SURFACE PROTECTION SEE GROUP 034k

TOLERANCING PRINCIPLE 1S08015

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

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

\vailabl H

Execution
No.

Material
ID

Attribute 1:
HT_static-pressure

Buffer unit

Exp. tank

001

PTAA036934

X

002

PTAA036935

X

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

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

)

OUTLET - Cylinder cooling water air venfing

- To be venfted fo a safe area outside of fhe engine room

INLET - Cylinder cooling water (HT wafer)

Cooling water pressure: 3.0 - 5.0 bar

Cooling water volume flow: according fo GTD specification

Cooling water (freshwafer) must be freafed according to WinGD's specificafion
Pre-heafing: The engine must be warmed-up by means of heafed HT water fo
min. 60°C before engine start

HT cooling water amount on endine side: Given in fable 1 on page 7

OQUTLET - Cylinder cooling water (HT water)

Cooling water temperafure
Confroller set-point: 90 °C f(confroller type: Pl
Steady stafte condition: 90 + 2 °C

- Transient condifion: 90 + L °C
- A venfing devise {air separafor) must be Insfalled as close as possible affer
fhe ouflef connection. Venting air must be released fo a safe area oufside of
! fhe enagine roam
@ INLET - Scavenge air cooler (SAC) cooling water (LT water)
| - Looling water pressure: 2.0 - 4.0 bar
- Cooling water femperature sef poinf: 25 °C, max. 36 °C when
e seawater temperafure af 372 °C
- Cooling water valume flow: according to GTD specification
‘ - Cooling water (freshwater) must be freafed according to WinGD's specification
O - LT cooling water amount on engine side: Given in fable 1 on page 7
OQUTLET - Scavenge air cooler (SAC) cooling water (LT water)
- Cooling water volume flow: according to GTD specification, adjusted
@ by an orifice In the ouflet pipe on shipside
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1 1 L’ 4 2 1 2 1 10 1 1 - 1 1 1 1 1 1 L &S
SYSTEM PROPOSAL Table % Water volume on engine side Pos. [ENGINE CONNECTIONS %2) Remarks: Pos. [SYSTEM COMPONENTS 1)
FOR SINGLE ENGINE HT circait T cireuit (2 [MET - tytinder canling water (HT water) - Ab vt and drain sives are nat shown an fis g, 001 |Low sea chest
Cylinder ey Mmust be installed where required. 002 |High sea chest
Volume {1 Volume (1 (3) [0UTLET - Gylinder cooling water (HT water) - Ar vent and drain ppes must be fully functianal at all inclination E
ot angles of the ship at which fhe engine must be operafional. 003 [Seawater strainer
Al Further installation details and variants can 5 1450 1 370 1 (1) |MET - Scavenge air coolen (SAT) cooling wafer (LT water) *7) 1 To be nstalled by he shpyard. 0L A v © " g " Po—
- ir vent (air vent pipe or equal venting system acc. fo shipyard's design
;fm’j;”?M}‘Ms,'Ewh\”m'g;ug;g:ﬂgj'?&g""” . 01 w00t OUTLET - Scavenge air cooler (SAU) cooling water (T water) ¥7} *2) Refer 1o ihe "Ppe Comecton Pan” for fhe exection and locaton 005 [semat =
: ; he engine pipe connection cavater circulating pump
acronyms gsfd in this ldmw(‘ingb si'h The (@) [oUTLET - Cylinder cooling water air venting *101 %3) To be deliered by fne engine Tanufacturer, e, afeady equgped oy engne s
— Eyr‘v”bgulsgyanss ?r:iuzﬁ ﬂ“ﬂneme Ydm;ng‘vsmg? 7 620 | 480 L al /510 L b L) To be installed for codling water ofterl juring regular engine operation. 006 |Central seawater cooler =
B 8 Corwenient dimensons. are provided in view ‘A Ofher desighs are possile
Various nstallation Items 8 70 1 50 1 F—— . ‘ p ‘ ; ‘ p 51 Wnen biing @ vaive, lotk i n proper potion fo. prevent mearrec! uee 007 |Autematic temperature cantrol valve for LT circuit *13)
lumber of cylinders %61 Qnly when pos. 01k s installed
8 | Values £ R 1 ) *7) The inlet and outlet pipes to SAC must be designed to allow engine thermal 008 |7 water temperature sensor *13} 5
a) Values for executions with 1 scavenge air cooler expansian, ar be fitted with expansion pieces.
b Values for execufions with 2 scavenge air cooler Main engine X520F-2 pﬂw‘ K| 750 ‘ B0 ‘msu ‘ e %) For gudance only, Final layout actording fo actual engine pre-heating requirements 009 _|Conling water pump for LT circuit
#9] Installed s required (heck with “Pipe Comnection Plar')
SPEEd‘ (rpm) s *10) To be vented fo a safe area oufside of en 010_|Lubricating ol cooler
gine. room. In addition, depending on flag
| pressure drap atoss The anane oar) 5 de';:'nurnd/ur closs requirement, the venting line must also be equipped with o gas 011 |Automatic temperature control valve far HT cincut %14} L
o ate cmandon e 6] o | 7 [P 7 iy | | 1) AL 3 g ol for e v g s e o st || 012 W e enptiee s o)
. - g‘” “Jd“/“ of HT ‘_S““f‘g Y“"” Fud l\/e\'uzma'sh and flow rates, recemmenced values for pework cf desel plants’ 013 |Cylinder caoling water (CCW) pump for HT circuit .
. |Depending on ancilary plants or selcling the appropite ppe domeier. Rafing spedic flow rates ore provie
Cooling water expansion tank T} Cap. | (M) |57 ™ige of 1T caoling water by the (014 [Pre-henting circulating pump foptionall, cap. 10% from cylinder cooling punp #8)
*12} To be supphed by a certified supplier. Ordering ta be coordinated between T water_ expansion fark
PROPUSAL for pipe dimensioning *11) shipyard and engine bulder. 015
#13) A constant temperature ot engine (SAC) inlet must be maintained link fo detail drawing on the partlist of this drawing!
| A o The confraller sef-point for man engne operation is 25 LT water_expunsion tank %21 N
A ™ :3;‘;55?;;"‘:;:”% e If the ancillary plants require a higher or lower LT temperature, then 016 |{ink to detall drawing on the partiist of this drowing)
ffable for man eng a separate T water supply with the dfferent femperafure set-point
C DN |°one anciflary plants must be installed [please refer to the system proposals in the MIM). 017 |Pre-heater for main engine (HT circuit)
o *14) A tonstant temperature of engine outlef must be mainfained o
D | ON | 200 | 200 | 250 | 250 The confroller sef-point for mam engine operation is 90 ° 018 | Throttling disc %5) *16)
3 DN | 10 | 125 | 15 | 15 #15) Only fo be used for manual venting of isdlated tylinders affer
Nominal e diamet o T T T maintenance. To be kept closed durig engine operation 019 |Freshwater generator
lominal pipe  diamefer *16) Optional, only Fo be installed if necessary for hydraulic balancing 020 |Chemical freatment refill unit %41
| gl H O DN | & | 6 | 6 | & *17) tnmmusd b the EGC tontrol unl, whih s 8 sub-systen of fhe CER confral L
| J ON | 80 | 60 | 100 | %0 *18) [nmrnued based an the EGC circulation water temperature after the EGC 021 |HT codling water cooler
i e v o b o draulation water cooler Transit dapter) x9)
! K o™ B wigeghis ;,:‘m ‘,P;u“m #19) The level fransmitter is used to maintain a canstant level within the tank 022_|Transition piece tadapter) 9)
E I 0 ekt o 5 s leg. 0% of fofal filing volune. 023 |Cylinder cooling water air venting line *10) B
: recommendation. #20) For solutions of 50% mim NaOH, a storage and handling femperature in the
I range of 16 “C to 45 °C s required. For solutions of maximum 30% mim NaOH, 024 [MDOMGO cooler
sforage af normal engine room ambient femperature is. suffiient.
03 d %2} If gus-driven auxliories are cannected fo the LT circuif, 025 |Filling pipe / inlet chemical treatment
n the LT expansion fank must be gas tiht and has to be vented n
L) area outside of engine roam. 026 |Gas detector ¥29)
%22) Optional comection fo fhe general service pump. To be considered
Chenica refling oy yresueted by dass nes for emergeny engne wolng. , 027 |Gas detector 10}
3 - e maxinum permissible pump suction and delivery heights must be acquire 3
Venting frnm suppliers specification. In cases where alternative pump specifications are 028 |Cylinder cooling water air venting line %29)
red the new selection must be agreed upon with the supplier
*24) wwn coagant dosng I requred AS an alfemarie 19 ihe shewn arrangenent, 030 |EGC circulation water fank
05 m . R Gaimge sysfen wit (o seporale waler reaiment unis for bcec-of
- e Vater and EGL drallaton water <an, be consier 031 |Wastewater holding fank -
oy #26) NaDH dosing into the collection pipe. Al?ernnhvely‘ the dosing tan be alsa dane
o see DETALL directely info the wastewater holding Fank, provided the tank is coated 032_|ICER sludge tank
laid out for pH 3-4) NaOH storage fank *20)
s iH e 020 #27) The required max. flow rate, bosed on the EGC size, is provided by table 2 033 9 s
5 *28) Alfernatively fo fhe shown loyouf, which uses only fhe common seawater pump(s), 034 |Automatic 3/2 valve
e e EGC drculation water casler con alsa by separate seawater pumpls
020 see DETAIL "A ~~ + *29 To be venfed fo o safe area oufside of engine room. In addtion, depending on 035 |Flow regulating valve
