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shgdst 48 A= (Driling Ship), A%, A
F(FPSOY8te SFERAAT] 944 53T
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o BF717ted Qe AQdgMs Al
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7 MR AxTE F7E ol ALE 9
A mE BAbM AzFY
(Passenger Ferry)d] &3 FZ&7|ZA
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2. 2=FX|(HVAC System) 2] HE i

Muto 2] HVAC(Heating, Ventilation and
Air Conditioning) Systemo]& $|¥-dA A4
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F71%4371€ A138 A33(2000)/29

237147 48 A

4 3] sl
¥ 4 F T 94 0@
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o 2718 97 J1E =& Z4se Y_E 3§
L 37to2 Duct® E3H9 %% e F7N=E
3t Aol

2.1 dA=A

AAzAL Aduol ggse 7IF2Ud o
g AudEate] oA FojAu gwtdos
7 2 20| FolAh

211 Ad 9 37 =4

AL Fsts A A B A7)z E
—45C A$E AAsE 34T o, g
Ao g o) 2Hoz HAF

atd a4
2 +35C 70% RH +27TC 50% RH
AL 2T +22°C 50% RH

o

2.1.2 AAF7) 334 & (Fresh Air Ratio)
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2718 $A%T oy AAF(FY, EH)
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100% AMF7=dE 878 AT o
offie AA4H AAF7] vl &olT}.
AA(Cabins), 344 (Public space):100%

Fresh Air ‘ 1
ZeH4d (Wheelhouse), A D(Stairway), 284

(Locker)%:50% Fresh Air

E 1. oMol &7 5

2.1.3 34 387] 8<(T/H)

Mete] £gHd mat ZzoM 8F3e
Yre g2y dA FERFHY AL
Cabin 79 6Time/Hour, 384 8Time/Hour&
e

E 1& 94449 &7] 3ot

] bl = 72[ (T/H) bl 71 (T/H)
Cabin & Office 10—12 -
Reception Hall 18 14
Main saloon 18 12
Air seat room 16 8
Wheel house 14 12
Public sanitary room 10 25
Dry provision store 10 6
Private toilet - 15
Locker & store 10 10

2.14 A% HA AN E718F(Fresh Ar per Person)

A 4d9 AA37N1%FL Yetnid g2
A% ok

g2 25m*/h

%4%:30m%h

299 :72m*/h

215 H9 HSEF % &4 EFAN

Ae A&HA R 7HFe 2 TN &9
e €% Adwd.

Q=KX AAT

Q=cPXpX VXAt

Aq71A Q:EH5/& 4 keal/h]

Add B 34E3[(m?]
K: €% 3 &[keal/m*C]
AT AW 2= TC]
cP: 3717 4w Al keal/kgC]
p: &9 ¥ %% ke/m’]
V: 3% m’]
At FHELERC]
2.1.6 %o AAFH 42
el AFAFFE A2 ddMe Ad
A QAT YEE JI1FoE AAGT ol F
o 718 && e 1 e 44 FHez A
g g
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~ 4 35 AAE 1 b Fg
~Ad dL5e dF AAFIFe At
%

~ A9 B3 9% F¥oE ANY £

2. 2 EEZFX|(Ventilation System)

42U 3718 F71/87) 22 €87
FAZ A9 7% Ex B w2 F49 =
Y34l Ventilation Systemo] 7& &=}
€3] o749l Ventilation System2 *SOLAS
Chap. II-2 Reg 32 1.2¢] wg} *Furzrd
(Main Fire Zone)2 S3¥AY §F& 873

2 17919 - F27|(AHU. Arr Handling Unit)7}
HL&HY

221 2HE FFHA

1) A4 F9(Cabin Space)

1&g dAYE 9 E(Hgh Velocity Single Duct
System with Reheating System Automatically
Controlled).

- AN ALJALY e 2EE 2
A 75§ System.

Supply and Exhaust Air Spiral Duct

Supply and Exhaust Air Devices

¥ 191 3%

._."“...7._~_’.-__._..4;.._._..,...1 ..... U AR S DY AN
EREN [+
g 2
Ppewe HOSPTAL
T e

— o ¢ m o G W  amte t S | e | s et SRt G G ¢ e WS+ G | GEES o N | mms ¢ G\ emn | B ) AENe | EE WM eewm | e

18] 1 Cabin System Flow Diagram
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2) 44 79 (Public Space)

A&dd YE(Low Velocity Single Duct
System)

a. BY 79 (Single Zone)

— VAV(Variable Air Volume) System with
Reheating -

Ao & Rato ozt 2T E X3
Fan9] Guide Vane A% ZA3o FZEL 100
%~40% ZA.

