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- What is P&ID (Pipe and: Instrument Diagram)?
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- What is P&ID (Pipe and: Instrument Diagram)?

—

—

H.F.O SERV.
I'\ TH /rl

OEI2E ICAC LT

oH

2+ D101 &I ol CHst
xrz gt (12])2] 0

.|

DENIE-ICES

CER I ARN-IEA

JCACL-ZEA

FOR REMOTE READING IKECA

I-/\I

)

——— - - - - - - - —
e PR — | OENG0JABBN2ER | I
@ /_J | |
| | 0.0 SERY.
| | Now S
183.8 M4
? = of . — |
JIJ| HH|S2tHZE | -3 RN
E BIE EMIGY 0.G PP S
H [MYH = HECMD | TAMEIcEmNR
5 S EASHHES P o) e couraeaseoan 2
g , 3
CJ = [l ]} | §
—_a_ RN 1 s - (] : g
- - = - 1
DIESEL GENERATOR 2 £ orram & §
ENGINE I | E| |
@ STH r | E OCaT-JCART-I5A DEVE4 oEgsy OEDS2 —_— =
45TOBHP * S00RPM) H : 1 !
. : | r g
! O PUMP x
L L=E DERDICASAEEA | . M%HEE SCI E:.'CM-'.U] mmmmmmmmmmmmm -
= | BET 4.0 §

OEMS-JCACL 404

CHEN-JEACL-ADA

ﬁ ﬁ GEN1 -3 ACL
e emmmemmmemmmmme oo s loooo- Weoo—-
G/E F.0 FILTER =
[NOMINAL. 10 1} § |_ g
o
F
| F L K |
al " GIEF.0 HE.&TEF |
| g (1004150 ) : P
@_‘_I_'_l O Y[ oco17-scmoL-aos | ey 0.2
| ALY |
|
| - * * = =
uuuuuuu QECS-JCBC.I-S34 QEN G DEHEICHCI 48 : s,
| GIE F.O VISC. sex ! Pl
CONTROLLER BET. g . Vb
| I —as, = 2 _(g § \
4
I ' P i s
- mO. 2 e e — e
| GYE F.OBY-FASS S G/E .0, GIAC, PUMP
| FILTER L 9.6 WUH * 8.0 KG/CWG)
5
| 1 {ABS. 50 1) * H
[ ; g
| TO F.O OVERFLOW TK
| @ g S ERTETERTY | |
| S |
| Ta OiL SCUPPER | |
| OEM2JCATL-S34 |
_‘—_.,______________ —_—

5

fon Lab.



PROFILE

MIDSHIP SECTION

UPPER DECK

1321
PoEr o - A b

AB =TT =

TANK TOP

SDAL  °

Advanced Ship Design Automation Lab.

Ship design, Machinery system, P&ID, 2008.5 http:/asdal.snu.ac.kr



PROFILE

MIDSHIP SECTION

s

UPPER DECK

HAnar s

Purifier

! |
g S TTCEEIE
1M aF r-——_l_‘;fﬂ‘:%i

Engine
' |

—3

Traffic(l/L)

STOnrcl

1544 B1 5

iy

.re . ol
Auxiliary Engine

5T

w

1P aesign, Mmacninery syscein, raiv, £ZuUuo.



{10. Fuel Oil System ]

Ship design, Machinery system, P&ID, 2(

\

----------

5 Fresh Water
Generator

[6. Main Air

Compressor

3. Purifier

8. Compressed
| Air System

9. Cooling Water
| System X

\—/ http://asdal.snu.ac.kr



. 1} Main Engine (F X1 | &

j —

2EE MOIZA  H=
b

i ' P : =

OrZ
=Al

m 700 cst/50°COl & S (Heavy Oil)& A2 > Fuel Oil System
PME 8t J|J|&H| ¥ Tank AH|(Circulation Pump, Viscosity,
Purifier, Heater ..)