0L6 ﬂug smm andlor class requirement, the venfing line moy also be equipped
i o | | own 3 Glass defector n order To dchieve IGC. compliance 036 | Corbined clean water holding fank (for zero discharge areal and SAC
004 @ *30) Nm required if the water freafment system is continuausly in operation wefting buffer fank
018 *31 According o resolution MEPC 307(73), e sludge from the water treatment 037 |Exhaust Gas Cooler (EGC)
DETAIL ‘A < 007 e systen must be collected in o dedicated ICER sludge fank and must be disposed
020 of ashore. The amount of sludge praduced is dependent on fhe selected 038 |EGL circulation wafer femperafure confrol sensor *17) *18)
H | s R water freafment system and must be considered for he sizing of fhe ICER
i 009 003 7‘ sltge tank. for furber cefals, please efer 10 fhe sugpir o fhe woler 039 [EGC circulation water pump (frequency contralled) %17 %23) %27)
017 \ reafment uni
o *32) The overflow pipe from the EGC circulation water tank to the wastewater holding QL0 |Seawater flow control valve *17) *718)
Ay *6) @ /CD 018 037 | tank must have the following minimum slope: Af least 5°, even under the maximum
— ® 27 | mumg and pitching angles as defined by class rules [e.g 225° rolling and 041 |Water Analyser (pH check] =
? Q pifching at the same fime)
G L—— I *33) v 36 18 designed as o dedicated wetting buffer tank instead of a clean water 042 |NaOH dosing pump unit
@ 007 a1 | holding tank, fhe pump for overbaard discharge is nt require -
) 4 P d - | 043 |Water treatment unit water fransfer pump |
2 \ i
£ / o o0 T i @ RON =) _ | 0Ll |Switching valve
s g i 4 . - "
s o8 i G @D 0B L *"I\K | 045 |Oil-in-water monitoring sensor (standard type)
- 2 i 013 c Aoclary c 006 047 ‘ o I 046 |Water analyser (quality checkl %30) =
H g 7 Pants ; 1] i L 74‘ 047 [EGC circulation water cooler
8 H : QLB [Overboard water discharge pump ¥33)
K : [ - . - bod 039 | €509 ge pump <
g H o __tﬁ.k i | 049 |SAC wetting water supply pump
H 018 Y Y 040 X } 050 |Strainer (max. size 250 micron, absolute)
| S @4 Y(? .—1 @ 1 L
3 FC02 o I 005 11
s o et / 28 | Pos. [ENGINE COMPONENTS %3t
< \X /
£ & 024 018** K } 043 ECO1 |Scavenge air cooler (SACH
3 - ‘ it vecfiing | ECOZ |Manual vent valve, each cylinder *15)
/ I ECO3 [Ar seporator
i 018 - } 050 To the SAC
1 wetting system | pos, |cOMPONENTS fram certified suppliers ¥12)
M 003 i (as defined in m
00 MIDS, DGY724) | [SO9 |Water treatment unit ¥24)
L
|
— <6 033 —
019 018 OmﬂS]
| Manual bleed-off
N . battam drain N
1
i s L
g H From SAC drain (s defined in MIDS, DG9724) ; n
AN ENGIE during ICER operation |
j L 032
P 031 D —> P
L *3
@\*19] To shore connection
o o
i - Seawater pipes —— Drainfoverflow pipes — EGC circulation water pipes L
— IT freshwater pipes - A vent pipes
= HT freshwater pipes — Controllfeed back
R Balance pipes — Pipes on Engine A
— Anclary equpment pipes O Ppe comnections
B }Drnw'\ng updated
IR T T PTAA036523 wr
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1 L’ 2 L 2 1 1 1 ul 1 1 1 1 - 1 1 &S
Pos. |COMPONENTS from certified suppliers *6) Pos. [SYSTEM COMPONENTS =1
SYSTEM PROPOSAL FOR TWIN ENGINES ICER (509 |water treatment unt %12 001 [Low sea crst
002 |High sea chest
. NOTE Q03 |Seawater strainer A
Further installation details and variants can 00 |Air vent (air vent pipe or equal venting system acc. ta shipyard's design)
be found listed in the Marine Installation
_| Manual (MM}, which provides olso the 005 |Seawater circulating pump
acranyms used in this drawing sef. The 006 |Central seawater cooler
piping symbols are explained by the piping
symbol key as included in the drawing sef 007 [Throttiing disc *5) *7)
“Various Installation Items
008 |EGC circulation water tank B
009 |Wastewater holding tank
010 [iCER sludge tank
Q711 |NaQH storage tank *4) *10)
012 |3/2-way valve
4 013 |Combined clean water halding fank (for zero distharge area) and SAC |c
wetting buffer
014 |Exhaust Gas Cooler [EGC)
- 015 |EGC drculation water temperature ctontrol sensor *15) *1)
016 |EGC drculation water pump {frequency controlled) *B) *11) %15
017 |Seawater flow confrol valve *15) *16)
b 018 |Water Analyser (pH check) °
019 |NaOH dosing pump unit
| 020 |Water treatment wnit water transfer pump L
021 |Switching valve
022 |Oil-in-water monitoring sensor [standard type}
3 023 |Water analyser (quality check) *18) =
024 |EGC dirculation water cooler
| 023 023 075 |Automatic 312 valve L
@& 026 |SAL wetting water supply pump
® 027 |Strainer (max. size 250 micron, absolute)
F 028 |Overboard water discharge pump *21) i
015 015
K
K Remarks:
ml e [~
- Air vent and drain pipes are not shown on this drawing
They must be installed where required.
004 - Air vent and drain pipes must be fully functional at oll inclination
G angles of the ship at which the engine must be operational s
002 #1 To be installed by the shipyard
*2) Refer to the “Pe Comecton Plan” for the exection and locafon
e engine pipe comection.
a 3 Tn be aewerea by fhe engine manufacturer, ie. already equipped L
003 ‘F *L) NaoH dnsmg into the collection pipe. Alternatively, the dosing can be also done
directely into the wostewnter halding tank, provided the tank is coated
(laid out far 3-4).
H 007 #5) When using a valve, lock it in praper position fo prevent incorrect use m
#6} To be supplied by a certified suppher Ordering ta be coardinated
. between shipyard and engine buil
i *7) Optional, anly to be installed if heeced for hydraulic balancing.
1 S _ Sverboard %) The requred nax. flow rate, based on EGC size, 15 provided by fab
- i TO the SAC verboor 29} The el Tranamitrer s used fo manfan @ carstant evel wifin rhe mnk
| wettig wysten (. 30% of fotal filing volumel.
! o ! +10) For solutions of 50% min NaOH, a storage and handling temperature in the
| @) (as _defined in 025 @A range of 16 °C to 45 °C is required. For solutions of maximum 0% mim NaOH,
i MDS, DGIT24) storage ot normal engine room ambient temperature is sufficient.
) LTHT cooling water system H #11 The maximum permissible pump suction ond delivery heights must be )
for main engine ond ancilary | acquired from suppliers specification. In coses where alternative pump
operation (according to i K X specifications are required the new selection must be agreed upon
standard layout, not shown H with the supplier.
on this diagram} | +12) With coagdant dosing if required. As an alfernative fo the shown
— | | arrangement, an ICER drainage sysfem with two separate water =
i freatment wnifs for bleed-off water and EGC circulation water can
| nsidered.
| +13) Alternatively fo the shown loyaut, which uses only the common seawater
i pumpls}, the EGC circulation water cooler can by fed olso
K i | s e seawater pumpls) K
i r 7\ #15) Contralled by the EGC confrol unit,
- | which s @ sub-system of the iCER contral system
| £S09 #16) Contralled based on the EGC circulation water temperature after the EGC
016 016 circulation water caoler.
- | +17) Used for hydraulic balancing. The valve must be lacked in proper positin
| fo prevent incorrect use. As an alfernative fo the valve a throttling disc
— can be installed
| +18) Not required if the water treatment system is canfinuously in operation
v | _ +19) According to resolution MEPC 307(73), the sludge from the water trentment
system must be collected in o dedicated iCER sludge tank and must be disposed|
| oF ashore. The amaunt of sludge produced is dependent an the selected
_ EQJE < water treatment system ond must be considered for the sizing of the iCER
‘D‘—W' p | 020 - sludge tank. For further details, please refer o the supplier of the wafer
003 water re-filling ‘ water re-filin treatment unit
— 9 #20) The overflow pipe from the EGC circulation water tank to the wastewater [~
| _— halding fank must have the following minimum slope: At least 5°, even under
| the maxinum rolling and pitching angles as defined by dass rues (eg 225°
004- rolling and 5° pitching at the same time.
M | *20 If 013 is designed us o dedicafed wetfing buffer fark instead of a dean M
| X | ® X water holding tank, the pump for overboard distharge is not reguired
w_ L e | .
S
- | - %20] *20) n
008 T
N 018 K& N
\_Manual bleed-off Manual hlzed—uff/‘
B bottom drain @ boftom drain L
from SAC drain, engine #1
(as_defined in MIDS, DGIT24), —--
during iCER operation
P 3
from SAC drain, engine #2
{as defined in MIDS, DGYT2L), —-- - Seawater pipes -~ Drainfoverflow ppes —— EGC dreulation water pipes
during (CER operation
| —_ LT freshwater pipes —— Air vent pipes —
Tu)shore connection *19) == HT freshwater pipes Controlifeed back
- Balance pipes = Piges on Engine
a a
— Andllary equipment pipes O Ppe comections
R R
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the previous wiitten consent of Winterthur Gas & Diesel Ltd.
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SPECIFICATIONS which must be mef:

( > OUTLET - Cylinder cooling water air venfing @ NLET - Cylinder cooling wafer (HT wafer)

- Looling water pressure: 3.0 - 5.0 bar

- Cooling water volume flow: As specified in the GTD

- Looling water (freshwater) must be freafed according to WinGD specification

- A buffer unit must be installed

- The stafic pressure af fthe enagine inlet must be adjusted by buffer unit
pressure seffing

- Before starfting the endine, the engine must be heated-up to 60 °C via
heated HT wafer
HT cooling water volume on engine side: Provided in table T on page 2

- To be venfted to a safe area oufside of fhe engine room

(1 @ OUTLET - Cylinder cooling water (HT water)

| Cooling water ftemperafure

- Lonfroller sef-poinf: 90 °C

- Steady stfafte condition: 90+2 °C
- Transient condifion: 90«4 °C

@ INLET - Scavenge air cooler (SAC) cooling water (LT wafer)

-

- Looling water pressure: 2.0 - 4.0 bar
@/Q | - Looling water temperafure: maximum 36 °C when fhe seawafer femperature Is
O

at 32 °C. Confroller sef-poinf: 25 °C
- Looling water volume flow: As specified in fthe GTD
- Looling water (freshwatfer) must be freafed according to WinGD specification
- LT cooling water volume on engine side: Provided in table 1T on page ?

OUTLET - Scavenge air cooler (SAC) cooling water (LT wafer)

- Looling water volume flow: As specified in the GITD,
adjusted by an orifice in the outlef pipe on shipside