Z £7]7} . Main Saloon

b. 879 (Multi Zone)

— F939(Zone Reheating with 2—Speed
Fan)

A8 A9 LR FLE By F2I)(Ar
Handling Unit)2 9432 A48 F2 4 34
2 3= Ducte]l T2 Q7](Zone Reheater)
€ At 4 349 2x & NE 23 7t
ES HA.

H4717 A La Carte, Cafeteria, Children
Play Room, Shop.

% 1Y 2 #=z ¥ 1Y 3 3=
0w w
-302
S |{O i
flTlf ©
e
=0
0 |
B @Y _ B
b 2o, }
PANTRY
PASSAGE
MAIN SALOON , @“"‘ =W
r i
5 ‘ |
»2"«?_._______.______...__.._._.__...______..._...

18l 2 Single / Zone Flow Diagram
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a8 3 Mult / Zone Flow Diagram

Supply and Exhaust Air Rectangular Ducts

Supply and Exhaust Air Devices or Open Ceil-
ing(Rain Fall) System

*Open Ceiling System

Bad Draught, Low Ventilation Noise 2|1
W) 3 4] (Interior Decoration) & $3te Hx 9
HAETE A&3A g AR 745 (Ceiling
Gap) E& o3® AZ9 dFTHE o8
o 3719 /8718 3o, APHRE FE2T
7l QER BA43A o &%

3) Zu}L A (Catering space)

A&gAdYE (Low Velocity Single Duct
System)

2y B4y eEzdg AT 4 9
g7lexrt o 10C W& =& F4 %

QAo # ATl EFIES HETE W)

Astn F4e) #71F7)= Hood R ConpiesE
58 Wadez SY3Q Fang A8,

53, 047—‘1"‘*94 74 7447 (Open Deck)]
£l ' Folzz F4 wy] EE 9

&4

2
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X AR Fedtdor gt 7t e A5 (Fun-
nel) 0 2 #jx|gh.

4) A4 (Stairway)

Ventilation Single System with Cooled or Hea-
ting with Recirculation Air '

SOLAS Chap. 11 —2 Reg 32 1.5¢] w2} £¥ 3
9 Ventilation System& & &-3¢ch.

38 FYd Hees Addd B¢ g
(Pressurized air) € 243t DoorE 7§ Al 3
ET7Y 377 AdzY A5E AT

Supply and Exhaust Air Rectangular & Spiral
Ducts

Supply and Exhaust Air Devices

*aY 4 Z=Z

5) A z}Au] A (Eectrical Equipment Room)

Single Duct System without Reheating

Adue Ad7|/AA4 Zu7t X =e Elec
tric Equipment Roomd]& #u|e] @gdzge w0
#3te Chilled water& 0] &84, Fan Coil Unit
& dAgd e 2 F =& FAE.

6) 714722 +49(Machinery Control Room)

Self Standing Packaged Air Conditioner with
Low Velocity Rectangular Duct System

222 4934

¥ 9| =§¥ Packaged FZ7|8 AT

Jzte] A9 B4 3 2 (Chilled Water Circuit),

¢ s ¢ ¢ - — e ¢ oy ¢ oo ) G At . — —

STAIRS

123 4 Stairway System Flow Diagram



7tde B¢ &4 <8 J2ZE FLEHAL
1) 3uh/g
3oy
Primary Refrigerant : R404a
Secondary Refrigerant ; Fresh Water
g
Primary Heating Medium : Steam
Secondary Heating Mediﬁm . Hot Water
2) Chilled Water Units
718 97 Adle 2 ¥e B3 14 4
o] Freono] @ m3o] o]Foixe= AHZ,
Wz Tankl& FHste & YZAIIE ¥
Al u|Ql. ofs} FFo] packagedst FHol TF
=HAd.
Packaged Chiller Units:Four(4) Sets
Three(3) Sets Working, One(1) Set Stand—
by.
a. Compressor
Screw Compressor with Direct Driven Oil
Pump for Lubrication of Bearing and Oil
Injection
Capacity Regulation : Step Control 100% ~
25%
b. Condenser
Cooling Medium : Sea Water
Shell And Tude Type With Relief Valves.
Shell Material : Pressure Vessel Steel
Tube Sheet Material : Compound Plate,
CuNi—steel
Tube Material : Cu/Ni 90/10
c. Evaporator '
Cooling Medium : Fresh Water