= PistonT 9] OFE M| > L.O (Lubricate Oil) System T & HE
JI712] R Tank < ATH|

= Engine W2t > Cooling System R AME Tt J|J|EHH|
s H{J| Jlﬁ(Exhaust Gas System)QI HEIE T|ﬂ' ~hil SDAL 9

1 cst=0.01 St =0.000001 m2/s = 1 mm2/s e . esign Automation Lab.

hp/!di c.kr



' Main'Engine &1l XI&

Wt =)
kbl Sl ﬁd&nﬁ

LHol & I I O M TS T BH8EO|
¢£@oﬁ v &soz om0l
2t M| = & I Z A EAotE 7
o 2 G AR S AR x A
2H0 = 0| 1 e SP=N T OF X (Ps) &
MIE|ZOLE(cPs)E 2 . @PAHH1hEN2,
1cPs = 1/100 Ps)

- Kinematics Viscosity(S &8 &). S8 &
58 1 AN sLaE(=2E, 2H)0 U
HAQ Z2EZ2 U= gtS ZolH, O &2
(Z0N2/AIZ2I0IH, HRAZ M= m2/s2t EXH
2N ASI(SHY MEIASA(CSHE 20}
(1St =0.0001m2/s, 1cSt = 1/100 St)

-z dEXNEH0 H= J=s HEE L0
LooAE= JJ.I-I%F)
IT=2"T T b |

—

1 cst=0.01 St =0.000001 m2/s = 1 mm2/s

WETE p R
FR MR b, PG
AHIEN A0I 2 2EMOIZ
su@E JIED) TROIERS AEH

ENMUZEEMN AL

2= WEE TN

LHH HE S0t =EE

=
Iﬂ'JIEI g” "'-'I'-.qu'm :I ﬂ H; ZDI{;m ZE”
=N 2 ArEEE] HAEEM 2 B
=3 2

16~23: 1(Z57|0h

100 WEEID

S00~550T

120~1407

45~ T0k /e

30~ 35k g/en

50~ 45k g et

T~11kate

J2~35%

25~ 3%

150~240g/P=sh

230~300a/P zh

1600~ 4000rpm

£000~ 8500rpm

S~ akglen 35~ 3k g/
5Pz 1Ps
=& NI W, E™ =B 527

ol
o0&

‘HE2HE0 B2 BEE0
=L

HEY EE0 =0td F
el S0 H=LL

HIEHENN SN 1Es

0] EL}

HMEWES »O2  WEH|TL

ML
WA= =200 HOL

E|HE B0l =2 = RO
OIS 2H7 3O

HE aF0 =L

W =01 2015t

H=D) ZHO E015IH RS
= w0l MLk

SDAL

Advanced Ship Design Automation Lab.

http://asdal.snu.ac.kr




i XISH 1T}

(=]

Ol
10t M HX ST 2 (0= : Gas, E=: Spirit, F&:

M toE

st

=
TT
|

Kerosene

=
r—

ol =

oir =)

m ol

S = oo
T LM
_._u. O N 8J
s 2=
T T8 WH
§ =91 W
< wsS <
OF 7Dl mH
W 3ol O
8l s o0
=z 30 ®
KJ JIA ol
o sH ﬂ.r.“
OF  DH <ucp OlOR
R o ke
=L SR N
M_._M_vuﬁ_mA.________mu___u_\E
RS & BSH NS

S=colE"'g
IO IN=819)2
g <{FIHH = >
NS 4FER S
OFoF o = I
~I KI0 <{0F MHOE
<0815 BI3F KFKI0

11

ed Ship Design Automation Lab.
.ac.kr

SDAL

Advanc
http://asdal.snu



| D] Auxmary Engine (& )| dSJI)

4BE AlOI24]

. %é‘ =S (Heavy Fuel Oil)
= Ma)ns EnogineQI S WAl A
AMAHIS =010 0F &

L
Ol
e
o2
|0
|l
30
2
O
1A
[
i
=



1er

3. Oil-Purif

I

N

J_.

=]

omn
L=< = ™
£kl O X
Aw_mzﬂuw =
. > | ndmg)oF B
P B IH2OS oo
e = V| SHE S
 FES S
« ﬁ 5| oSSl = qr
2 <=0om =<0
s3lioTl  w
it 5 IO gr

=t W =
%E__s_mx i

| Pilot valve assembly
| al ressure chamber

=<
AL Ko
s £
550 (o] (o]
SHIET i) _A_ﬁ
ENE =
" BuE onm ol
ummm m____Q_o s_ﬂm;
= 0= 0= gy S
SRR J)ygy <6 S
RS 1S

