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Lampiran 1. Brochure Mesin Utama Kapal.

QSK50

Marine Propulsion and Auxiliary Engines
for Commercial and Recreational Applications

General Specifications

configuration  W-1E oyinden, S-stoke dese
Asplratien Turbaoharged ¢ AfGooed
DMsplacsment  53L [305 )

Borg & Stroke 150 150 mm B20E & I N
Restation Counferciookeisa facing Typshas!
Rl Sywtam High Prassurs Common Fal

Product Dimensions and Weight
Overal Langth  mmgn]  ZTEDE  (OG4E
Lemgth of Blook  mmgn]  I0447  EOED
Crvaral 'Width mmgn] 15734 §160)
Overal Halght  mmgn] 2236 RTEE

Wit =1L I e

o gy e umad o saached angr corlgy

Power Ratings

Engine Output Powar ?;E':: Rating Fual Consunption Emk=lons
Hixtal Dafinkion Fiatas S paad [l 1Mo ERA EU RACD
W& MHR EBHE  APM Librjgalmr)  Lhirjgalihe

QMBI 1288 1T TR 160 == T AMTP4T  HBEE 2 8 - -
QHEMM 1288 174 TR 160 == T MMEpRY  EOSEE 2 - da -
KB 18 1TM ATOD #00 oo SPET]  ERGEY 0 - da -
KB 1342 W B0 #00 Haawp Duty LEI.  EMIED O - da -
KB 1342 WIE B0 #00 Haawp Duty MIE[RIR MAIEEE X 03— -
KO 1342 W B0 #03 Haawp Duty MEE[I.R @ BEAEE O - da -
QMBI 12 WIE B0 00 Haany Durty ¥IT[FAY  mIAEN 23— -
QEHEILN 142 WE B0 100 Haawy Durty ¥ISRAY MO0ES 2 — 23 —
QMBI N TR 2080 B0 Molum Cominucis  3EE(I0ZE]  FIOME 2 —  da —
OEKEIDMY B2~ 224 HeR B0 el Elactrin HABM0RE  ERTEES 2 - da  —
QMBI LT LI T ] 100 Molum Cominucis 4287 (MET]  BTEJED 02 — da —
OEKEIDMH 1300 4808 T30 4EDO(EOHE Frima Fowss AmOpiq  IEREMEE  F 2 -
OEKED.CMH  138F 4861 #00  HO0E0HD Prima Fowss WAPLE  isEE@T 2 3 - -
OEKEDCMH  138F 4561 W00 BOOEOHD Prim Fowss IAPTH]  ITTAMEN O - da -
OEKEDCMH #2011 HAT  B00E0HD Prim Fowss HAAHDRE HRTE4 0 - da -

" Jverags sl coreampian baned on 150 BTG 5 Mancsd Tan Sycls (rurisdls s modst s 503473 (5 Starcerd Tari Dyche (leed spmd modaia)
= Conis pour kcal Curmmina £ ! crmin

TECHMOLOGEY THAT TRAMNSFORMS
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QSK50

harine Propulsion and Auxiliary Engines

for Commercial and Recreational Applications

Features and Benefits

Engine Design — Aefiable: base engine uses common
components from the proven K18, K38 and KED
angines. A new cast-on, ductie single-piaca piston
with nitride-coated rings and hardened cylinder linar
provides excellant durebilty and long lie

Fuel System - Modular Gommaon Ral Fuel Systemn
features & smplified design which provides constant
high injection pressure regardess of angine speed
o lnad condition. Banefits induda low nose and
vibiration for quiet operation, ide stability and
lowi-end fomue

Cooling System — Two-pump, two-loop, low
termperature aftarcooling maximizes eficiency and
improves performanca. Engine-mountad titanium
plate heat exchangar provides supenior durability with
minirmal maintenance requrements

Exhaust System - Dry-shielded exhaust manifold
and turbocharger. Vertical or horzontal exhaust
connections available for instalation fexdbilty