e 3 X52DF-2.1
| E [npal0l |[mhuots | 11012024 |aNao0s099  |Drawing updated 4 |3
;g O [npal0? |mhu019 |31.03.2023 |(NAAQO3LE6 |Drawing updated L3
/X z& C [npal01 {mhu019 |2£.03.2023|CNAADO3L6Y |Brawing Updated L3
_ T _ 51— [sdet01 |mhu019 |29.06.2022 |CNAAD02055 |new Design - -
KJ Rev. | Creator | Approver |Approval Date| Change ID Change Synopsis Approved | Activity Code E c
WIN GO COOLING WATER SYSTEMS
| Winterthur Gas & Diesel ICER off-engine + HT CW buffer unit
separate BOM available |Dimension ILER off-enaine + HT (W buffer unit
Scale  — — @| NX |units [mm] H«g] Basic Material |NetWeight 0.000
SURFACE_PROTECTION SEE CROUP 0341 By o peeson s ne grong 0 et s | 00 Group. 9721 |a-cose X X M |standard  WDS
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SYSTEM PROPOSAL Table % Water volume on_engine side Pos. [ENGINE CONNECTIONS %2) Remarks: Pos. [SYSTEM COMPONENTS 1)
FOR SINGLE ENGINE HT dircuit 1T circuit (D [INLET - Gylinder cosling water (T water) - A vent and drain pipes are nof shown on this draving 001 |Low sea chest
Cylinder | Gyl €. They must be installed where required 002 |Hgh hest
Volume (i) Volume {1} QUTLET - Cylinder cooling water (HT water) - Arr vent and drain pipes must be fully functional at all inclination igh sea ches
y! 9 i
4| tote - - angles of the ship af which the engine must be operational 003 |Seawater stramer
Further insfallation details and variants can 450 L 30 1 (1) |INLET - Scavenge air cooler (SAD) cooling water (LT water| ¥7)
be found listed in the Marine Installation #1 Ta be installed by the shipyard ?
Vancal MM, which proviges la the ot ol QUILET - Scavenge air cooler [SAQ) cooling water (T water) ¥7} *2) Reter 1o he e Comeclon Plar” for fhe execion and locaton 004 _|An vent [di vent pipe o equal venfing system acc to shipyards designd
s L e et Th of the engine pipe cannection. Seawater crelat
_| Biping symbols. are explained by fhe pping () |OUTLET - Gylinder cooling wader air venting 10) %3] To be delivered by the engine manufachurer, ie. already equipped an engine side 005 |Seawater cireuating punp
D ey e e il 620 | 480 L o) 1510 Lb) *4) To be installed for cooling water afferfreafment during regular endine operation. 006 |Central seavater cooler -
B 8 Canvenient dimensians are provided in view A" Other designs are passible.
Various installation Items 0 3 v e 007 | Astomati
550 1 Number of cylinders 5 ‘ B ‘ B ‘ B 19 hen v o velve ek i proper position fo prevent incorrect use. utomatic temperature control valve for LT circuit *13)
B *7) The inlet and outlet pipes to SAC must be designed to allow engine thermal 008 [LT water temperature sensor *13)
@) Volues for executions with 1 scavenge air conler. Main engine XS20F-21 power | (KW} | 7450 | B940 | 10430 | 11920 expansion, or be fitted with expansion pieces - i
b} Values for executions with 2 scavenge air cooler. RY rated *8) Far_guidance only, final loyout according fo ncfual engine pre-heating requirements. 009 |Cooling water pump for LT dircuit
speed | [rpm) 105 91 ngtaled as redured (ceck with Pl Comection Plan”
I 10) To be vented tc afe area outside of engine raom. In addition, 010 |Lubricating ail cooler
— Pressure drop across the engine (bor) 13 gfsvs”“‘g”ﬂmﬂgpg‘e‘gﬂwﬁm'i ‘;gi’“ggfﬁfjr requirement, the venfing line must 011 |Automatic temperature control valve for HT circut *14) -
o 1) All given diameters are valid for the mentioned rating and s
Cooling water expansion fank (HT)| Cop. | (m) |7EPeY008 57 gnetiery plente, 1%0s an'example. To mcke fhe loyodt for the project-spedic i O12_|AT water tenperature sensor 10
min. 10% of HT cooling water v ' exanple 1o make fhe lgjout for the project-specifc rating
please refer fo luid velocifies and flow rofes, recommendes
C Cooling water expansion tark (1| Cap. | (Y |DSPending on ancillary plants yolues for ppewark of desel plans” for selectig ihe uppropTiate ppe 013 _|Cylinder_cooling water (CCW) pump for HT drcuit c
nin. 10% of I coaling water s QTeler Rl spedc flow s ore rroved by e U1D e 01 |Pre-heating creslating punp laptionall, cap. 10% from cylinder ceoling pump ¥8)
upplier. Ordering fo be coordnates
PROPOSAL for pipe dimensioning *11 between ehipyard and engine_ builder. 015 |Buffer unit for AT crcuit
- T *D) A constant fenperatire a engine (SAD) it nust be naitained ink to detail crawing on the partlst of this drawing)
Yard determination, e cantroller set-point far main engine operatian is 25 °f —
P gine ops LT vater expansion fank
B | DN |suifable for main engine e anelary sl requre . g o tower L1 famperature, hen 016 [fink to deral Graming on the partlst of fhis draing
c oy ]and andliary plants a separafe LT water supply with the different temperafure set-point
025 must be installed (plense refer ta the system proposals in the MM 017 |Pre-heater for main engine (HT circuit)
D *2 D | ON | 200 | 200 | 750 | 750 *W) A constant femperature at engine outlef must be’maintained
e cantroller set-point far man engine operatian is 018 [Throtting disc *5) *1g) o
E | ON [ 100 | 25 | 125 | 125 o 9
*15] Only fo be used for manual venting of isolated cylinders after
016 Y G N | 00 | 5 | 25 | 125 maintenance. Ta be kept clased during engine operation. 019 |Freshwater generator
Nominal pipe. diameter 16 Dptiond, only To e nstallad if necessary for hydraulc bal
i [ o e e 100 T bt X e installed if necessary for hydraulic balancing. 020 chemical freatment refil
1 ) Controlled by the EGC contral unif, whith is a sub-system of the emical treatment refill unif *4) [
i | ON [ 65 | 65 | 65 [ B0 iCER control system
| #78) Controlled based on the EGC circulation water temperature affer the EGC 021 |HT cooling water cooler
| J DN | 80 | 80 | 100 | 100 draulation water caaler -
. ! i e v A *B) The level fansmiffer, s used 19 manfan o onsiant level witin the fank 022_|Transtion piece (adapter) *9)
= e e 30% of tofal filing valume). (=
depentng on he profec speai g 3
=g ‘ N ON re:mramgz' and €5 Supplirs <20 For snmnons u( 50% mim NaOH, a storage and handiing tempemmre in the 023 |Cylinder cooling water air venting tne *10)
i recamnendation. 0 45 °C is required. For solutions of maximum 30% mim NaOH, 024 |MDOIMGO casler
A relense atege a narnil sngne ceum anbenr Tomperare . sofcant
i J %21 If gas-driven auxiliaries are connected fo the LT circut, Fill / inlet chemical 1
023 e T expansion fork mus be gas Ht and s 1o be vented 025 [Filing ppe / et chemical freatment =
e area oufside of engine room. 026 | Suppl , automatic level control (05 m¥h at & b
=) . 22 Bl corvection 1o e estrel Somce punp. To be consdered UPply pump, ovtonafi level confrel (05 mn ef & ber)
Coenical reiing LA - if requested by closs rules for emergency engne cooling 027 |Gas detector *10)
E Vot ok *23] The maximum permissible pump suction and delivery heights must be 3
Safety valve- acquired from suppliers specification. In cases where alfernative pump 028 |Cylinder cooling water (CCW) feed and drain tank
specifications are required the new selection must be agreed upon 030 |Exhavet Gos Cooler €60
with the supplier shaust Gas Cooler
105 m . . %24} With coagulant dosing if required. As an alfernative fo the shown
— arrangement, an CER drainage system with two separate wafer 031 |Wastewater halding tank L
. see DETAIL freatment it for beed-of wafer ard EGC ciculatin water can 032 [CeR studge ram
u; *29) NaOH cosig info the colecin ipe Alterativly, the cosig can be also cone
s [ 020 irectely info the wasfewater holdng fank, provided the fank is conf 033 [NaOH storage tank %20)
8 loid out for pH 3-L) o
- %27) The required max. flow rate, based on the EGC size, is provided by table 2. 034 _|Automatic 312 valve
DETAIL "A
02 see =+ *28] Alternatively to fhe shown layout, which uses anly fhe common seawater
035 |Flow regulating valve
o6 punpll fhe EGC cralation water coler can by fed lso by
a o oo | | o parafe seavater pumpls 036 | Combined dlean wafer holdng fank [for zero discharge areal and SAC
2 004- *29] Nt required if the water treatment system is continuously in operation. wetting buffer tank
- - 018 *30] Accarding fo resolution MEPL 307(73), the sludge fram the water treatment 037 |eo
£ DETAIL ‘&' it 007 L Systen mist be coliected i o dedicated ICER sludge fank and must be disposed C drculation water tank
2 of sehore. The amaunt of sludge produced fs dpendent on the seected
H e I 020 g o water freatment sysfem Ust be considered for fhe sizing of fhe IER 038 |EGC circulation water temperature control sensor *17) *78)
o o — i 009 003 7‘ sludge fank. For further GRral, pleass efer 1o fhe supaer of fhe water 039 |EGC circulation water pump (frequency controlled) ¥17) %23) 271
E A =0 — ®/® 018™ L o e T i g 1 eoch 5 v i e | o0r || D40 |Seavater flow coniral valve X1 %16
- 5 ® A 030 | max\rgump‘;:&‘\gg and picing angles as dfied by class uls (e 25° roling 01 |Water Analyser (pH checki =
g o 021 ? L | #33) If 03 15 designed os o dedicated wetfing buffer fank instead of o clean water 042 |NaOH dosing pump unit
H . 007 1 | halding fank, fhe pump for overboard discharge is nof required.
J = ,‘ / - | 043 [Water treatment unit water transfer pump
e 2 pich ! i
< 9 ; RONE O] D4k [Switching val
: . . 1 ® - ‘ g v
2 / § 008/ a4« 4 x .
2 018 H " CP ® ® 7 ‘ | quEr re- ﬂumg { 045 |Gil-in-water monitoring sensor {standard typel
1 < ] Anclary ) } 046 |Water analyser (quality check) %29) -
£ H A plants ;
< : 7 4 4 0ws 0% 047 |EGC circulation water cooler
K é‘ & N . . 039 €509 — 048 |Overtmard water discharge pump %33) "
5 H : Overboard 049 [SAC wetting water supply pump
= 018*% e =5
S 050 |Strainer (max. size 250 micron, absolute]
s ECOZ g Aot ! i
2| oo / Pos. |ENGINE COMPONENTS *3)
& X K
t = 024 018 ECO1 |Scavenge air cooler (SAC)
& . ‘ EC02 |Manual vent valve, each cylinder *15)
b vater re-fln
/ / i ECO3 [Air separafor
018" 5 050 To the SAC [
o wetting system | Pos. |COMPONENTS from certified supplers ¥12)
M
i las defined in (S03 |EGC circulation water cooler M
00l MIDS, DG9724)
I @ (S09 |Water treatment unit *24)
- |
<6 033 ~
o o 001 K @
D
N S == - | Manual mem—uff)
g - bottom drain N
1
_ T L
H From SAC drain (us defined in MIDS, DG9724) — I~
“ MAIN ENGINE during ICER operation
028 032
P ©)
——> P
(O 4 @\ *30)
—— *19) To shore connection
Drain Dran
Q o
. - Seawater pipes ~— Drainfoverlow pipes — EGC circulation water pipes L
— IT freshwater pipes - A vent pipes
i —=  HT freshuater pipes — Controllfeed back
Balance pipes — Pipes on Engine A
— Ancilary equipment pipes O Pipe connections
B [brawing updated
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Pas. [COMPONENTS from certified suppliers *6) Pos. [SYSTEM COMPONENTS 1)
SYSTEM PROPOSAL FOR TWIN ENGINES ICER €509 |water treatment unt %12 001 [Low sea chest
002 [High sea chest
A 003 |Seawater strainer A
NOTE
Further installation details and variants can Q0L | Air vent {air vent pipe or equal venting system acc. to shipyard's design]
be found listed in the Marine Installation
_| Manual (MM), which provides also the 005 |Seawater circulating pump
acranyms used in this drawing sef. The
piping symbols are explained by the piping 006 |Central seawater cooler
symbol key as included in the drawing sef 007 [Throttling disc %51 %7)
“Various Installation Items
008 |Exhaust Gas Cooler (EGC) B
009 |Wastewater holding tank
010 |ICER sludge tank
011 [NaOH storage tank *4) *10)
012 [3/2-way valve
c 13 |Combined clean wafer holding fark (for zero discharge area and SAC |
wetting buffer tank
014 |EGC circulation water tank
- 015 |EGC circulation water temperature control sensor *15) %16} L
016 |EGC circulation water pump (frequency controlled) *8) 11} *15)
017 |Seawater flow control valve *15) %16
b 018 |Water Analyser (pH check] °
019 |NaOH dosing pump unit
- 020 |Water treatment unit water transfer pump L
021 |Switching valve
022 |Oil-in-water monitoring sensor [standard typel
£ 023 |Water analyser (quality check] *18) B
024 |EGC dirculation water cooler
- 023 023 025 |Automatic 3/2 valve L
& 026 |SAC wetting water supply pump
> 027 |Strainer (max. size 250 micron, absolute)
F F
028 |Overboard water discharge pump *21)
015 015
K Remarks:
K E—
] f—r - Arr vent and drain pipes are not shown on this drawing, [
They must be installed where required.
5 - Air vent and drain pipes must be fully funchional at all inclination
004 angles of the ship at which the engine must be operatianal
G G
%1 To be installed by the shipyard.
002 *2] Refer to the "Pipe Cannection Plan” far the exerution and locatian
engine pipe connection.
#3) To be delivered by the engine manufatturer, ie already equipped
- ngine side L
IS +4) NaOH ‘dosing into_the collection pipe. Alternatively, the dosing can be also done
003 directely info the wastewafer holding tank, provided the fank is coated
(laid out for pH
#5) When using a valve, lock i in proper position to prevent incarrect use.
H 007 #6] To be supplied by a certified supplier. Ordering fo be coordinated H
between shipyard and engine builder.
7] Dptional, anly to be installed if needed for hydraulic balancing
i 8] The required max. flow rate, hased on EGC size, is pravided by fable 2
i - Qverboard 9] The level fransmitter is used fo maintain a constant level within the tank
— i To the SAC - Sle> (eg. 30% of total filling volume. =
i wetting ‘system C 0 Fof sldions of 50% min NaOH, a storage and handing fenperature i the
; ; of 16 °C to 45 °Cis required. For solufions of maximum i NaOH,
; (as_defined in 025 @A
: MiDs. DG9726) forage ar ormel engine room ambient femperature is et
| d 1) The maxinum permissible pump suction and delivery heights mus
) LTHT cooling water system i )
for o Y | acquired from suppliers specification. In cases where alternative pump
9 Y i U spmﬂmhnns are required the new selection must be ogreed upan
operation (according o : K X with the supplier
standard layout, not shown i *12) With congulant dsing if required. As an alternative o the shown
on this diagram) H angement, an iLER drainage system with twa separate water
ml H treatment units for bleed-off water and EGC dirculation water can [~
i be considerec
*B3) Auernmwety fo the shown layout, which uses only the common seawater
) , the EGC crculation wafer' cooler can by fed also by
K i pirale Seausier pupi) «
: 15) Caniroled by ihe EGC coniral uni,
| r a* his o sub-system of the iCER control system,
o #76) Controlled bosed on the EGC circulation water temperature after the EGC
016 016 creulation water cooler.
| #10) Used for hydraulic balancing. The valve must be locked in proper position
to prevent incarrect use. As an alternative ta the valve a thrattling disc
can be installed.
«18) Not requied if the water freatment system is continuously n operation.
+19) According to resolution MEPC 307(73), the sludge from the water freatment
4 - system must be callected in a dedcated CER sludge tank and must be disposed|
of ashore. The amount of sludge produced is dependent on the selected
water treatment system and must be considered far the sizing of the ICER
o sludge tank. For further details, please refer to the supplier of the water
water re-filling treatment unit.
— water re-filling #20) The averflow pipe fram the EGC circulation water tank fo the wastewater —
holding tank must hove the following minimum slape: At lenst 5°, even under
— the maximum rolling and pifching angles as defined by class rules feg 225°
004- rolling and 5° pitching at the same time.
*21) If 013 is designed as a dedcated wetting buffer tank istead of a cean
M | water holding tank, the pump for overbaard discharge s not required M
& K K
001 =T
— —‘ —
@7 gy, o [D
N ® 018 N
\_Manual bleed-off Manual bleed-off_/
- bottom drain @ bottom drain |
from SAC drain, engine #1
(as_defined in MIDS, DGIT24), —--
during iCER operation
P 3
from SAC drain, engine #2 1
{as defined in MIDS, DGYT2L), —-- - Seawater pipes -~ Drainfoverflow ppes —— EGC dreulation water pipes
during (CER operation
| —_ LT freshwater pipes —— Air vent pipes —
"Tu}shore connection 1) == HT freshwater pipes Confrolffeed back
- Balance pipes = Piges on Engine
a a
— Andllary equipment pipes O Ppe comections
R R
[brawing updated
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Working pressure :
* Wall thickness and test pressure