ﬂ,\\\ ke
e KO o 2y L
A :
|

KO —
o~ m=_oon 8J ns
P S oHom o) 0F = .
~ N2 okl
.m IHo) o € IHorJ
={FHSE KT

13

dvanced Ship Design Automation Lab.
http://asdal.snu.ac.kr

A

@

Ship design, Machinery system, P&ID, 2008.5



l

- 4.Boiler
v Feed waler inlet

St tomizg r
n 2] 2 II
= 0= -
{ - Main_steam
ARsteam
- Steam dryer

" Steam drum

Manhole

=
— Furnace

Exhaust Gas

Membrane walls

Generating
tube bank

Sockets for
S water washing

/ L_\.; =
E =
{_Manhole \ \ Heating colt __

\
“_Access door \_Water drum

=3
1% 1.6 AUX BOTLER 1

Ship design, Machinery system, P&ID, 2008.5

OlM I3
O
(1]

go Oil Pump &
Steam 11
2 0l St 22

\Jd
——

RN
N

212°C, 6K 168°C,
Z L0l AL

2+2d Sensor Tension

16K Steam %, 6K Steam
— . —

2L0tEH H
[==} = —

SDA '

Advanced Ship Design Automation Lab.
http://asdal.snu.ac.kr

Cargo Oil Pump2| &



.

' 4.1 Exhaust Gas Boiler,-Economizer (H{7] 2 &)

& SN | S LIC}
~- —

Exhaust Gas Pipe

Engine®| U2} 2 250°C

g LdAIFI= &X

= Boilerl{9] Boiler Water& =8HHIOZ EconomizerE S0l
=ZAIAH BV IJIAZ 210l JI1E0I0 )1 2 ¥MAIZ

= Main EngineQ] JI= =& [T SIIEH0| JISEC=E

(=
SOHAI0 S 28 E
15
@Aég ﬁﬂéign Automation Lab.
http://asdal.snu.ac.kr

>
duQ

=,



. 5. Fresh Water'Generator (X571)

Condenser

Sea cooling
water. Inlet

-Jacket water
) Inlet

Jocket water ‘ '
~Qutlet =X !

Feed water

My
Infet I =

il

!l

Seq cooling A
water. Outlet ‘@
Air suction S

=
Evaporator

|
'Brine Quilet

» MU LEF+ X HEA = %0" 20 & ddob| #
==& SEMA U SSAH2ZM C¢E drE U=

s XEEQIP|E =) |AUS '-H7u|9|11 LI& 70-80°CO| HXI'BZt+== O
1/ S0 Fresh Water& Y= Heat Recovery Typeﬂ} (1] B
AtEOI2 (0| 28t Reverse Osmosis Type0| ALt

-

(—

e

re

4

E HI
|

02 4
15 1l

9|

SDAL _*°

vanced Ship Design Automation Lab.

Ship design, Machinery system, P&ID, 2008.5 http:/lasdal.snu.ac.kr



r5.1 Fresh. Water. Generator. (Heat Recovery Type) O] &¢2l(1)
- P&ID 0[0H2] J1=

|-
i

Ship design, Machinery system, P&ID, 2008.5

ey f -3 —

5 -9 ' ? Opening pressure mer.
E & 3§ % uw
e g £ .4 & 5 O
3 “Mex cooing woler 2 G 1 tpfen?
pressre
iber g .
¥ O ' daEsg
o~ =l IHBE s
(:) wa-£5-03 () n-£s-02 Wi \1
\
| 1
2 ) h-Es-0! —
(70~80°C) =
)
p—_
10 r Sea Water $=9 0C-E-01 | |
& ' =3
: sl g
: (2} Ty 0
i i, gresiiie £ Feedwale |0V
: 30ber g > Over boord
- ] eslment 0|1 mea. bock pressure
' Usbsfe’  Yis-m H0
: i R
i 10 kp/om
| 5-£5 B VA-ES-0t o 0 s
i : 2’ 2) 05 wp/en
Jockel waler cooler ! —
) £w-£5-01 &
i Ejector
H 8l
L
: - -0
i o 100
: ¢
; 19 Bs/n’ ¥ 8  S=8 SeaWater
: o] B Z
oceo ,.lé.'!/."! ......... J
< a Coelrd pond
H
| Uz supply

W2LnL
Advanced Ship Design Automation Lab.

http://asdal.snu.ac.kr



- 5.1 Fresh Water Generator (Heat Recovery Type) 2] &2l(2)

