLT722

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

This publication is designed fo provide accurate and aufhoritafive information with regard fo fthe subject-matter covered as it was
available at fhe ftime 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 fo regular improvements, modifications and changes. Consequently, the publisher

and copyright owner of this publication cannot accept any responsibility or liability for any eventual errors or omissions in this documenf

or for discrepancies arising from fthe features of any actual ifem in fthe respecfive product being different from fhose 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 contained herein.
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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 “Specificafion for waste gate selection”

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

®

INLET - Recirculated exhaust gas turbocharger

Exhaust femperature
- 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 optimised and arranged
in a way fo avoid condensation draining to the furbocharger sucfion

- 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 hot side before the cooler
gas refurn pipe accordingly

, must be applied on the exhaust

- To prevenft water droplefs in the exhaust gas flow, or water condensate on fhe pipe wall, from being
carried over fo the turbocharger, the exhaust gas refurn pipe must be routed below the level of the turbachargers
Condensate wafer drains must be arranged af the lowest point of the horizontal refurn manifold pipe.
Differenf vessel frim conditions must be considered

- The exhaust gas refurn pipe must be purged by air in the counterflow direction through the SOV.
The purging flow must be the total iCER casing volume, fo be exchanged L5 fimes per hour with a maximum back pressure of 80 mbar

OUTLET - Exhaust gas return pipe condensate water drain
- Drain fo fhe ICER waste water holding tank

@ ©

OUTLET - Exhaust gas turbocharger
- 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 total back pressure of the exhaust gas system must be kept within the following ranges:

Diesel Tier Il made 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 Ill 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 fhis drawing refers fo the differential pressure between
the pipe connections #71 and #75.
Funnel

Section C
relevant for
Tier Il diesel mode

EGC

EIH recirculation (relevant
for iCER operafing modes)
-

Section A T Section B l

Main
Engine 75

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

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

- The piping layout must consider the thermal expansion and vibration from the turbocharger (TC) and main engine
(ME). Thermal expansion of fthe ME is fo be 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 insfalled within the exhaust sysfem in accordance with class requiremenfs. The exact posifion 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, the distance of fhe explosion relief device fo gangways, working areas and sysfem components
must be af least 3 m to not endanger personeel andlor to avoid material damage.

- A continuous {extensive) exhaust gas leakage must be avoided.

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

During iCER operation, the recirculated exhaust gas must be cooled by EGC circulation water. This wafer must be cleaned and
freated by the water treatment unmit to fulfill the following requirements: A maximum solids content of 150 mg/l and a proper
pH value (e.g. above pH 6)
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1 1 L=
SYSTEM PROPOSAL ‘ Pos ‘ COMPONENTS from cerfified suppliers ‘ System Components *1)

=

NOTE ‘ so ‘ Exhaust Gas 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 7
Scromyms. waed in e Sroung st The 0% Es?vng)‘:lg)euef device Irupture discs or spring-loaded |o
piping symbols are explained by the piping
symbol key as included in the drawing sef 005 _|Main Economiser
“Various Installation Irems". 006 _|Silencer (with spark arrester *9)
007 |Support %41 L
Short Route 008_|waste gate pipe
09| Transition piece %6}
- Exhaust gas branch-off after furbocharger 710 [Flow Requlaling Valve TFRV]
01| Shutoff valve (SOV) N
01 Back Pressure Valve (BPV}

013_|Compensator i fhe exhaust system *13]
0% _[iCER support *4) L
015 _|Purging and sealing air_blower %20]
016_|Non-refurn_valve

018_|NOx Sensor {as delivered by fhe engine builder) %21

Table 1: Recommended pipe dimensions in relation to exhaust gas mass flow 4 019_|Test chock 1 %161
007 020 _|Test_chock 2 *17)
Exhaust Gas mass flow 4 Pos. |Engine Connections *2)
(mEgr from GTD) £ A B C D Turbocharger type F T
kgls 006 (6) |outLer - Exhaust gas refum pipe condensate water drain
(1) [OUTLET - Exhoust gas turbocharger
15 -t 700 -
A165-L 450 (13) [oUTLET - Exhaust gas manifold wasfe gafe 0
%k - 183 800 A170-L 500 007\1> (@) |INET - Recirculated exhoust gas turbocharger
4
83 - 728 90 ATT5-L 600 Pos |Engine Components %3) L
228 - 300 1000 A260-L 400 ECO1 | Scavenge air_receiver
ECO2 | Turbocharger {T0)
300 - 383 1200 5 8 5 @ A265-L 500 004 EC03 |Exhaust gas manifold
3 - 51 00 AZTO-L 500 ECOL_|Waste_gate_compensator %7) %8)
05 |Waste gate valve
512 - 660 1600 A275-L 700 (06 |Test chock 1 *15)
07 | Test chock 2 *16) -
660 - 860 1800 MET33MB 350 005 C08 | Manual_syphon_drain
860 - 150 2200 MET37MB 400 Renarks: N
150 - 1450 200 METL2MB 450 - Drain plugs and drain cacks to be installed where necessary.
ETLEMB 500 4
M 1) Refer to the "Pipe Comection Plar” for the execution and L
MET53MB 550 007 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
on engine side
MET66MB 700 #4) The piping of the exhaust gas system must be structurally
supported fo ithstand the mass and fa minimise vibrations
MET71MB 700 Y ucross the system le.q, by comnecting the support to the
ship hull o atherise).
X C 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
installation specific talculation H
45) When rupture discs are installed, preventative measures must be
004 faken fo ensure that exhaust gos does not continously flow to

the out after rupture. This can be achieved with an exhaust gos
duct leading 1o the open deck, or in the cuse of o twin-engine
installation, by sending a confrol signal thal initiates o shutdown
of Hhe engine. If either of these options are not pussible, o
self-closing, spring-louded valve with flame arrestar must be used
This would remove the peck pressure of an explosion, vhle )
ensuring that the exhoust gas dues ot canfinuously flow out

%6) Area ratio between outletilet = 11..16, faper angle £ 40°

1) The tinension of the expansion plece fcompensatar] nust be
defined by the shipyard in accordance with the thermal grovth of
the exhaust manifold and the exhaust
Vibrations of the pipe affer the compensafor must be lower than

014

014

*14)
45 mnls RNS {root mean squarel. "
+8) Guidunce regarding fhe selection of the waste gate pipe size is
£ provided by the draving “Specfication for waste gate selection.
The waste gate pipe un the shipside is une nominal pipe size
larger than fhe wuste gafe pipe on the engine side {before the
tompensatar). [
*14) 49) Optional, installed s required fo meef noise requirements.