Service temperature :
#+ Tank volume between LSH and LSL shall be no less than 150 litres

Connections for

01 Compressed air supply from control air valve
DN15 with blank flange

02 Pressure indicator, DN25 with blank flange

03 Safety and relief valve adjustment 5,5 bar
DN32 with blank flange

04 Level alarm high, with blank flange

05 Level alarm low, with blank flange

06 Compensation, DN80 with blank flange

07 Drain, DN32 with blank flange

08 Feed, DN32 with blank flange

09 Flanges for level indicator

Valve for level
Level indicator

indicator, self-closing type

"

12

13 Level switch high, with blank flange *x*
14 Level switch lTow, with blank flange **

according to relevant classification society/rules

Drawn for 12001 capacit

BUFFER
TO CYL.COOL ING WATER SYS
Wittt Gon 8 aheet Puffer

T
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SURFACE PROTEET IO SEE GROLP 034
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TOLERAEING PRINGIPLE ISIEDIS

CENERAL TOLERAICES ACCORLING 10 1SO2188-

m

Twiwir 0,007




9 | 10

12

008

Service level

7 (approx.)

Low level

Y (approx.)

k\OO9

Ship’s movement
22307 (rolling)

003

Dj/@@4

006

Al

FRR O A N

®

drawing view shows dimensioning scale for 0.75 m* capacity

Pos. | Description

00711 Drain from HT circuit

002 | Balance pipe from HT circuit

A
@ 003 Air vent from HT circuit 5)
004 | Low level alarm x4)
005 | Level indicator +1) 4) |
006 | Thermometer #4)
007 | Inspection cover (manhole) *2) B
008 | Filling pipe/inlet chemical treatment +2)
009 | Cock *3) |
010 | Sealing
0171 Venting *6)
012 | Overflow/air vent ¢
Remarks: @
1) Level indicator can be omitted if an alternative is fitted. L
x2) Other gas tight solutions are also possible.
*3) Has to be closed always after treatment,
*4) Any instrumentation installed in the system has to be certified
explosion proof apparatus.
*5) This connection is only needed if the HT cooling water system
venting is done via the expansion tank.
x6) To be vented outside of engine room —
- Tank dimensions are defined by the Tank capacity, as seen in Table 1.
For capacity and pipe diameter, refer to drawing
‘Central cooling water system’. E
Table 1: Tank dimensions
HT Tank capacity W X Y 1A
(m?) {mm) (mm) (mm) (mm)
0.5 800 800 330 6L0
0.75 800 1200 500 960 F
10 800 1600 670 1280
1.25 1000 1250 530 1000
15 1000 1500 630 1200 N
175 1000 1750 730 1400 §
2.0 1000 2000 830 1600 ~
. Q-Cade Main
g XXXXX |
P Standard
& IS0, JIS
+ (Weaanogrse1 5112019 [ \ \
2 [ [vumber [Drawn date | [Number  [orawn date | [Number  [Drawn date [Number — [Drawn date
Product
W-25 EXPANSION TANK
GD CENTRAL COOLING WATER HT CIRCUIT
Winterthur Gas & Diesel Augg{e‘[hgﬂlﬂk 2
Zentralkuehlwassersystem HT circuit z
Units  mm kg ‘ NX Er@ Basic Material ‘Nef weight 0,001 |2
Made Scale . Size Page Material j]
SURFACE PROTECTION SEE GROUP 344 o 07072014 mhud19 M Hug ° EHO IVl Z PAAD%(JQZ? g
TOLERANCING PRINCPLE 1508015 08.08.2014 _ bha009 Haag esan brovp o o s
GENERAL TOLERANCES ACCORDING TO IS02768-nk | APPY | 08.08.2014  bha009 Haag 9721 "™ DAADOS2664L A =

Copyright Winferthur Gas & Diesel Ltd All rights reserved By taking possession of the drawing the redpient recognizes and honaurs these rights Neither the whole ror any part of fhis drawing may be used in any way for consfruction, fabrication, marketing or any ofher purpose nor copied in any way nor made accessible to fhird parties without the previous writfen consent of Winterthur Gas & Diesel Ltd
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. ' R - | ip's movemen
sevice level | - st — 25" (rol1ing)
L | [ U
L T4
| L= ——oos
§ | \
F | e 004
% Low level i \ :BZK/
£ ‘ 3
™~ | J
1
002 001
=