-

= HpdEnE]deSa ket 8 SBERIHITA Jacket Cooling
WagsnPl-E2 2 (70-80°C)2 0| 2010] Sea WaterS
= Stz 2 A

= Air Eject u'i._ﬁlﬁv oratorlHO| AiIr& E&0I0 M3 TE =0
32 25 (40-50°C)HIA 20| IHSOIEE &

s 0]J|M 2SIl =T|E CHA] Condenser M EX(E AL =
Sea Waterg§ X5J| 2382CE%X A0, =)19 2%2
HOll 28 Zx=0I% A28, £t EjectorE 02010
EvaporatorlH] &J18 =010 X1E& M==01% J0E
QIADH = A XIUJtd U™ = 20101 2 S0t

=HOF HZ0| 0IF0XI= &Ed)

@Advanced Ship Design Automation Lab.
http://asdal.snu.ac.kr



[ 5.2 Fresh-Water. Generator, (Reverse Osmosis Type, Q&£ 25 9]
v #Hl el
v & 9F (Semi-Permeable Membrane) 2HE 8t (Semi-Permeable Membrane)

s HIEOE2 AL0I0l §1 SEIHME U2 i I 201 A

1E ST9 %;'%é IEaE ALEOO| Q12| E 0|0 H=)) IS
E1o10] Ol=2 oIS

= Ol 0= ’SEQI Ol LevelO] =01X|H £ 1010}

HWAEZ 0|FH E > OlIH LevelO] XI0IE AIE20

= O] 2EHOIM OHz=0fl 22 E JI0IH =0 MyA g0 HIE TS

S0t S

IIIIO
OH
10

[t I'II'
9

SDAL *

Advanced Ship Design Automation Lab.
http://asdal.snu.ac.kr



6.Air Compressor (27| 2=71)

SUCTION VALYC
- (DISCHARGL VALYLC
N OPPOSITE SIDE)

PISTON v 2HD STAGE DISCHARGL VALVL
T2 ;

AIR INLET
IST STAGE

CRANKCASL OIL
DIPSTICK

11

e
~
N
l

0

n E;llgme 9! Aux. J(Q_1me_l INESL)
”E = JIAIBHIAl & %93

e Ill Aux. E glne_l INEE S 30k_%/c

2[HO| AtO| &= S (Piston BHAl) &7 © =.§

& 2T (Starting Al Resewow)ou e INKERS

0L
L 0X=
odl'll'
>+
_E.’.

= [iom

2 A

0for2:010

1fd=ffgy
/02
>=HU>

22022

SDAL

dShpDe g n Automation Lab.

Ship design, Machinery system, P&ID, 2008.5 http Vasdal s



' 6.1°Air Compressor®| &

= I Ili 228 Compressor

== @ Piston?| Gt &F StrokeAl 15t Stage(l) Cylinder0il S
2 Aire Piston2] &8F StrokeJt Al ZHE Of et HH DI
ValveJt &6| 10 CylinderlLHOH A LELH0 =& T
IR =& Ch
@ Ly 20 =LdHH 12 D] Valvedl €2l &5
&l Air= Cooler(2)& HA 2nd Stage(l1) Cylinder0il &=
A 2F =& = Cooler(3)2 SECH
@ 22 LAIO 2 3th StageOl A 3 L SECH

L AN X
A T
—o l.l:'!l'l. = H i]
B || %E————ﬁ —
o am oz ||
o w TN 3 L

\

TR
| EF AT AT U ETT T TeIITI Ui
\
I~

Screw Type Compressor

S JH 2] Screw Rotor ShaftJ} Motor 0l 2| 6H
2 S & M, Male Rotor2] =& 5 2 Female
Rotor2 St =2 M2 H3| W SIHAM 1
AMOI2l BD|E L =Fol= A

I/

s limm\WWw

SDAL

Advanced Ship Design Automation Lab.
http://asdal.snu.ac.kr

Figure 17 Two-Screw, Low-Pitch, Screw Pump



KH

Rehardening Filter Hot Water Calorifier

Sterilizer

Sterilizer

=

~Ws 3T
$FS W00 <k
KIS=<T g guny <06
5 DHMH 2 i gloo |y <k
S0l R=<Z0= RO
0= IS
ﬂ._”._"._ I._o_m o)
S D=