Air System — Turbochanger opdimized for vessel
operating conditions and safety. Mounted or remote
marine grade &r cleaner with replacesble canister
reduces maiTenance cost

iarermies - o in o mprvement. T spacicssons rmy changs
wihonst e, st el sy nciares i st

77

Lubrication System — Standard capacity 151 L

[40 gal) and high capacity 204 L (54 gal) marine grade
ail pan. Handed Curmmins spin-on oil fiters evailable
for easy acoassibiity and senicing

Bectronics — 24v Cuantum System cectronics
featura an BEGM o monitor operating paramestars,
while prowiding diagnostics, prognostics and complete
engine protection. Smplified electical customer
imterizce baox for all veszal connections to reduce
instalation compledty

Certifications - Complies with IMO Tier Il, ERA
Tier 8 and EU Stage Ma emizsions regulations.
Dasigned to meet the International AszocEtion
of Classification Societies (WGE) and SOLAS
requirements. Consult your local Cummins
professional for 8 complete Esting of aveilable
class approvals

Optional Equipment

m G Command panels

= ELBAMATOR™ o filiration system

= Premium coolant hosa conneciions

m Duplex lube cil and fusl fitration

m ZAE A or B [keel cooled only) accessory dives
= Front PTO adaptor

m CENTIMEL ol managament sysiem

m Fre-Lube with QuickEvac

= Air of eleciric starter

= Rigid or flexible mounting emangements

Curamin inc.

4500 Laac 3 Awresas - Suite 3H
c Craramicr, FC I -G08

usa

Inbermal- TS CTITER O

ulindn AWCA0E 105
BT Cummire inc.



Lampiran 2. Brochure Box Cooler

PaxOcean

Paxocean

PT. Graha Trisaka Industri

Al Brigjen Kataman Tanjung. leang,
Kec_Batu &jiknta Batam fize-Indomesia

o | ISSUED FOR INFORMATION osH | ezrearzom
a4 | ISSUED FOR APPROVAL osH | ovrnvnem
REV ALTERATION BY DATE
i R 00 FN SPSHB, LBP [95.7], COASTAL SERVICE CHs | | e
MR
o FC HOLLAND B.V. poical [N R
i PAXDIEAN GRAHA TRISAKA MOUSTRI —— pozs
s 3500 M SPLIT HOPPERS == NGEI3/IIS
i 01605
m Specification of Boxcooling Syste n
pecification of Boxcooling System p— e
L m
piag - w6 - gt [™ of= 47 [me w1z [= g [ws 22./03/2019
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Blokland
e

Custom Engineered Cooling

Calculation boxcooler double circuit

IHG Haolland
Received documant
Wandeaimbar-Draw. ma,
(01 305-22 36.T SO0 -01 -A, pealt
Date: 19 Peb 2018

Date: 9-11-2018
C:LEshomear * [H{ Holand BY

Project - 01305 — Propulsion Engine PSISE 2236-001-01/002-01
Engine SpesMcaion

Engine . CUmenins QS50 MCRS

Typ= - W-16 Cyinder, 4 Stroke Diesal
Carpart : 1268 KW [ 1700 HP

Spead > 1800 pm

Appilcat © Sea Goihg Speed

Baxcooler type : 1200A10-1200-/300~4 "DIN-2K/900-3 DIN-5K)
Matenae

Comer | B2IIRED

Tubeplate | CUZNIESNAL

Tubes ; CUFME0AIT 812x0.5

Coating . Red Phenol based

Walding frame | 52ISIRGET

Flanges | B2ISIRED

1355 BV

Data HT

Inket temperature boxcooier © G500

Flow coolant through baxcooler © B4,82 i

oolant - Glykol 50%

DNty (p) © 1115.00 kym?
Spec. heat capactty (cp) - 3.29 kJAgk

Ship speed 11,8 knots
Fawwater lemperature - 30000 "C
Connectiars - 4 Inch

Heatrajection - 480 I KW

C:o0ilng Surfacs T 200842 m

Coolant speed In boxcooker - OUBST mis

Exira siaface - 51.70%

Pressure drop > 0.0 bar

Content boxcooler - 3676 dmt

Wialght {empty) > According o drawing
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Blokland
(75 =