Drawn for 0.75 mB

capacity

Pos. | Description (@

001 | Drain

Balance pipe from LT circuit

A
00% | overflow/air vent
004 | Low level alarm
005 | Thermometer B
006 | Level indicator #1)
007 | Inspection cover *2) B
008 | Filling pipe/inlet chemical treatment +2)
Remarks:
¢1) Level indicator can be omitted if an alternative is fitted. C
«2) Other designs Iike hinged covers, etc. are also possible
~ For required tank capacity and pipe diameters refer to drawing
‘Central cooling water system’ |
Table 1: Tank dimensions
D
LT tank capacity W X Y /
3
(m”]) () | (o) | () | (m) B
0.5 800 800 330 640
0.75 800 1200 500 960 £
1.0 800 1600 670 1280
1.25 1000 1250 530 1000 L
1.5 1000 1500 630 1200
1.73 1000 1750 750 1400 F
2.0 1000 2000 830 1600
2
. Q-Cade Main
g XXXXX ™™
P Standard
2 ISO; JIS
= (A Jeanonse]16.06.1997 (B30 [16.08.2007 [ OlEAan08315[25.01.2012 [[DJEAADO9N29 [12.09.2019
2 [ [vumber [Drawn date | [Number  [orawn date | [Number  [Drawn date [Number — [Drawn date
Praduct
W-25 EXPANSION TANK

CENTRAL COOLING WATER LT CIRCUIT

GO

Winterthur Gas & Diesel Augg{e\[hgfﬂﬂk 2

Zentralkuehlwassersystem LT é

Units  mm kg ‘ NX = @ Basic Materiol ‘Nef weight 0,001 |2

SURFACE PROTECTION SEE GROUP 034t ?::; 11.06.1997 T.LANDERT Zm‘e EHO Size " Page 11 Harerial 107 2L5 £19 500 %
TOLERANCING PRINCPLE 1508015 SV e Rev s
GENERAL TOLERANCES ACCORDING TO IS02768-nk | APPd | 11.06.1997 WCHO01 Service User 9721 ™™ 107.245.419 D =

Copyright Winferthur Gas & Diesel Ltd All rights reserved By taking possession of the drawing the redpient recognizes and honaurs these rights Neither the whole ror any part of fhis drawing may be used in any way for consfruction, fabrication, marketing or any ofher purpose nor copied in any way nor made accessible to fhird parties without the previous writfen consent of Winterthur Gas & Diesel Ltd
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SURFACE PROTECTION SEE GROUP 034k

TOLERANCING PRINCIPLE 1S08015

GENERAL TOLERANCES ACCORDING TO 1S02768-mK

NOTE
The above executions can be configured using the Engine Configurator:

Detailed guidance for the execufions is provided within the Marine Insfallation Manual (MIM). If a specific execution of inferest is
not shawn in fhe above table, then it may sfill be under development or notf -available. For further information or in case of a
project-specific request, WinGD must be conftacted directly.

This publication I1s designed fo provide accurate and authorifative information with regard to the subject-mafter covered as it was
available at the ftime of prinfing. However, the publication deals with ‘complicated fechnical matters suited only for specialists in the

\vailabl H

Attribute 1:

Execution| Material Cylinder | nr static-pressure
No. ID No. ——
Buffer unit| Exp. tank
001 PAAD359251 5-8 X
002 PAAD368973 5-8 X

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

or for discrepancies arising from the features of .any actual-item in the respective product being different from those shown in fhis
publication. The publisher and copyright owner shall under mo 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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SPECIFICATION which must be meft:

OUTLET - Scavenge air cooler (SAC) cooling water (LT water)

- Cooling water volume flow: As specified in the GTD,
adjusted by an orifice in the ouflet pipe on shipside.

()

OUTLET - Cylinder cooling water air venting

- To be venfed fo a safe area oufside of fhe engine room.

INLET - Cylinder cooling water (HT water)

Cooling water
Cooling water

pressure: 3.0 - 5.0 bar

volume flow: As specified in the GTD

Cooling wafer (freshwater) must be freafed according to WinGD specification.
An expansion fank must be installed.

The sfatic pressure at fhe engine inlet must be adjusted by the installation
height - ofThe expansion fank.

Befare sftarting the engine, the engine must be heated-up to 60 °C via
heated HT wafer.

HT cooling water amount on engine side: Given in table 1 on page 2

OUTLET - Cylinder cooling water (HT water)

Cooling water. temperafure

Confroller set-point: 90 °C
Steady stafe condifion: 90+ 7 °C
Transient condifion: 90«4 °C

INLET~ Scavenge air cooler (SAC) cooling water (LT water)

Cooling water pressure: 2.0 - L0 bar

Cooling wafer femperature: maximum 36 °C when fthe seawafer femperafure is
af 32 °C. Confroller sef-poinf: 75 °C

Cooling water volume flow: As specified in the GTD

Cooling wafer (freshwater) must be freafed according to WinGD specification.

- [T cooling water amount on engine side: Given in fable T on page 2.
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1 1 1

SYSTEM PROPOSAL

Al

NOTE
Further installation details and variants can

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

Chenical refilling

018

Venting

1D. 5 mm r
| DN20

ONZO
H

DN200,

020-T

DNZO

320

DETAIL "A

e fo tank base

220 m from CS centferline to fank base

130 m from CS centerl

see DETAIL "A
020

Cover ouflet
ECO?  cylinder n
cover outlet

oylinder 1

NC

S

J

Table 1 Water confent on engine side

Cylinder

HT circuit
Volume {1}

LT circuit
Volume (1}

1450 |

370 L

ENGINE COMPONENTS #3)

o
o

ENGINE CONNECTIONS %2}

Pos. |SYSTEM COMPONENTS *1}

ECO1

Scavenge air cooler {SAC)

INLET - Cylinder cooling water (HT water}

001 |Low sea chest

ECO2

Manual vent valve, each cylinder *15)

DUTLET - Cylinder coaling water (HT water)

002 |High sea chest

ECO3

Air separator

INLET - Scavenge air cooler {SAD) cooling water (T water} %7)

003 |Seawater strainer

540 1

400 1

620 1

480 1 0} 1 510 L by

COMPONENTS from certified suppliers ¥12)

710 |

550 L

) Values for executions

with 1 scovenge air cooler.

b) Values for executions with 2 scavenge air cooler.

see DETAIL

018

w

Yoo -

minimum height of the LT expansion fank
minimum height of the HT expansion tank:

@

o

021

Ancilary
plants

Cs01

Exhaust Gas Cooler [EGC)

s02

EGC cirrulation water tank

(s03

EGC mumnon water pump unit_with

antrolled pumps ¥23)
- bleed vmves *19)

€S04

EGC circulation water cooler

DUTLET - Stavenge air conler (SAC) conling water (LT water) %7}

004 |Air vent tair vent pipe or equal venting system acc. to shipyard's designt

BEEERE

OUTLET - Cylinder cooling water air venting *10)

005 |seawater drculating pump

006 |Central seawater cooler

Number of cylinders

5‘5‘7‘5

007 |Automatic temperature cantrol valve for LT circuit %13

Main engine X520F-2.1
R1 rated

power ‘ (kW)

7450 ‘ 8940 ‘101.30 ‘ 11920

008 |UT water temperature sensor *13)

009 |cooling water punp for LT circuit

specd | irpm

105

010 [rubricating it cooler

s05

Seawater flow contral valve *17)

(506

EGC circulation water temperature

control sensor *18)

Table 2: EGC

drculation water pipe sizes

Pressure drop across fhe engine

Tbar)

13

011 |Automatic temperature control valve for HT drcuit ¥4)

Cooling water expansion tank {HT)

Cap. | (m}

Depending on ancillary plants,
min. 10% of HT cooling water

012 [HT water tenperature sensar *14)

Cooling water expansion tank {LT)

Cap. | (m?)

Depending on ancillary plans,
min. 1% of T cooling water

013 |Cylinder cooling water pump for HT circuit

014 [pe-teating ciculating punp {optionll, cop. W% fram cylner coling punp 8

PROPOSAL for pipe dimensioning 11}

015 [HT water expansion tank (link to detail drawing an the partlist of this drawing)

EGC
Size

Pipe Pipe
Dimension "L" | Dimension "K”

EGC 1

DN300 DN150

EGC 18

DN300 DN150

EGC 23

DN350 DN200

EGC 30

DN350 DN200

EGC 38

DN&50 DN250

EGC 51

DN&50 DN250

019

018*®

@

o

MAIN ENGINE

<

Drain

Seawater pipes

HT freshwater pipes

Balance pipes

(S02

from SAC drain
during iCER operation

sy water re-filling

=

2*1‘?1

Nominal pipe diometer

016 [T water expansion tank [ink ta detall drawing on the partlist of this drawing}

Yard !
suitable for main engine

and andllary plants

017  |Pre-heater for main engine T circuit)

200 | 200 | 250 [ 250

018 [Thrattling disc ¥5)

100 | 125 | 125 | 125

019 |Freshwater generator

100 | 125 [ 125 | s

020 |Chemical treatment refill unit x4}

65 | 65 | 65 | 80

021 |HT cooling water cooler

IS
2

a0 | 8o | 100 | 100

K |me e
size
[

“Exhaust

sies e rlfed 1o the soled

and fave ta be selected atcording

2" Ths EGL size 1o, slciad depading
i

on the exhaust gas moss flow accordin
L |to the quidance as provided in the

Gas Systen” MOS.