£10) Optional, in conbinafian with fhe main ecanamiser if shigs stean
denond cannat be covered by the economiser in the upper
exhaus! qus pipe affer the back-pressure valve

+11) ptional, fo be insfalled if the bockpressure from the EGC
exceds the linit

£13) The final amount and position hove fo be defined by the shipyard |
considering the systen loyout ond requirements based on
installation sperific colculation

£y The exhaust gas pipes upstrean and downstrean of the EGC must
be insulated

+15) The exhaust pipe dinension must be selected in accordance with
the specific exhaust gas mass flow, s given by the GT1
The pipe size selection nust be coordinafed respectively agreed
in between the shipyard and the enge builder as the valve size |
selection on engine side must conply actordingly

£16) By opening of fest cock 1 the folloving conditions can be cecked
Normal conditio

/om ;
Abnormal candition:

No water flow but gir suction N
Water flow, which is the indication that the drain valve is blocked
in dlosed positin.
CSO1 +17) By opening of fest cack 2 the follawing conditians can be checked: [~
Normal condition
Water flow. Wafer samples can be faken
Abnormal candiion:
No wafer flov but air suction, which is the indcation that the
drain valve is blocked in open pasition.
+18) Landensate water drain fo fhe iLER waste water halding tank
+19) The condensate water collection pocket must be comerted af the
lowest paint of the horizantal refurn manifold pipe
4201 For the selection of the blower capacity and fhe arrangement of
the purging and sealing air supply lne refer ta the guidance as

i
L

i

i

i

i

i

! MAIN ENGINE provided in the MM and iCER Installation Guideline

| The purging and sealing air systen is confrolled by the engine
i

i

i

i

v

013 013

P

wnfral 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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SYSTEM PROPOSAL ‘ Pos ‘ COMPONENTS from certified suppliers ‘ Pos. |System Components *1)
NOTE ‘ 501 ‘ Exhaust Gas 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
Al E{E‘rﬂ{;\iﬂf;\m;””u”gédw‘"”‘("'hfg”’;ﬂismgiz'”’TEhE Table 1. Recommended pipe dimensions in relation fo exhaust gas mass flow 0% Es?vng)‘:lg)euef device [rupture discs or spring-loaded |o
piping symbols are explained by the piping T i Foonamsar
symbal ey os incuded in fhe-draing set Exhaust Gas mass flow
arious Installation Items 006 _|Silencer {with spurk arrester ]
(mEgr from GTD) E A B C D Turbocharger fype F 007 |Support *4] L
LO“QE EOUTET 5 b off aft kals 008_|Waste gate pipe
- - 009_|Transition piece %6}
8 xhaust gas branch-o arrer economizer N3 -d 00 AT65-L 450 010 |Flow Regulafing Valve (FRV
Tt - 183 800 A170-L 500 4 811 ;"“L"{: valve V(S?V) v i
ack Pressure Valve
183 - 228 900 A175-L 600 007 013 [Compensator in the exhaust system *13)
, 4 0% _[iCER support *4) L
228 - 300 1000 A260-L 400 015_[Purging and sealing air_blower *20)
016_|Non-refurn_valve
¢ 00 - %3 1200 *15) %15 *5) %8 A265-L 500 006 018_|NOx Sensor {as delivered by fhe engine builder) %21
383 - 512 1400 A270-L 600 019 |Test chock 1 x16)
020 _|Test_chock 2 *17)
512 - 680 1600 AZT5-L 00 007\"> 4 Pos. |Engine Connections %2)
860 - 860 500 MET33MB 30 (§) |OUTLET - Exhaust gas refum pipe condensate water drain
860 - 1150 2200 MET37MB 400 (71) [OUTLET - Exhoust gas turbocharger
o 150 - 1450 2400 MET42MB 450 (7 |outLET - Exhaust gas manifold waste gate u
/012 METLSMB 500 | —012 () [NLET - Redirculated exhoust gas furbacharger
1
i o 004 0n 014 014 METS3MB 550 e Pos_ |Engine Components %3) [
ECO1 | Scovenge air_receiver
/ [} 014 MET60MB 600 EC02 | Turbocharger {T0)
3 U MET66MB 700 EC03 |Exhausf_gas manifold
*14) 004 ECOL_|Waste_gate_compensator %7) %8)
MET71MB 700 (05 |Waste gate valve
08 [Test chock 1 %15)
— MET83MB 800 07 | Test chock 2 *16) -
005 08 [Manual_syphon drain
. Renarks: N
- Drain plugs and drain cacks to be installed where necessary.
4
B 1) Refer to the "Pipe Comection Plar” for the execution and L
014 007 location 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
%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
B X X ship hull or afherwisel.
C The type of these supports ffised or sliding typel, their final
OOS\ amount and position have fo be defined by the shipyard under
wnsiteration of systen lajout and requirements based on
H [ installation specific calcclation W
45) When rupture discs are installed, preventative measures must be
004 faken fo ensure that exhaust gos does not continously flow to
the out after rupture. This can be achieved with an exhaust gas
— duct leading fo the open detk, or in the case of o twin-engine  |—
installation, by sending a confrol signal that initiafes o shutdown
of the engine. If either of these options are nof pussible, o
self-closing, spring-loaded valve with flame arrestor nust be used
J 007 This would remove the peak pressure of an explosion, vhite )
om ensuring that the exhaust gas does not confinuously flow out.
46) Area ratio between outletlinlet = 11..16, foper angle £ 40°
] €7) The dinension of fhe expansion piece {compensatar) must be
ml defined by fhe shipyard in atcordance with the thermal growth of
A fhe eshaust nanifold and the exhaust
Vibrations of the pipe ufter the compensator must be lower than
45 mnls RNS {root mean squarel.
K Y E 48] Guidunce requrding fhe selection of the waste wate e size is |
provided by the draving “Specfication for waste gate selection.
014 The waste gate pipe un the shipside is une nominal pipe size
B B 4'/ larger than the waste gafe pipe on fhe engine side fbefore the |
compensatar).
*14) 49) Optional, installed s required fo meef noise requirements.
£10) Optional, in conbinafian with fhe main ecanamiser if shigs stean
e 013 013 denond cannat be covered by the economiser in the upper
exhaus! qus pipe affer the back-pressure valve
g +11) ptional, fo be insfalled if the bockpressure from the EGC
£ exceds the linit
, £13) The final amount and position hove fo be defined by the shipyard |
considering the systen loyout ond requirements based on
installation sperific colculation
ey +14) The exhaust gas pipes upstrean and downstrean of the EGC must
M be insulated
L‘ +15) The exhaust pipe dinension must be selected in accordance with
| the specific exhaust gas mass flow, s given by the GT1
EC06 A& The pipe size selection nust be coordinafed respectively agreed
- | in between the shipyard and the enge builder as the valve size |
i selection on engine side must conply actordingly
i _ £16) By opening of fest cock 1 the folloving conditions can be cecked
[ Normal condition:
N ECO7 f% J | No water flow but gir suction N
NI ECO1 Abnormal candiion:
/"&J ! /Oﬂ* Water flow, which is the indication that the drain valve is blocked
i in dlosed positin.
a ECO8 | CSO1 +17) By opening of fest cack 2 the follawing canditions can be ckecked: [—
! Normal condition:
! Water flow. Wafer samples can be faken
i Abnormal candiion:
P i No wafer flow but air sucfen, Which is fhe indcation that fhe |
T drain valve is blocked in open pasition.
I £18) Condensate water crain fo the iLER vaste vater holding fank
i £19) The condensate water collection pocke nust he connected af the
m ! lowest paint of the horizantal refurn manifold pipe
| <201 For fhe selection of the blower capacity and fhe orrangement of
i the purging and sealing air supply lne refer ta the guidance as
al ! MAIN ENGINE provided in the MM and iCER hsfollafion Guideline
| The purging and sealing air systen is confrolled by the engine
i wnfral system.
i <21 A dedicated air supply must be tamected to the sensor fo
| } provide compressed air for cleaning, with air quality level of
v 15D B573-12010 [1:7:2]
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Specifications which must be mef:

@

OUTLET - Exhaust gas manifold waste gate

- Size and loyout 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 “Specificafion for waste gate selection”

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

®

INLET - Recirculated exhaust gas turbocharger

Exhaust femperature
- 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 optimised and arranged
in a way fo avoid condensation draining to the furbocharger sucfion

- The piping between the exhaust gas cooler outlet and turbocharger inlet must be insulated to avoid
condensation of fhe humid recirculating exhaust gas on fthe 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 prevenf water droplefs in the exhaust gas flow, or water condensate on fhe pipe wall, from being
carried over fo the turbocharger, the exhaust gas refurn pipe must be routed below the level of the turbochargers
Condensate wafer drains must be arranged af 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 counferflow direction through the SDV
The purging flow must be the total iCER casing volume, fo be exchanged 45 times per hour with
a maximum back pressure of 80 mbar

OUTLET - Exhaust gas return pipe condensate water drain
- Drain fo fhe ICER waste water holding tank

QUTLET - Exhaust gas turbocharger

Exhaust gas femperature and volume flow: according fo GTD

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

The tofal 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 for layout
Operational limit: max. 55 mbar

Remark: The available back pressure range provided in fhis drawing refers fo the differential pressure between
the pipe connections #71 and #75. ; |
unne

Section C
relevant for
Tier Il diesel mode

EIH recirculation (relevant
for iCER operating mades)

«~—

Section A T Section B l EGC

Main
Engine 75

The exhaust gas pipe must be insulated according to applicable rules, e.g. SOLAS
Pipe dimensions in relation ta fthe 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 furbocharger (TC} and main engine
(ME). Thermal expansion of the ME is fo be calculated according fo fthe formula in MIM. TC specific thermal
expansion is provided by the TC supplier.

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 insfalled within the exhaust sysfem in accordance with class requiremenfs. The exact posifion 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, the distance of fhe explosion relief device fo gangways, working areas and sysfem components
must be af least 3 m to not endanger personeel andlor 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 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 the noise level on the bridge wing exceeds the class requirement (normally 60 - 70 dB(A)) a silencer must be applied.

During iCER operation, the recirculated exhaust gas must be cooled by EGC circulation water. This wafer must be cleaned and
freated by the water treatment unmit to fulfill the following requirements: A maximum solids content of 150 mg/l and a proper
pH value (e.g. above pH é)
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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

=

- Exhaust gas branch-off after furbocharger

e

O]

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

Exhaust Gas mass flow
(mEgr from GTD)
kgls

05 b

700

Tek - 183

800

83 - 228

900

228 - 300

1000

300 - 383

1200

383 - 512

%00

1600

660 - 86.0

1800

860 - 1150

2200

115.0 - 145.0

2400

*15)

*1)

*15)

Turbocharger type

A165-L

450

AT70-L

500

A175-L

600

A260-L

400

A265-L

500

A270-L

600

A275-L

700

MET33MB

350

MET37MB

400

METL2MB

450

MET48MB

500

MET53MB

550

MET60MB

600

MET66MB

700

MET71MB

700

MET83MB

800

017

ECOT

MAIN ENGINE

*19)

Test cock 1
g

)

£s01

007

006

Pos ‘ COMPONENTS from certified suppliers ‘

©

Pos. |System Components 1)

s ‘ Exhaust Gas Cooler (EGC) %22) ‘

00— 4

OOA\t

005

007

t~017

Condensate
water drain
2

001_|Compensatar %41

002 |Exhaust gas collector

003 _[Exhoust gas pipe

Explosion relief device {rupfure discs or spring-loaded
004
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)

14 |Shut-off valve (SOV)

15 |Back Pressure Valve (BPV]

016 |Compensatar in the exhaust system ¥13)

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 1 161

023 [Test chack 2 *T7)

Pos. |Engine Connections %2}

(6) |OUTLET - Exhaust gas return pipe condensate water drain

(71) [OUTLET - Exhaust gas turbocharger

(13 [OUTLET - Exhaust gas manifold waste gate

(1) |INLET - 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 %16

Test chack 2 *17)

5
06
01
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

+4) The piping of fhe exhaust gus system must be structurally
supported fo withstand the nass and fo mininise vibrations
across the systen (e.g. by comnecting fhe support fo the ship
hull or athervisel.
The type of these supports 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

45) When rupture discs are insfalled, preventative measures must be
taken fo ensure that exhoust gus does nof continuously flow fo
the out affer ruphure. This can be achieved with an exhaust gas
duct leading to the apen deck, o in the case of o Hvin-engie
installation, by sending o confrol signal that itiates a_shutdown
of the engine. If cifher of these options are nof possible, o
self-closing, spring-loaded valve with flane arrestor must be used
This wauld renove the peak pressure of an explosion, while
ensuring that the extaust gas does nof continuously flow out.

%6) Aren ratio between ouletlinlet = 11..16, foper ongle £ 40°

1) The dinension of the expansion piece (compensatar) nust be
defined by the shipyard in actordance with Hhe thermal growth
of the exhaust nanifold and the exhoust pipe.
Vibrations of the pipe affer the compensator must be lower Han
45 nnls RHS (root mean squarel.

+8) Guidance regarding the selection of the waste gate pipe size is
provided by the drawing “Specfication for waste gate selection”
The waste gate pipe on the shipside is one noninal pipe size
larger than the voste gate ppe on Hhe engine side (before the
campensator).