Custom Engineered Cooling

Calculation boxcooler double circuit

Date 8-11-H014

Customer > IHC Holand BY

Project > 01305 — Propulsion Englne PS/58 2236-001-01/002-01
Engine Speclicaon

Engine . Cummins Q5K MCRS
Typa . W-16 Cylnger, 4 Stroke Diesal
Cautpart . 1268 KW 7 1700 HP

Spead . 1500 rpm

ADplcation . Sea Going Speed

BaxcodHer type » 1200A 101200+ J00-1"DIN-2 K9D0-3" DIN-G K]
Matenals

Cover D 8235JRGE

Tubeplate ; CEZn3EsnAal

Tubes e e el e

Coating . Red Phenol based

Wialding frame D 8235IRGZ

Flanges D 89235JRGE

CI355 ;Bv

Data HT

Iniet temperatune boxcooler =L

Flow coolamt through boxcoalar : 56,31 mih
Cooiant o Gyl 50%
Density (p) : 10402 kg'm®
Spec. heat capacity {cp) D 3524 kJkgK
Ship speed : 10,3 knots
Rawwabar temperaiure L
Cormnections > dnch
Heatrejecton o 459,00 kW
Cocilng surfacs D 29822 mE
Cooiant speed In Domsooer : bL5TE miE

Exira sunfsee -
Pressure drop : 0.06 bar

COMBT Doz e i
Wielght (empty) : According to drawing



Blokland
=

Custom Enginesred Cooling

Calculation boxcooler doulle circuit

Date  911-2013

Customear - IHC Holand BY

Project > 01305 — Propulslon Englne PS50 2236-001-01400:2-01
Ernigins

Engins - Cumimines QS50 MCRS
Type > W-16 Cylinder, 4 Stroke Diesa]
Owriput - 1268 kW /1700 HFE

Speed > 1500 pm

Application : Sea Going Speed

Emecooler ype 120041 0-1200- 3004 "TIN-2 Ki9D0-3"DIN-GK)
Matenals

Coaer . SZIEIRGE

Tubeplate > CUZn3EEnAl

Tubes D CUZn20ALR 812 B

Coating - Fed Prenol bassd

Walding frame - B235IRG2

Flamges - B235IRG2

Class - BY

Data HT

Iniet temperature baxcooier T B4 T

Flow coolant through baxcodisr T AR.00 M
Coolani - Glhykol 50%
Dieresity (p) 10431 kgm®
Spec. heat capacity (cp) : 3502 Kegk
Ship speed © 8.8 kmais
Rawwater temperatiure 3000 C
Corneciions o 4imch
Heatrejection © 49900 KW
cmwrgm D 29.B42 mE
Cooiant speed In Doxcooier - 0451 mis

Extra sutsne 5170 %
Pressura m-q} . [.0E bar
Content boxcooler - 3678 om*
mw 'H“PT!“ . Mﬂg1ﬂ ﬂmﬂﬂg
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Lampiran 3. Desain Model Box Cooler

™|
I~
=

=] o)

[=1 =]

o [Te]
i
I~
|

4"DIN EM1092-1 Type 1 (DN100)

(220 / 8x@18 on PCD.130)
With Counterflange
and Gasket

3"DIN EN1092-1 Type 1 (DN8D)

(3200 f 8218 on PCD.160)
With Counterflange
and Gasket

| ——
== ]
o —_
m B m

300

Released for
production

HName..:
Signature._:

Date. “22-01-2019

)

R AND POB. TOL BOE O RERE0 10 RUIGHNESS AT TONEN 3804

R AF. Hugara Erai 2010

BCALE 113 CHECK

=] (200-4"DIMN-2K/a00-3"DIN-0K)