022 |Transition piece (adapter] *9)

023 |tylinder cooling water air venting line #10)

02L |MDOMGQ caoler

025 |Filing pipe | inlet chemical freatment

/*271

0

027

35

EGC circulation water pipes

T freshwater pipes __

Ancilary equipment pipes e}

Sludge
tank

Drainfoverflow pipes

Air vent pipes

Control/feed back

Pipes on Engine

Pipe connections

e
Dverboard

026 |Gas detector *10)

027 |EGC water drain fank

028 |0y water separator

029

ph-neutralisation dosing unit with
290 - NaOH dosing pump
o

030 | Dit-in-water monitoring sensar {V-fype)

031 [312-way valve

032 [€GC bleed-off vater transfer punp

033 |Manual bleed-off water botfom drain (ON25)

034 [NatH storage tank *261

035 |Coagulant dosing unit %28)

Remarks:
- Air vent and drain pipes are not shown on drawing. They must be installed where
ed

~ AIF vent and drain pipes must be fully functional af all inclinatian
angles of the ship at which the engine must be operational.

#1) To be installed by the shipyard,

#2) Refer fo the "Ppe Camectin Plar” far the executon and location of the ergne
pipe

3 To e Gelvered by the engine manufachurer, L. already eqvipped on engine side

#4) To be nsalled for colng vater afferireainent during reguar enane perafion
Canvenient dimensions are provided in view ‘A" Dfher designs are possible.

220 When using o valee, lod prnper position to prevent incorrect use.

28 0l when pos. 0% is instll

371 The et aha.outlet ppes I Just be designe 1o allow engine hermal
xpansion, ar be fitted with expnnsmn piec

x6) Fo guidance nly, final lyout dccordng o actual snghe pre-heatig reqieenentz

39) nsalled oz equred (heck with i Comection Pla)

#10) To be vented fo outside of engine room. In addtion, depending on flag
slate andiar class requrement, he venfing e must also-be cq.pped Wi @ gus
defector.

#10 AL gven daneters are vaid fo the mentioned ratng and serve st os

anple. To nake e lojout far the project specrc fafng plase refer o 069730
“Flud velchies and flow rates, recommenged - valuss T Bew diesel planis
fnr Sdecting the appropriate ppe damter. Rafing speic flow Tates are provied

% b supplied by o certified supplier. Ordering to be coordinated between

shipyard and engine buider

13 A Consfont temperature af engne (SAT) it nust be maifaied. Canfroller sef-pont
ar nah engne ogeratin is 25 °C I the sndlary plans reqire o greater or lower
T temperafure a separafe LT water supply with the dfferent femperafure set-point
Tt B netelied {please refer fo the system prupbsuls in the

*14) A constant temperafure af engine outlet must  be maintaned. The controller
sel-pont for nain engrne perafion

#15) 0y 1o be used for manual enfing of isolated cyinders affer natenance
To e ket desed turng enghe op

*16) Dptional, orly to be insfalled it needed For yerauc balandng

17 Contraled by the CER contrel syar

) T be nstaled affer fhe EGL areation water coder fo fransmit the EGC
circulation water temperature fo the {CER contral syste.

#1901t he value Hransmited by the level fransmfter exceeds the maxinun
alue which is defined in the software, ther C circulation wafer punp
W pump ouf water from the EGC crculafon water fank 1o e EGC dain fank
wnfil a specific level has been reached If required, the water removal can alsa
be manually activated due fo water confamination or other reasons, For safety
purposes, in case the automatic drainage system fais, o high-level switch is
nstaled 1o the EGC dran fark fo nfiate o shutdown

220 Comectons for an gptonl water Hreafmert sysh

320 i gas-oriven Qustiaris are tomacted 1o the (1 crat, the (T expansion tank
sk be.gas Hght and vented to-a safe area eutdde of The engne roan.

*22) Dpfional connecfion neral service pump. To be considered if requested
y dass rules for emergency engine coolin

#23) The maximum permissible pump suction and delivery heights must be acquired
from the suppliers specifications. in cases where alfernative punp specifications are
required the new selection musf be agreed upon with the suppler

*24) The degassing pipe must the EGL for degassing through it

#25 Adtonaticaly contraled based o he o conten with nanal override”function
i forced cramage o the EGL arin funk = reuc n zone ECA i s ot

to pump abverboard even if the oil et o

226 F e coutt o wegen el s o o o 50/ i N, hen
the tank and supply line must be trace heated and isulafed fo keep the caustic
sada temperature in the range of 27 - 37 °C If the caustic sada water solufion hos
a mass fraction o 30% mim NaOH Fhen no heating is requie

*27) The piping befween fhe EGC auflet and the circulation water fank niet shauld b
roufed as vertical as possble. If o horizental offset between the EGC outet and the
circulation water tank inlef cannof be avoided, then the circulation water refurn pipe
ust have the following minimum slape:
! least 5° even under the maxinun rolng and picing e as cefned by the
cluss ries leg 225" roing and 5 pirchng at the same

*28) Depending on The fype of oily warer separator, o wugumm osing unit may be
required. for defails please refer fo the oily water separafor supplier

0 [sdeot

onms ‘nzc)znzz‘wﬂﬁn! [oraving uuamed []s
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SPECIFICATION which must be meft:

OUTLET - Scavenge air cooler (SAC) cooling water (LT water)

- Cooling water volume flow: As specified in the GTD,
adjusted by an orifice in the ouflet pipe on shipside.

()

OUTLET - Cylinder cooling water air venting

- To be venfed fo a safe area oufside of fhe engine room.

INLET - Cylinder cooling water (HT water)

Cooling water pressure: 3.0 - 5.0 bar

Cooling water volume flow: As specified in the GTD

Cooling wafer (freshwater) must be freafed according to WinGD specification.
A buffer unit must be installed.

The sfatic pressure at fthe engine inlet must be adjusted by buffer unif
pressure-sefting.

Befare sftarting the engine, the engine must be heated-up to 60 °C via
heated HT wafer.

HT cooling water amount on engine side: Given in table 1 on page 2

OUTLET - Cylinder cooling water (HT water)

Cooling water. temperafure

Confroller sef-point: 90 °C
Steady state condifion: 90+7 °C
Transient condition: 904 °C

INLET "= Scavenge air cooler (SAC) cooling water (LT water)

e

Cooling wafer pressure: 2.0 - 4.0 bar

Cooling water femperature: maximum 36 °C when the seawafer temperature is
af 32 °C. Confroller sef-poinf: 25 °C.

Cooling water volume flow: As specified in the GTD

Cooling water (freshwater) must be freafted according to WinGD specification.
LT cooling wafer amount on engine side: Given in fable 1 on page 2.
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SYSTEM PROPOSAL

Al

NOTE
Further installation details and variants can

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

Table 1. Water confent on engine side

HT circuit LT circuit
Cylinder | Cyl. WL
Volume (1) Vaolume (1)
5 450 | 370 1
6 540 L 400 L
7 620 L 480 La) /510 L b)
8 70 L 550 1

o} Values for executions with 1 scavenge air cooler.
b) Values for executions with 2 scavenge air cooler.