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

1) Optional, fo be installed if the backressure from the EGC
exteeds e linit

412} Condensate water drain fo the CER waste water holdng fank

+3) The final amount and position huve to be defined by the shipyard

cansidering fhe system loyout and requirements based
an installation specifc calculation.

%141 The exhaust gus pipes psirean und downstream of the EGC must |

be insulated

+15) The exhaust pipe dimension nust be selected in accordance with
the specific exhaust gas mass flov, as given by the GTD.
The pipe size selection must be coordinated respectively agreed
in beteen the shipyard and the engine builder as the valve size
selection on engine side must conply accordingly.

+161 By opening of fest cock 1 the following condifions can be checked
Nornal condition:
No water flov but air suction
Abnarnal condition:
Water flow, which is the indication that the drain valve is blocked
in dosed position

€171 By apening of fest cock 2 the fallowing conditions can be checked:
Nornal condition:
Water flov. Wafer sanples can be faken
Abnornal condiion:
No water flow but air suction, which is the indication that Hhe
drain valve is blacked in open position

+191 The condensate water callection pocket must be comnected af the
lawest point of the harizantal refurn manifald pipe

<20} For the selection of the blower capudty and the arrangement of
the purging and sealing air supply line refer fo the gidance 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 quality level of
150 8573-1.2010 (472,

%22) To be supplied by o certified suppler. rdering to be conrdinnted
between shipyard and engine buider.
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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

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
*15) *15) *15) *8)

83 - 512 1400

512 - 660 1600

660 - 860 1800

86.0 - 115.0 2200

150 - 150 2400

OW\

*14)

‘ Pos ‘ COMPONENTS from certified suppliers ‘

@ Pos. |System Components 1)

‘ s ‘ Exhoust gas cooler (EGE)

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

017
"

007

006

007——4

004

005

007

001_|Compensatar %41

002 |Exhaust gas collector

003 _[Exhoust gas pipe

001, |Explosion relief device (rupfure discs or 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 ¥13)

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 1 161

023 [Test chack 2 *T7)

@ Pos. |Engine Connections %2}

(® |ouTLET - EGC condensate water

(71) |OUTLET - Exhaust gas turbocharger

() |oUTLET - Exhaust gas manifold waste gate

(75 |INLET - Recircdated exhaust gas hurbocharger

@ Pos. |Engine Components *3)

ECO1_|Stavenge air_receiver

ECO2 | Turbocharger (TC)

ECD3_[Exhaust_gas manifold

EC04_|Waste gofe compensator %7) %@
05 | Wasfe gate valve

C08 | Test_chack 1 *16]

C07 | Test chock 2 *7)

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
+4) The piping of fhe exhaust gus system must be structurally
supported fo withstand the nass and fo mininise vibrations
across the systen (e.g. by comnecting fhe support fo the ship
hull or athervisel.
The type of these supports 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
45) When rupture discs are insfalled, preventative measures must be
taken fo ensure that exhoust gus does nof continuously flow fo
the out affer ruphure. This can be achieved with an exhaust gas
duct leading to the apen deck, o in the case of o Hvin-engie
installation, by sending o confrol signal that itiates a_shutdown
of the engine. If cifher of these options are nof possible, o
self-closing, spring-loaded valve with flane arrestor must be used
This wauld renove the peak pressure of an explosion, while
ensuring that the extaust gas does nof continuously flow out.
%6) Aren ratio between ouletlinlet = 11..16, foper ongle £ 40°
1) The dinension of the expansion piece (compensatar) nust be
defined by the shipyard in actordance with Hhe thermal growth
of the exhaust nanifold and the exhoust pipe.
Vibrations of the pipe affer the compensator must be lower Han
45 nnls RHS (root mean squarel.
+8) Guidance regarding the selection of the waste gate pipe size is
provided by the drawing “Specfication for waste gate selection’.
The waste gate pipe on the shipside is one noninal pipe size
larger than the voste gate ppe on Hhe engine side (before the
campensator).
£9) Optional, installed as required to meet noise requirements
1) Optional, fo be installed if the backressure from the EGC
exteeds e linit
12} To be drected to the bilge vater fank. Can be comected fo the
SAC drain fipe from engine comection 1.
+13) The final amount and position huve to be defined by the shipyard
cansidering fhe system loyout and requirements base
an installation specific calculation.
14| The exhaust gas ppes upstrean and daunstrean of the EGC nust
be insulafed

+151 The exhaust pipe dimension nust be selected in accordance with  |M
the specific exhaust gas mass flov, as given by the GTD.
The pipe size selection must be coordinated respectively agreed
in between the shipyard and the engne builder as the valve size
selection on engine side must conply accordingly.
+161 By opening of fest cock 1 the following condifions can be checked
Nornal condition:
No water flov but air suction
Abnarmal condition: N
Water flow, which is the indication that the drain valve is blocked
in dosed position
€171 By apening of fest cock 2 the fallowing conditions can be checked:
Nornal condition: -
Water flov. Wafer sanples can be faken
Abnornal condiion:
No water flow but air suction, which is the indication that Hhe
drain valve is blacked in open position
+191 The condensate water callection pocket must be comected af the
i lawest point of the harizontal refurn manifald ppe
L <20} For the selection of the blower capudty and the arrangement of
| the purging and sealing air supply line refer o the gidance as
! provided in the M and (CER Installation Guideline
| The purging and sealing air system is controlled by the engine
i contral systen
i <211 A tdedicated oir supply must be comerted o the sensor fo
} provide compressed air for cleaning, with air quality level of
| 150 8573-1.2010 (172,
I —
I
I
¥ Condensate
water drain
*12) R
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Execution
No.

Material
ID

Cylinder
No.

Attribute 1:
Turbocharger
amount

2

3

001

PTAA004355

6-9

X

002

PTAA004356

9-12

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

TOLERANCING PRINCIPLE 1S08015

NOTE

The above execufions can be configured using the Engine Configurator:

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

This publication is designed fo provide accurate and aufhoritafive information with regard fo fthe subject-matter 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 the subject-products is subject to reqular improvements, modifications and changes. Consequently, the publisher
and copyright owner of this publication cannot accept any responsibility or liability for any eventual errors or omissions in this documenf
or for discrepancies arising from fthe features of any actual ifem in fthe respecfive product being different from fhose 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

- Size and layout of connection flange is provided in the "Pipe Conmection Plan”
- Pipe diamefer according to paramefer "C" on page 2.

- Waste gatfe connecfion pipe fo main exhaust gas pipe must be kepf
os shorf as possible fo 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.

QUTLET - Exhaust gas turbocharger
- Exhaust gas temperafure and volume flow: according fo GTD

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

Total back pressure in diesel mode, in section A and C
- =30 mbar in layouf condition, <50 mbar in operation
- Tier Il £60 mbar in layout condition, B0 mbar in operation

Total back pressure in gas mode, in section A and B, under the following conditions
- Recrrculation rate during ICER operation 50 % depending on the back pressure valve position
- No condensate water frap is installed.