U-Bundle Cooler 1200-410-1200

=T A3

-1 56-000184-01

e WVBER | EEa e

L] ey | weisHT: s13Kg

sHEET: 1 oF 1

Loy 926
IS4 A Sieimctd, olmndl

Blokland

Lol ol bmrdna e
e L]

1 4
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Lampiran 4. Brochure Etylen Glikol 50%

1
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>

for DOWTHERM SR-I and DOWTHERM 4000
Inhibited Ethylene Glycol-based Heat Transfer Fluids




Tuble 13 — Densities Jaf Solutions
of DOWTHERM 4000 Flegd — 51 Ulnats

Tezmpe VYWokome: Fernmsic Eibylenc Dlyool

o o - (Ni i 8 3, g 0% [ 0% - i

-55 11280 1142.8 11566

=0 11099 11258 114005 11542 11870

-I5 [La.t i) 110789 11356 11382 1150.7 11543
(s 2] 11058 11213 1135.8 11432 11813

-15 LOaT3 o7 0 1 L05A 1119.0 1133.3 11466 11589

=10 173 on4a 13 11166 11307 114315 11541

& 1463 | LOG53 | LOHZH | 10990 | 11041 TZED | 11411 | 11533

a jlirs 10445 o633 in: Bl 1096 6 1115 11253 11383 11503
L 10067 | 12T o pE L] Lari- 10841 11089 NZLE | 11354 11473
10 | 1008 | 10210 | I40E LR [LSreT: ] 10915 11061 11T 11314 11442
15 | 10019 | 1019l JiELY boES 2 oTis 10E80 NisLk] 1&E | 11283 11411
bk o90.e | 10174 135 Lo 4 Lariel] 1086 T 11005 1MLI3E | 11242 FRERLY
I3 960 | 10154 1034.3 OS2 L8, 10554 10975 11EaT 11231 11345
LB 09E5 | 10014 JiERTE L5 0655 1080 5 1054 5 1neTs | 11esE | 11313
LE] 997 | 13 Jort iy LOEs LOGL.T 10776 10974 11043 11165 11279
a 9E0 | 100l oz 104 2 La.2 10746 10885 1121.1 11181 11244
L] GEAT | IDD&E | NI4T LS S0 ICT1E 10850 13977 1noes | 1209
=0 QERS | 1004 NI LaLe ) =40 10685 10817 10943 1101 173
55 SELT | 1DOLO | 10E4 LaLEH Le il 10£50 10703 Im0E | TI0Ls T1L3E
& 9778 s &7 LS B .7 10617 10749 | MET1 s | TDeE
&5 a7an W7o | K138 Laril 1084 5 10585 10715 | IE3E 1.1 Tio&D
o 971a 1 Ll [ELY LOES.5 (L] 10548 10677 | 10PE | 10913 noz
T3 O=HE .5 L1 PR lara k| LALFN: 10513 10640 | 1PsD | 10ETH 1eEz
HD LT maaT 1004 .7 JL5Fi ER: L0545 1047.7 10605 | MLl 1835 12
B3 LA masE | OLY LO1&E DOERT 10420 10564 | IDSAET jlipel 0L
LB 2505 s bt s Lar | 1040 T 10525 | D042 HE4 jlis Ak
] 9560 e Maa o2 10T1s IC36F 1486 | 10&0.1 7. 1HLE
o | L6 s MLe oSz (Ll 1F 10324 10445 E60 | IO | K75

05 | ™OI T34 FHE3 | MRS | LOOSH | 1C2H4 | 10=d4 | IOSDE | IDSLT | LOTAZ

110 | Ws7 4.7 oy IN1LH 10361 HMT.5 1058.3 s
115 | Il L1 e L 10318 | 1431 10512 | o3
120 | 9385 o4 ot I 10276 | IO3ET | 10424 Ler i