O%\

023
zé\/
Chemical refilling

018 Venting

(
— | DN2o

DNZO
H
oo | g
0201
ON20 ON20

[

DETAIL "A
017

018

from general service pump ¥22)

ECOZ cover outlet
cover outlet glinder_n
cylinder 1

1.3 m from crankshaft centreline fo Fank base

min

Air_7-8 bar

Safety valve—I

015—

Air release

(”T”]

hree-way cock
ort

ENGINE COMPONENTS #3)

o
o

ENGINE CONNECTIONS %2}

Pos. |SYSTEM COMPONENTS *1}

ECO1

Scavenge air cooler {SAC)

INLET - Cylinder cooling water (HT water}

001 |Low sea chest

ECO2

Manual vent valve, each cylinder *15)

DUTLET - Cylinder coaling water (HT water)

002 |High sea chest

ECO3

Air separator

INLET - Scavenge air cooler {SAD) cooling water (T water} %7)

003 |Seawater strainer

COMPONENTS from certified suppliers #12)

€S0

Exhaust Gas Cooler {EGC)

(S02

EGC circulation water tank

€s03

EGC circulation water pump unit with
- frequency contralled pumps *23)
- bleed valves *19)

[sos

EGC circulation water cooler

€S05

Seawater flow control valve *17)

(sos

EGC circulation water temperature confrol sensor ¥18)

DUTLET - Stavenge air conler (SAC) conling water (LT water) %7}

004 |Air vent tair vent pipe or equal venting system acc. to shipyard's designt

BEEERE

OUTLET - Cylinder cooling water air venting *10)

005 |seawater drculating pump

006 |Central seawater cooler

Number of cylinders

5‘6‘7‘8

007 |Automatic temperature cantrol valve for LT circuit %13

Main engine X520F-2.1
R1 rated

power | (kW) | 7450 ‘ 8940 ‘wouin ‘ 11920

008 |UT water temperature sensor *13)

009 |cooling water punp for LT circuit

010 [rubricating it cooler

speed | [rpm) 105
Buffer wnit for HT crcuit Cap. | (m) | 08 | 08 | 08 | 08
TCW feed tank only min Cop. | md | 15 | 15 | 15 | s

011 |Automatic temperature control valve for HT drcuit ¥4)

012 [HT water tenperature sensar *14)

(CW feed and drain tank [combined) min.| Cap. | (m? 4 4 b b

013 |Cylinder cooling water pump for HT circuit

Vo

020

N 004
ooz\g

Table 2 EGC circulation water pige sizes

EGC Pipe Pipe
Size Dimension "L | Dimension "K""
EGC 1L N300 DN150
EGC 18 N300 DN150
EGC 23 DN350 DN200
EGC 30 N30 DNZAD
EGC 38 D450 DN250
EGC 51 DN&50 DNZ50

§

003
0W8*16) %

L—a 4

MAIN ENGINE

@

Drain

Drain

. yater re-filling

Cooling water expansion tank (T)| Cap. | (m%

Depending on andillary plants

014 [pe-teating ciculating punp {optionll, cop. W% fram cylner coling punp 8

min._10% of LT cooling water

PROPOSAL for pipe dimensioning 11}

015 |Buffer unit for HT circut flink to detail drawing on the partlist of this drawing).

Yard determination,
ON_Jsuitable for nan engne
o Jand andlary plants

016 [T water expansion tank [ink ta detall drawing on the partlist of this drawing}

017  |Pre-heater for main engine T circuit)

ON 100 | 125 | 125 | 125

oN | 10 | 125 | 125 | s

Nominal pipe diameter oN | 80 | B0 | 100 | 0

ON | 65 | 65 | 65 [ 80

oN | 80 | Bo | 100 | 0

A
B
C
[} ON | 200 | 200 | 250 [ 250
E
G
H
|
1

| e sizes are refoked fo fhe nstalled
EGC size and hove fo be selected accordin

on the extaust gos mass flaw according
to the guidance as provided i the
"Exhaust Gas Systen” MDS

o table 2. The EGC size is selected depending

003
00L—1

001

from SAC drain
during ICER operation

037

Dverboard

033

——  EGC circulation water
- Seawater
—_ LT freshwater
_— HT freshwater
—= Balance

— Ancillary equipment

pipes
pipes
pipes
pipes
pipes

pipes

S T

Sludge Overboard
tank

~ Drainfoverflow pipes

- Air vent pipes
Control/feed back

p— Pipes on Engine

O Pipe connections

X911 he value transmiteq by

018 | Thvattting disc ¥5) P’
019 |Freshwater generatar
020 |Chemical treatment refill unit x4} -
021 [HT cooling water coler
022 |Transition piece fadapter] 9) "
023 |tytinder cooling water air venting line *10) N
02L |MDOMGQ caoler
075 |Filing pipe I inlet chemical treatment -
026 |Supply pump, automatic level control {05 n%h at & barl
027 |Gas detector *10) [
028 |CCW feed and drain fank
029 |EGC water drain fank
030 |0ly water separator -
gH-neutralisation dosing unit with
031 |3 - NaOH dosing pump
3 - pH sensar

032 |Di-in-water manitaring sensar (UV-fypel
033 [312-woy valve
034 |CC bleed-off water transfer pump L
035 |Manual bleed-off water botfom drain (ON25)
036 [NomH storage tank *261
037 |Coagulant dosing unit #28) W
Remarks: L
- Air vent ond drain pipes are not shown on drawing. They must be stalled where
R and drain phes nust be fully functional at all incliation

angles of the ship af which the engine must be operatianal ,

0T be istaled by the shipyorg
#2) Refer 1o the "Ppe Camectian Plan” for the executon an location of the ergne

3 1o be dalwered by the ene manufactrer, ie. lready equped on enge cde
*4) To be insfalled far cooling wafer afferfreafment during requiar engie operatian
Corveniont dmenions are. proveed n view A Dihar designs s possing
valve, lock in proper position fo prevent incorrect use,
8 Only when pos. Ot s nstalled:
#T) The inlet and outlet pipes to SAC must e desiged fo allow engne thernal
nsion, or be fitted with expansion
28 For guarce umy, final laout according o actual g pre-heaing requrenents
*9) Instolled o d (check with “Fipe Connection Pl
) e et To o safe-aree utate of engine room. ' adstion, depending on flag
state andlor class requirement, the venting e must also be equipped with o gas

fetector.
#10 All gven daneters e valt fo the mentiond ratng and serve just os an
e lajout far the praject specific rating please refer fo DGYT30

"l velachles and flow rates, recommened velves far poverk of desel plants

m (eeeching he appropriate e danetr. Rufing speafic flow rales are provie

GTD,
% b supplied by o certified supplier. Ordering to be coordinated between
shipyard and engine buider
#13) A consfont temperature af engine (SAC) inlet must be mainfained. Confroller set-point

for nain enghe. speration is 78 5. If fhe anclary plants reqre a greater or lower

T fenperatire a'separate T water suply wifh the dferent femerature set-pont

must be installed {please refer fa fhe system propos
#1) A constont terperature ot engie outel ust- be envahed The fntrller
sef-point for main engine operation is 90
*5) nmy to be used for manual venting of \summa cylinders after mainfenance
dlosed during engine operatia
*16) Dphunm "anly To b Intalled neecet for hydrauic balandng
317 Lontrlled by ihe CER conirl syste
18 To be stalled after the EGC Sredaton water coolr fa fransmit fhe EGC
siafon ater temperature fo fhe [(ER control systen
o love fransmifter exteeds. fhe
e e 5 aETmad e soare T T B mr(umhm\ po
wil pump out water from the EGC circulation water tan o EGC dtan tark
wnfil a specific level has been reached. f requred, the wmer removal can alse
be manually activated due fa wafer confaminafion or ofher reasons For safety
purposes, in case the oot drainage system e s mgh evel swifch 15
instaled 1o the EGC drain fark to nfiate 3 shutdoun
#20) Connections for an optianal water freatment sy
#20 It qos-diven dudiries are comected 1o the e, the 17 ppunsin fark
must be gas fight and venter safe area oufside of the engine
x22) Dptiona donnecion To.fhe general satvice i To b tonsigered I equested
by dass ru engine caoli
73 The maxinum pernissibg punp. suchon and. delery heignts must be acqur
e Supplers specfcations. b coses where alferntive punp spemﬁmhnns are
reguired the new seection nust be agreet upon it e Suppir
224y The degussng ppe must be comected fo the EGL for degassmg through
325) Autonacaly conrolled based an fhe ol conten wifh manual verrie Rcton
i foreed cramage 1o the BGC drain Tk 1 required, ¢g i sone A st
dbverboard even if the oil_confent is below 15
*26) \f e sousfic sode water soluion hos o mass fracton of 509 min NaOH, fhen
pply line must be trace heated and nsulated fo keep the caustic

oA Temperarare n fhe range of 71 - 3 °C I The causix safa wafer saltion hos

mass fraction of max_30% min NaOH then no heating is require:
*27) The piping befween the EGC auflet and the circulation water tank let shauld be
uted as verfical os possble. If o horizantal affset befween fhe EGC outlet and fhe
circulation water tank inlef cannof be avoided, then the circulation water refurn pipe
must have_the following minimun slape:
! least 5° even under the maxinun ralng ond picing apdles as cefned by the
5 leg 225° rolling and 5° pitching at the same fime)
*28) nemmng on The fype of oly water separator, a congulant dosing unit may be
required. For defails please refer fo the oily water separator supplier

o
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