Nominal for design {in reference to GTD performance): 30 mbar

<L5 mbar in layout condition, <55 mbar in operation

Tier Il Funnel
diesel mode
gas mode

Section C

no o
Section A EIH recirculation EGC
Section B
PR
Main
Engine 75

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

- Pipe dimensions in relation fo the 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 to avoid gases from accumulafing

- 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 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 components
must be af least 3 m fo not endanger personeel andlor to avoid material damage

- A continuous (exfensive) 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 acting on the furbocharger are not acceptable

- Exhaust gas pipes of several engines must not be connected.
- Drains of adequafe size and amount must be installed in the exhaust gas piping.
- When the noise level on fhe bridge wing exceeds fhe class requirement (normally 60 - 70 dB(A}) o silencer must be applied.
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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
symbol key os included n the drawing set
“Various Installation Items”

Short Roufe
- Exhaust gas branch-off after furbocharger

Pos. | COMPONENTS from cerfified suppliers

Pos. |System Components *1)

cso1 Exhaust Gas Cooler (EGC)

001_|Compensatar 4]

€502 | Micro Econamiser *10

002 |Exhaust gas collector

003_|Exhaust gas pipe

007

Turbocharger type

006

700

800

900

228 - 300 EGC30

1000

300 - 383 EGC38

1200

383 - 512 EGCS1

100

*15)

512 - 660 EGCe6

1600

660 - B6.0 EGC86

1800

86.0 - T5.0 EGCTIS

2200

5.0 - 1450 EGC14S5

2400

*15) *15)

A165-L

450

AT70-L

500

A175-L

600

07—, 4

A260-L

400

A265-L

500

A270-L

600

A275-L

700

004
\{

MET33MB

350

MET37MB

400

005

MET4L2MB

450

o 012

@—oon

Table 1. Pipe dimensions in relation to exhaust gas mass flow
Exhaust Gas mass flow EGC
(furbine flow from GTD) S
1ze
kgls
M5 b EGL1L
Tt - 183 EGC1B
B3 - 228 £GC23

014

MET48MB

500

MET53MB

550

007

MET60MB

600

MET66MB

700

MET71MB

700

METB3MB

800

014

#1L)

' LW*QO)

ENES

ons

nin 05 m
Il

ST e o 2

Spring londed
non-ratum valve
E

Condensate water drain
)

MAIN ENGINE

nin 05 m

*20)

Test cack 1
6l
ows
Test cack 2
)

Spring loaded
non-refurn val
et

Condensate water drain
)

*1k)
013

so1

003~—_|
004

Rege o
ot

valves) *5)

Explosion relief device {rupfure discs or spring-loaded

A

(A [ 805 _|Main_Economiser
006_|Silencer (wifh spark arrester %9}

007_|Support 4]

008_|Wasfe gate pipe

009_[Transition piece €]

010 _[Flow Regulating Valve (FRV]

011 _|Shut-off valve (SOV)

012_|Back Pressure Valve (BPV]

013_|Compensator in_the exhaust sysfem *13)

0_[iCER support ¥4

Pos. |Engine Connections %2}

OUTLET - EGC purge air supply

(71) [oUTLET - Exhaust gas turbocharger

(@ [oUTLET - Exhaust gos manifold waste gate

(75) [INLET - Recirculated exhaust gas furbocharger

Pos. |Engine Components %3]

ECO1 | Turbocharger

EC02 |Exhaust gus manifold

EC03 |Waste gafe compensator %7) @l

ECO4 |Waste gate valve

(® [ EC05 [Purging contral

Remarks:

1) Refer ta the "Pipe Comertion Plor” for the execution
lacation of the engine pipe comnectians.
1) Ta be installed by the shipyard.

on engine sice

across the systen {eg. by comecting Hhe support o
ship hul o ofheruisel,

consideration of systen loyout and requirements base
installation specific caleulation

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

and

%3) Ta be delivered by the engine buider, ie. alrendy equipped

%4) The piping of the exhaust gas system must be structurally
supported o withstand the mass and to mininise vibrations

the

d on

The type of these supports (fixed or sliding type), their final
anaunt ant position have 1o be defined by the shipyard under

® *5) When rupture discs are installed, preventative measures must be

the exhaust. manifold and the exhaust pipe.

45 mnls RMS oot mean square)
crowing of Hhis design group.
compensatort.

%9) Optional, installed os required fo meet mise requiren:

demand cannot be covered by the econamiser in the
exhaust gas pipe after the back-pressure valve.

exceeds the linit

SAC drain pipe from engine comnection 16

installation specific calculation

be insulated

selection on engine side must conply accordingly.

Normal condition:
No water flow but air suction.
Abnarmal. condifion:

in dlosed position
Normal condition
Water flow. Wafer sunples can be faken

Abnormal. condifion.

drain valve s blacked in open position.
18/ Valve opening af 75 mbar

The waste gate pipe an the shipside is one nominal pipe size
larger than the waste gafe pipe on the engine side (hefore the

enfs.

upper

%11) Dptional, fo be installed if the backpressure from the EGC

%91 The purge air supply must be comected upstrean from
the flow regulating {010 in the aftmost eshaust gas retun branch,

taken to ensure that exhoust gus does not continuously flow  fo
the out affer ruphure. This can be achieved vith an exhaust gas
duct leading to the apen deck, o in the case of o tvin-engine
installation, by sending o confrol signal that nitates a_shufdown
of the engine. If cifher of these options are nof possible, o
self-closing, spring-loaded valve with flane arrestor must be used
This wauld renove the peak pressure of an explosion, while
ensuring that te extaust gas does nof continuously flow out.