115 | 47 10251 1341 | 14E | LOEALL
I0MA6 | 296 | 40T | LOSDS

135 | 9271 10141 242 | M55 | 10&57

140 | 9251 10094 | MROT | MIEOT | l0&Eng
10047 | 10054 | MI2EG | DOBED
W99 | OMRE | MR0% | BELD
50 | 156 | 10LRS | DOmSD

0.1 0E | 10i0e | Fle

T
Des7
PE32
IFRE
130 | %308 50 b= e
7513
nqa5
145 | 9191 D45

150 | 9148 407 5314 MR
155 | W07 e e L3

I&5 | SOEO0 93 g 2:11
170 | =75 4D TR A
175 | T2 bl Lo oL T

851 mEs | IDDSE | OISE
ma0.0 pL 0 | Ry

SHE MR-

=
BEL ]
Ts
9TLe
LGl | D06d 515 s R S5EH G5l T
0E5 4
ot 1L
LA

A or above abmosgtestc Eoiling poiss

NOTE: T dewrmess rpucgfc pmovey, dhide ithe demarity of thar flhaad bry thae sty of wosior i 200

84



Table 16 — Viscosities (cps) of Agueous Solutions

of DOWTHERM 4000 Fluid - English Units

Tomre. Vohrme Perzeni Eihy ke Clyvend
"F 68 (Vi 8 i i S, B, -6 T - i s
-H BRET a5 8532
-2 46 a1 13132 ma e
-10 05 6350 .88 1&5.H3
o 1376 RI.CH 4558 £5 e 1C7.77
| 1] £ H3 10,13 jord s 3331 4659 T1.H7
1] L' B L 1.74 1055 1656 1479 14 45 405
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110 01 0TS 0% 1.5 154 28 158 140 241 L=
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130 k| 0LA2 i | 1,00 1.4 L&l L93 24T 5 IT i
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IX ijirl3 0352 ik o.E Q53 [1F -] [l 1 0 iy | 1.1
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Table 21 — Thermal Conductivity (WhnK) of Aqueous Solutions
of DOWTHERM 4000—SI Units

Temp. Wolkzrre Percent Ethylene Glyeol
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Tubiezs—sﬁsmﬂmﬂd K) of Aqueous Solutions
of DOWTHERM 4000 Fluid - 51 Undts
Tempe ¥okeme Perooni Bihylene Clpond

w i 190 o LY, Hi O g, i B L
.35 13205
30 2314 1085
23 5130 2353
.2 15 2381
.15 527 3573 2408
0 LT ¥ 1541 2455 I.1B4
-3 M7 555E 13558 2463 1214
[ 1913 5750 LT | 1575 2490 1244
3 4129 1542 5700 5 GES 1951 2518 13274
1o 4195 1951 5.0EE 5E00 18 1585 1305
15 41658 15T 5795 inld 1826
20 4.147 B 5 A0S Ll i 1.&41
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ki 4.121 £ LY.l ] A%H 1478
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35 4.128 4 B30 5 BET LAk | 3 5£1 13385 115 3000
&0 4.138 4097 5200 Lirg P 1531 340 3230 3085
&5 4.150 4 g2 5510 1555 1425 31060 1 BEE
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s §.249 4.101 5.980 LR: T 1701 1378 3.019% ke [
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12% 4355 4. 154 4050 103z Rl ) 1687 I el 3 1.174 1050
130 4371 4. 163 d 06T M7 1HZ1 Je8T ERLLE] 337 r.u) | 5019
13% 4. IHT 4172 4 074 i0&l 3 HIR 1702 3555 i 119 LY ]
140 402 4,151 4085 1076 1. B5% 1T2L R 34z J25E 5070
145 415 .19 47 3000 1HT 1. T42 3600 347 ] 3108
150 450 4,158 4109 4005 1.5% 3. T&1 182 3472 aan 3138
155 427 4207 4171 4017 1.00% 3.781 EE- ) 4m kR 318
150 455 216 4113 4034 3023 1801 3667 5z 33585 154
145 §4RE 4315 144 448 1.041 JET] 3689 1587 333 ]
1% 4441 4714 4155 AN&3 1058 1.580 3711 1572 3420 33758
175 4401 L. v 4 1&7 4Mm7 1ms 1.550 1.7 1508 3448 3IET
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