51 RGP

: Fresh Water Generato
JI 70-800CE Y|
Al
A
=

=0l R0

x
4T
P
o
te
C
3
=
=
—

el 0

T

oth

=5
| Al
o
ol A

)

ad
=

Water)= J

(

(Distilled W

012 Z10H
Rehardening Filter

5
I
A

o TT
x
=
]
2

q4iHi 20 S 9
= A

(=}
a
=

SDAL

A
o

3201 $10H

70-80°C)

22

dvanced Ship Design Automation Lab.
.ac.kr

http://asdal.snu

A

@

Ship design, Machinery system, P&ID, 2008.5



|

71 IEFER IR R)

lue gas oullet OL, «— Il;II-IGAHS-]E_ a

HEAVY
— PHASE —WATER

L OIL & WATER & 30LID

(ulaze. SOmiTa)

Swage Treatment Plant Incinerator Qil Seperator

= Sewage Treatment Plant (2K dlJ]) : MUOIM 2H0I= 25 X
H—E HaHS WXIOH| H0H O] 9.”51( ’ological Type) 2
Q8™ (Chemical Type)C & S0H010{ HH=0t= &d|

= |ncinerator (&Z17]): ME HJ|Z, 92 L} S8R9 Hea, Jlxa
Bilge=E 5 H Ec|0fH 7|E§§ MUOIM A Z0l= &d| (01|°"8_'.:_ :
650°C, HHJlJl‘ﬁEE 850~1200°C)

= Oil Seperator (Fr=d)l) : V& |2 2| EEE =
Drain2 X|0IS Floor(jl 20l=0| 0|2 Bilged} &. S# Bilge= Bilge

=

PumpOfl 2J0H HICH=E LHEWHAI &l=dl OITH

=
[— K= — | —_
1 I|IEE &2 Wﬁl | =
Ship design, Machinery system, P&ID, 2008.5 el opesige Atomation Lab-



[

7. J1EHFR Il 3)

2 NaCl + 2H20 = H2 + CI2 + 2NaOH

2= (anode) : 2Cl --- CI2 + 2¢

==(Cathode) : 2Na + 2H20 + 2e — 2 NaOH + H2
)

2NaOH + ClI2 = NaClO + NaCl + H20

)
NaClO + H20 -» HCIO + NaOH

= M.G.P.S (Marine Growth Preventing System
MHO| Cooling SystemE 011l U= J1J1 2 Pipinglil 0lil=)I fEC =M,
OH==0il oI5t M= (Growth of Micro- Orgamsms Shells, Slime, Seaweed etc. )OI
1 =010 Plpmg 7|7||.H-|-0|| DamageE& &0[1l LIOI T} Bt FlowE 4+0H Ol 11
UZE S XHO0l= EJJE e
0|28t =HIE 0HZOL)| |10 )| 2AStAC =T 0 JIX| 0HY BA=S2| 1UAIS
I‘lIMl?lE SKE S

QL 2= 0400l 15,000-2000 ppm 2] HAIH IONSHZ ZIHOL=HI 01
&)|S0i010] I2NOZ ol IAELL SAlbH LHXI SUHHO| 2ot AAxis
JHal NaClO(XIOFZI A &) B HCIO(OI0I Z Ot A Ah S M AIDH0] E20HS Ol

SDAL >

vanced Ship Design Automation Lab.
http://asdal.snu.ac.kr



. Sea Water-Cooling System (M.G.P.S

|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

CWIAR-JAC AN D8

LB -JACAT-ADA D
TO LOW SEA CHEST FOR

CIRC.W.(STBO)

TO HIGH SEA CHEST FOR
CIRC.W.[STBD)

LowW
SEA CHEST(S)

DA WOLE( DN

WA BACK PRESSURE:

cwaET-
AREEP1904

WENT HDLE|1000M| CWANE-JEPAN-1E0A -
T T T T T T s 1 DIRAIN HOUE]100MM|
- I D/G ENGINE
o ufffurans
| 1 m.ayé’u HIGH F.W. COOLER catm a5mp TAAND-JERAR-AT0A >
VENT LINE _,// . W
SEA CHEST(F) curior {11 NO.2 cwaretraxasa | Lol |
LINE MO 1 3 T =2
paiu STRAIKCR 13 EWIBE) S} CWUBIASEFDA | GIE COOLING 5.W.FP an ?_EE ( F |
RS, CRaBAY * ~ABAK-ATA 1 TRTETTRESE. 300 MIH ¥ 25 MTH Ewnoeh g | i |
tapaa K VAC_PIP HEAT EXCHANGER ] cwrt
LLLLE [ | @_ @z zme * il
H ANTBE cwore 8 G
m @ '.lg C'ﬂ‘ﬂlﬂ\_ K2 v SWOZ s 1 % SJEFAX-ADIA 03240 |
1 g >4 . : MO " e feranata (2| I
e TOBILGEWELL 2 ) Cerantsan cyora |
- [ 3 ST ELLY I £ gé wosr LI Cwase CWD3A % SWETERARAsA | § — !
Eh b : 8 .
p— BLND
2= P CAIT-JEPAR-1EIA § oameE 2 L] |
L B AD(rS0
* CHLOROFAC A~ — —— B— — TOWATER SPRAY PUMP £ ahe oo 5 e |
POWER SUPPLY |SEE DAB14DO01) i LN 2
— — — T
z |
""-“F-F'O-: ;;‘wstl':é"”’ | g — - [TOBALLAST PUMP oW BN s L | . |
" [SEE DABDDID1} 1B —
[- - -] [TMAIH X S0MTH| | > D ,"—_‘ | cwers
Peed FLOW 2 E4 A ' |
,-' . SWTCH “= =— = »—B— 710 FIRE PUMP \ECE i E ] |
; . A — — p— — [SEE DAB26D001] @ H H !
gyt * cwars jae_p TO AUX.C.SW PUMP ety it s | I
. & mua -— .C.5. AUTD STIBY $C00. o - |
SCENERATOR [P (SEE DABIEDOIY) | |l 5| E| 1 i |
———— H 3 & d
c JEPAN-d0A I I ; i I
N ° g 5 3 2 | : cwaes |
. 2 (*] - 108058
. E = 2 EPAK-00A
* N ’ 5 g g g |
. " - z
: . § E g FhA-1008 ¢ I ) | |
. CHLOROPAC ° 5 s B 1 H I
¢+ | POWER SUPPLY : g HE X | |
= 2 . I 2 ND2 # 3 MAIN COOLING 5.W PIP | CENTRAL F.W COOLER
g . . H g r [BSOM3/H X 25MTH)
: 5 g = F & rfywwasxsems e __
. b u
.
.
FLow CWDET
: [ '] S CWOE
. GWOSEJEPAK. S04 L e —
of FROM SEA WATER HJEFAK-SDAA
* : M.G.P.5 cwie CIRCULATION STSTEN NOA r
- .
N GENERATOR - ] I TW1EIJCPARESA | 02 FWGEN |
P—: . cwae [CONDENSATE COOLED} 45 TOMIDAY)
s . [=ET
: N JEPA X504 MO.2 FW GEN.5 W EJECT FIF J [ —
: : Dosks — SOMIH X 4ZMTH [ — e - |
N 3 N x| MGRS SWSUR PP o
K 55 N 3| FoRSW, CRC LINE
G P SJI\G . f {IZMIH X SOMTH) = ——— —— —— —— _‘[
M.G.P. enerator i - I
. GHEM
s : g i~ - BT FW GER (- IMJE.
. . CHLOROPAC : g 143 TOWIDAY) e 20 UNIT
3 . |POWERSUPPLY| ¢ : — = | ! " e
. . ! T N
§ : : & A | | .4 ¥ :L ” CEBARG
. : . i | e o
H ['. 3 T BILAOE W.8EP. £ _]' TS
-~ FLoW P suC - | L CIWOES ICFAX-IEOA
A > swack CHEM
* . MGPS - 2 e | _—
—%— . GENERaTOR . | [
A
. . r S
" . | s
oo
g. ee® . 103, G g ras- 1004 cw
E T
2 —— 4 Yowess
EF) - -
R 1Y CWOBI-JATEF 518 CWaR4

25

tion Lab.



' 8. Compressed Air System®| & (1)
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- 8. Compressed Air System®| E&(2)
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! 9., Cooling, Water System(1)
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(Heat Balance
' Al 2 &l(Combined Central Cooling System)
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;9.1 Heat Balance (8 334
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[9. Cooling Water System(3)
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r9. Cooling, Water System(4)
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[9. Cooling Water System(5)
' - High Temperature Cooling System
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. 10.2 'F.Q Purifier System (1)
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10.4 Main-Engine F.Q Service System
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