%6) Area ratio between oufletinlet = 11..16, foper ongle £ 40"

1) The dinension of the expunsion piece (compensatar) nust be
defined by Hhe shipyard in actordonce with the thernal growth of

Vibrations of fhe pipe affer the conpensatur must be lower Han

%8) Guidance regarding the selection of the waste gule pipe size is
provided by the draving "DAADVIZT" as linked on the main

%101 Optional, in combination with the main econamiser if ship's steam

%121 To be directed o the bilge water tank [an be comnected to the

%3l The final amount and posifion have ta be defined by the shipyard
considering fhe systen loyout and requirenents based o

%W The exhaust gus pipes upstrean and downstrean of the EGC must

%5/ The exhaust pipe dimension must be selected in accordance vith
the specific exhaust gas mass flow, as given by e G
The pige size selection must be coordinated respectively agreed

in between the shipyard and the engne builder os the valve size

%161 By opening of fest cork 1 the following conditons can be checked

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

X171 By opening of fest cork 2 the fallowing conditions can be checked:

No water flaw but air suction, which is the indication that the

(A [*29 The candensate water collection pocket must be connected af the

lawest point of the harizontal refurn manifald pipe

G

M
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1 L’ - 2 il 1 - 1 Nl 1 1 - 0 L 1 1 &S
SYSTEM PROPOSAL Pos. | COMPONENTS from certified suppliers Pos. | System Components *1)
NOTE s01 Exhaust Gas Cooler (EGC) 001 _|Compensator &)
Further installation details and variants can 002_|Exhaust gas collector
be found listed in the Marine Installation €502 | Micro Economiser *10 003_|Exhaust gas pipe
| Manual (MM), which provides also the Table 1: Pipe dimensions in relation to exhaust gas mass flow Explosion relief device (rupfure discs or spring-loaded |4
acronyms used in this drawing set. The o0 (SO
piping symbols are explained by the piping ® [0 Than &
symbol key s included in the drawing set Exhaust Gas mass flow ain_Econamiser
“Various _nsfallation Items” EGC 006_|Silencer_{with_spark arrester *9]
L Rour (turbine flow from GTD) Size E A B C D Turbocharger type F 007 _|Suppart 4] i
ong rodre kals 008_|Wasfe gafe pipe
- Exhaust gas branch-off after economizer 009_Transition_piece_x6)
s 15 -tk EGCIL 00 A165-L 450 010_|Flow Regulating Valve (FRV]
OT_|Shut-off valve (SOV) N
o3 £cs 0 ATIO-L 200 007 4 012_|Back Pressure Valve (BPV)
183 - 228 EGC23 900 A175-L 600 013 [Compensator in the exhaust system *13)
- 4 0% [ICER support ¥4y L
228 - 300 EGC30 000 A260-L 400
Pos. |Engine Connections %2}
300 - 383 EGC38 200 A265-L 500
c *15) *15) *15) *8) 006 OUTLET - EGC purge air supply "
®3 -5 £aest 1400 A270-L 600 (@ [oUTLET - Exhaust gus turbocharger
512 - 660 EGC66 %00 A275-L 700 @ OQUTLET - Exhaust gas manifold waste gate
— 660 - 860 £6C86 1800 MET33IMB 350 07— 4 (75) [NLET - Recirculated exhaust gos furbocharger =
860 - 1150 EGCITS 2200 MET37MB 400 Pos. |Engine Components %3]
D 1150 - 150 EGCIL5 2L00 MET42MB 450 ECO1 [ Turbocharger o
01?2 ) EC02 |Exhaust gas manifold
/ METL8MB 500 | — EC03 |Waste gafe compensator %7) @l
o oM 014 014 o ECOL_|Waste gafe valve
- 004 MET53MB 550 (®)|ECE5 [Purging confral —
L - 01k MET60MB 600 renarts
£ C{ Y i) / MET66MB 700 004 - Drain plugs and drain cocks fo be installed where necessary. -
METTIMB 700 \£ 1 Reer 10 e “Pipe Comedion Pl e e excarin g
| MET83MB 800 lacation of the engine pipe comnectians. L
1) Ta be installed by the shipyard.
005 %3) Ta be delivered by the engine buider, ie. alrendy equipped
on engne side
3 %4) The piping of the exhaust gas system must be structurally 3
supported o withstand the mass and to mininise vibrations
across the systen (eg. by comecting the support to the
<4 ship hull or ofherwise,
- The fype of these supports (fixed or sliding typel, their final |
014 007 anount and position have to be defined by the shipyard under
consideration of systen loyout and requirements based on
<4 installation specific calculation
G @) |¥5) When rupture dists are installed, preventative measures must be |G
taken o ensure that exhaust gas does not continuously flow o
the out affer rupture. This can be achieved with an exhoust gas
duct leading to the open deck, or in the case of u tuin-engne
— X X installafion, by sending o confrol signal that inifiates a shutdown |—
C 003 of the engine. If either of these aptions are not possible, o
| self-closing, spring-loaded valve wifh flane arrestor must be used
~ This would remove the peak pressure of an explosion, while
H ensuring that the exhaust gos does not continuously flow out. H
x6) Area ratio between ouflet/inlet = 11..16, faper angle £ 40°
004 1) The dinension of the expunsion piece (campensatar) must be
defined by the shipyard in accordance with the thernal grovth of
n the exhaust manifold and the exhaust pipe. n
Vibrations of the pipe after the compensator must be lower than
45 mnls RMS oot mean square)
) ) Guidance regarding the selection of the vaste gale pipe size is ||
002 FCO3 provided by the draving "DAADVIZT" as linked on the main
m drowing of His design group.
The waste gate pipe an the shipside is one nominal pipe size
| larger than the waste gafe pipe on the engine side (hefore the
compensatort.
%9) Optional, installed os required fo meet mise requirements
007 %W| Optional, in conbinafion with the main econamiser if ships stean
K demand connot be covered by the econamiser in Hhe upper K
E exhaust gas pipe after the back-pressure valve.
014 001 %11 Optional, fo be installed if the backpressure fran the EGC
/ exceeds the Linit
, P 009 %12| To be directed to the bilge wafer fank [an be connected to the
1) SAC drain pipe from engine comnection 16
%3l The final amount and posifion have ta be defined by the shipyard
considering fhe systen loyout and requirenents based o
t 013 013 installation specific calculation
%W The exhaust gus pipes upstrean and downstrean of the EGC must
r be insulated
%5/ The exhaust pipe dimension must be selected in accordance vith
| s02 the specific exhaust gas mass flow, as given by e G
The pige size selection must be coordinated respectively agreed
L~ in between the shipyard and the engne builder os the valve size
e o selection on engine side must conply accordingly.
M Rt %161 By opening of fest cotk 1 the following candiions can be ckecked: M
‘ Normal condition:
013 No water flov but air suction
Abnarnal. condiion:
n Water flow, which is the indication that the drain valve is blocked [~
in dlosed position
X171 By opening of fest cork 2 the fallowing conditions can be checked:
N I Normal condition N
{ Water flow. Wafer sunples can be faken
H\*QO) ‘ *20) 014 Abnarnal conditon
E, Tt cok 1 - Test cack 1 No water flow but air suction, which is the indication Hhat Hhe
8 8 drain valve s blocked in open position,
ml € €| [ %8| Valve opening at 25 mbar N
gl ows E ones %91 The purge air supply must be comected upstrean from
g E ® the flow regulating {010 in the aftmost eshaust gas retun branch,
X20) The tandensate water collection packet must be comected af e
P e T ek 2 Lt lowest poit of the harizontal return manifald pipe. "
S,
| g B L
Condensate water cran Condersare vater train
i i)
o MAIN ENGINE o
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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/

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 to main exhaust gas pipe must be kept as short as possible fo avoid swirl and extensive back pressure.

INLET - Recirculated exhaust gas turbocharger

Exhaust temperature:
- 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 between the exhaust gas cooler outlet and turbocharger inlet must be insulated to avoid
condensation 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 droplefs in the exhaust gas flow, or water condensate on the pipe wall, from being
carried over fo the turbocharger, the exhaust gas refurn pipe must be routed below the level of the furbochargers
Condensate water drains must be arranged ab the lowest point of the horizontal refurn manifold pipe.
Different vessel frim condifions must be considered

OUTLET - EGC purge air supply

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

©Q

OUTLET - Exhaust gas turbocharger

Exhaust gas temperature and volume flow: according fo GTD
The total 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 fo max. 45 mbar
Operational limit: max. 55 mbar

ICER diesel Tier Il mode in section A and B
Design limit: Nof 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. . |
unne

Section C

relevant for
Tier Il diesel mode

_
Section A Section B
EMM recirculation {relevant £ac
for iCER operating modes)
-
Main
Engine 75

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

The exhaust piping with canes, bends and pipe connections must be flow optimised and arranged in
a way to 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 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 insfalled within the exhaust sysfem in accordance with class requiremenfs. The exact posifion 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, the distance of the explosion relief device fo gangways, working areas and system components
must be af least 3 m fo nof endanger personeel andlor 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 not acceptable

Exhaust gas pipes of several engines must nof be connected

Drains of odequate 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 circulation water. This water must be cleaned and

freated by the water treafmenf unif to fulfill the following requirements: A maximum solids confent of 150 mg/l and a proper

pH value fe.g. above pH é)
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SYSTEM PROPOSAL

>

Further insfallation details and variants can

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

Shorf Route

- Exhaust gas branch-off after turbocharger

—015

—004

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

Exhaust Gas mass flow EGC
(furbine flow from GTD) Size £ A B C D Turbocharger type F
kgls

S -1t EGLIL 700 A165-L 450

ek - 183 EGC18 800 AT70-L 500

183 - 228 EGC23 900 A175-L 600

228 - 300 EGC0 1000 A260-L 400

300 - 383 EGC38 1200 A265-L 500

*15) *15) *15) *8)

383 - 512 EGCST 1000 A270-L 600

512 - 660 EGC66 1600 A275-L 700

660 - 860 EGC86 1800 MET33MB 350

860 - 150 EGCI1S 2200 MET37MB 400

50 - 1450 EGC14S 200 METL2MB 450
MET4BMB 500

MET53MB 550

MET60MB 600

MET66MB 700

MET71MB 700

MET83MB 800

017

u )':*201

in, D5 m

Test cock 1
18
oz
Test tock 2
T
pring londed
non-raturn valve

MAIN ENGINE

2

Condensate water dran
1)

)

*20)

Test cack 1
8

min. 0.5 m

Test cack 2
T
pring Laaded

Condensate woter drain
w0

non-rahun valve
iz

Cso1

Pos ‘ COMPONENTS from certified suppliers ‘

Pos. |System Components 1)

cso1 ‘ Exhaust Gas Cooler (EGC) ‘

001_|Compensator &)

002 |Exhaust gas collector

003 _|Exhaust gas pipe

005 |Explosion relief device [rupfure discs o spring-loaded |4
valves) %5)
005_|Main Economiser
006_|Silencer {with spark arrester %3]
007_|Support_xL} H
08_|Waste gate pipe
09_[Transition piece %6)
3 _|Flow Regulating Valve (FRV]
1i_|Shuf-off valve (SOV] N
15 |Back Pressure Valve (BPV)
0%6_|Compensafor in_the exhaust_system ¥13]
O7_[iCER_support *4] L
018_|Additional Economiser 70}
Pos. |Engine Connecfions %2
OUTLET - EGC purge air supply N
(71) [OUTLET - Exhaust gas turbocharger
(13) |OUTLET - Exhaust gas manifold waste gate L
(15) |IMET - Recirculated exhaust gas furbocharger
Pos. |Engine Components *3) 0
ECO1_|Turbotharger
EC02_[Exhaust_gas manifold
EC03 |Waste gafe compensafor *7) xB)
ECOL_|Wasfe gafe valve m
EC0S_|Engine_mounted purging and sealing air_blower
Remarks c
- Drain plugs and drain cocks fo be insfalled where necessary
1) Refer to the "Pipe Comnection Pla for fhe execution and L
location of the engine pipe comnections.
%2} To be installed by the shipyard
%3) To be delivered by the engine buider, ie. already equipped
on engine side F
%L The piping of the exhaust gas systen must be siructurally
supported to vithstand the mass and o minimise virations
across the system (eg. by comnecting the suppart fo the ship
hull or ofheruise] =
The type of these supparts (fised or slding fype, fheir final
amount and position have fa be defined by fhe shipyard under
consideration of systen lojout and requirements based on
installation speific calculafion G
%5} When rupture discs are insfalled, preventative measures must be
taken to ensure that exhaust gas does not confinucusly flov fo
the aut after rupture. This can be ahieved with an exhaust gas
duct leadng fo the open deck, or i the case of a fwin-engne
installation, by sending a confral signal that iniiafes a shutdown
of the engine. If either of these options are nof possible, o
self-closing, spring-loaded valve vith flame arresfor nust be used
This would remove the peak pressure of an explosion, while
ensuring that the exhaust gas does not continuously flow out.
%61 Area ratio betveen autlet/inlel = 11,16, faper angle < 40°
1) The dinension of the expansion piece [canpensator) must be
defined by the shipyard in accordance wih the thernal growth
of the exhaust manifald and the exhaust pipe
Vibratians of the pipe after the campensafor must be lover than
45 mnls RS Irot mean squarel
#8) Guidance regarding the selection of the waste gate pipe size is
provided by the drawing “Specifcation for waste gate selection”
The waste qate pipe on the shipside is one naminal pipe size
larger than the waste gafe ipe on the engine side Dbefore the
compensator]
#9) Dptional, installed s required fo mest noise requirenents
10) Optional, in contination with the main economiser if ships sfean
demand camat be covered by fhe economiser in the upper K

exhuust gas pipe after fhe back-pressure valve

11 Optianal, to be stalled if the backpressure fron the EGC
exceeds the limt

#12) To be directed fo fhe bilge wafer fank. Can be comected fo the
SAC drain pipe fron engine connection 16.

#13) The final anount and positon hove fo be defined by the shipyard
considering the systen lout and requirements based
on installafion specfic calculation

#14) The exhaust gos pipes upstrean and downstrean of the EG must
be insulafed

#15) The exhaust pipe dinension must be selected in atcordance with
the speific exhaust gos mass flow, os given by e G
The pipe size selection must be coordnated respectively agreed
in belween the shipyard and the engine builder us the valve size
selection on engine side must comply occordingly

+16) By opening of fest cock 1 the fallowing conditions can be checked:
Normal condiion:
No water flow but air suction
Abnornal coniton

M

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

in closed position
#17) By opening of fest cock 2 the following conditons can be checket
Normal condiion:
Water flow. Water samples can be faken.
Abnornal coniton
No water flow but air suction, vhich is the indication that the
drain valve is blocked in open position.
+18) Valve opening af 25 mbar.
+19) The purge air supply line must be connected wpsirean fron
flow regdating valve 1013 to fhe EGC exhoust s return pipe
#20) The condensate water collection pocket must be connected ot the
lowest point of the horizontal refurn manifold pipe.

P

C

rpat [=o00 [r02

[owwoozees Torawing Updated

T 19 T 0 T 71

ST

Tl Tl | —

= & x| A
T 77

& PAAD363091 |k 213
73 T



1 19 Il 0

1

1 1 1 £

r’
SYSTEM PROPOSAL
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Further insfallation details and variants can

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

Long Route

- Exhaust gas branch-off after economizer

N

015

004

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

Exhaust Gas mass flow
{turbine flow from GTD)
kgls

EGC
Size

Turbocharger type

15

E

EGC14

700

Uk

- 183

EGC18

800

83

- 228

EGC23

900

228

- 300

EGC30

1000

- 383

EGC38

200

- 512

EGCS1

1400

*1)

- 660

EGC66

600

- 860

EGCBS

800

86.0

- 1150

EGONS

2200

115.0

- w50

EGCILS

2400

*15)

*15)

*8)

A165-L

450

A170-L

500

AT75-L

600

A260-L

400

A265-L

500

A270-L

600

A275-L

700

MET33MB

350

MET37MB

400

METL2MB

450

017\

*14)

[aa}

002

U u }:*20)

in, D5 m

}E MAIN ENGINE

Condensate water dran
)

non-rahun valve
iz

Condensate woter drain
w0

Test cack 2
T

pring Laaded

METL8MB

500

METS53MB

550

MET60MB

600

MET66MB

700

MET71MB

700

METE3MB

800

/017

Pos ‘ COMPONENTS from certified suppliers ‘ Pos

System Components *1)

cso1 ‘ Exhaust gas canler (EGC)

‘ 001_|Compensator 4]

007

006

007——4 4

004

005

007

003
\ :
004

002 |Exhaust gas collector

003 _|Exhaust gas pipe

205 |Explosion relief device (rupfure discs o spring-loaded
valves) %5)

g

A

005 |Main_Economiser

006 |Silencer {with spark arrester *9)

007_|Support_xL}

08_|Waste gate pipe

09 _|Transition piece *&)

13_|Flow Regulating Valve (FRV)

16 |Shut-off valve (SOV)

15 |Back Pressure Valve (BPV)

016 |Compensafor in_the exhaust system ¥13)

O17_|ICER support ¥4)

018 | Additional Economiser x70)

Pos. |Engine Connecfions %2

OUTLET - EGC purge air supply

() [oUTLET - Exhaust gas furbocharger

@ OUTLET - Exhaust gas manifold waste gate

(79 |INET - Recirculafed exhaust gas turbocharger

Pos. |Engine Components *3)

ECO1_|Turbocharger

EC02 |Exhaust gas manifold

ECO3 |Woste gate compensator *7) *6)

ECOL_|Waste gate valve

EC0S_|Engine_mounted purging and sealing air_blower

Renarks
- Drain plugs and drain coks to be installed where necessary,

1) Refer to the "Pipe Comnection Pla for fhe execution and
location of the engine pipe comnections.

%2} To be installed by the shipyard

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

%L The piping of the exhaust gas systen must be siructurally
supported to vithstand the mass and to mininise virations
across the system (eg. by comnecting the suppart fo the ship
hull or ofheruise]
The type of these supparts (fised or slding fype, fheir final
amount and position have fa be defined by fhe shipyard under
consideration of systen lojout and requirements based on
installation speific calculafion

%5} When rupture discs are insfalled, preventative measures must be
taken to ensure that exhaust gas does not confinucusly flov fo
the aut after rupture. This can be ahieved wifh an exhaust gas
duct leadng fo the open deck, or in the case of a fuin-engine
installation, by sending a confral signal that iniiafes a shutdown
of the engine. If either of these options are nof possible, o
self-closing, spring-loaded valve vith flame arresfor nust be used
This would remove the peak pressure of an explosion, while
ensuring that the exhaust gas does not continuously flow out.

%61 Area ratio betveen autlet/inlel = 11,16, faper angle < 40°

1) The dinension of the expansion piece [canpensator) must be
defined by the shipyard in accordance wih the thernal growth
of the exhaust manifald and the exhaust pipe
Vibratians of the pipe after the campensafor must be lover than
45 mnls RS Iroot mean squarel

#8) Guidance regarding the selection of the waste gafe pipe size is
provided by the drawing “Specifcation for waste gate selection”
The waste qate pipe on the shipside is one naminal pipe size
larger than the waste gafe ipe on the engine side Dbefore the

compensator]

#9) Dptional, installed s required fo mest noise requirenents

10) Optional, in contination with the main economiser if ships sfean
demand camat be covered by fhe economiser in the upper
exhaust gus pipe affer the back-pressure valve

11 Optianal, to be installed if the backpressure fron fhe EGC
exceeds the linit

#12) To be directed fo the bilge wafer tank. Can be comnerted o fhe
SAC drain pipe from engine comnection 16.

#13) The final amount and position have fo be defined by the shipyard
considering the systen lyout and requirenents based
on installation specific calculation.

%14) The exhaust gas pipes upstrean and downstrean of the EGC must
be insulate

#15) The exhaust pipe dinension must be selected in acordance with
the specific exhaust gas mass flow, as given by the GTD.
The pipe size selection nust be coordnafed respectively agreed
in befween fhe shipyard and the engne builder o the valve size
selection on engine side must tomply accordingly

%16) By opening of test tock 1 the following conditions can e checked:
Normal condition:
No vater flow but air suction.
Abnormal condition

in closed position
#17) By opening of fest cock 2 the following conditons can be checket
Normal condiion:
Water flow. Water samples can be faken.
Abnornal coniton
No water flow but air suction, vhich is the indication that the
drain valve is blocked in open position.
+18) Valve opening af 25 mbar.
+19) The purge air supply line must be connected wpstrean fron
flow regdating valve 1013 fo fhe EGC exhoust s return pipe
#20) The condensate water collection pocket must be connected ot the
lowest point of the horizontal refurn manifold pipe.

M

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