F714371& A13W A33.(2000)/35

Shell Material : Steel

Tube Plate Material : Steel
Tube Material : Cu
Insulation ; 13mm Armaflex

. Stalectric Controller

Chiller UnitZ# ¥ Controller2 Water
T & ¢8& %A, Compressor Ao
Auto Mode(automatic Chilled Water Tem-
perature Control by Unit Controller)
Manual Mode(manual Compressor Capacity
Control) ’

3) Wt wi# & 717

a.

w8 933 7)(Plate Type Heat Exchanger)
ALE de 9% 248 WEV A9
G E/AEE dagrvt 4 =HA

cE/47 8 g2

Wz B2 E o d 2 HLLoE AL
& o Ed& Chilled Unitdl A ¥Zg &
£, AgdE AUy ¥z FA5
BHGugr|dN LFE TRV £
NE BE2 FF49 ou¢ 2t 3
=7 AX HAd

AE €8 J=

AL ujF =AM o E Y= EE
2 FAH 49 =Rt g 29
Eg 327 2= AY971471(Zone Hee-
ter)o] FFde FAZ FF T 149
JEPZ 1do) =& AXHU

. SHEHE F®a

W@ v 33 &l AHA A7)
g Fulel FAo] AF sHs4el A
cnz oAg WAy A3 A 3
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SopEg WE 929,

]

e &% Wil ojd] Eo| B, &
5= AL 537 4% H3z AA
2 2749 gdoz SFEE UHY

w
+ 24 &
_‘Qr
bl

% Aol W& e, Motorized 2~
Way ValveE 2+ F27|2 3t v

. 71X wl&7)

7127} B e EAsH Ar Hammering
g YFage A3ty 8¢ Hmz 7
¥E AAs7 ¢% Fttingg & 2
3 gRo HAT.

CeEAE 2 R

— STPG 370 # 40 Steel black pipe
— Armaflex 19mm R22E& 24 w3
4%,

* 1Y 5 F=2
223 %3 =34
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18} 5 Preheat / Reheating Piping Diagrarh



7] BEE S AR, AFAT §
€ 1HIY Systeme FEFOE &I
Rol qUAE Aty A JALAN F
S84 1y sojol & Aoz FA A& F
Al Personal Computerdl A €73 &% 24, &
AN 5EE T USRS A4 U

1) 2% 2%

— 32949479 7)7] (Puinc Unit Single Zone)
Aol AX = de ZA7A o8 4
W @ st wet FFE AF 2A,
22|37 Sensore] A7|AZ T FHFZX

A WE(3-way Valve)E sl £
& 238y Ay 2§ 23T

— F4 837 (Public Unit Multi Zone)
AHUW 9] WZ7ldMs dAE RAS
3 Time Programo] ¢|3] High/Low Fan
Speed 2%, FHALIAA LE 3.

2) $ARE
AHU(AIr Handling Unit) 9] Select Switch
Controld] ¢|3 Maintenance —Local —Off
—Aito Mode2 A& 715

3) ¢A 7% (Safety Function)

— A4 4}%] (Freeze Protection)
AHU9} Cooler Z¥ WAE 43
Water Temperature 5Co|8l7t =W
AHU7} A 51 Damper7} 23,

— Remote Shutdown

— Remote Start

4) Failures
— Fan Failure
— Power Failure
— Damper Failure

27144 7& A13A A33(2000)/37

5) 2 X3 (Alarms)
— Fan Failure
— Recovery Wheel Failure
— Freeze Protection
— AHU in Local Position
— High/low Supply Temperature
— High/low Room Temperature
— Damper Alarm

3 AR MA HPAE

AMd TRAALA $94 23 Hojol &
Age oldlgh o] e drh

3. 1 Zx4l(Fan Room) U AMEI| &
0| -(Fresh Air Intake/outlet)

Z9879 (Main Fire Zone)o] AASE 2
z4e 1 3879yl Ax=olol duz 2
7] Qb 2] = (General Arrangement) &4 A] 7]
2hq 224 4 37| 2479 3L Ty
gy Fojok gt
0 Intake/outlete] Z#§ 0|4 A
0 Open Recreation Spacé°ll b de wA
0 Fans, Motors, Filters And Coil®] Maintena-
nce, Inspectiong 7+ &1
O Air Handling Unit Size& ZHESY Fan
Room HEZT -
— A4 2% 7)(Entalphy Exchanger)gl E9)
- %%-?%—’F(Cdndensate Water Trap)&
2 =0 AE '

3.2 AAMAE I8t TU 2R

a9 slso] B 22EAE FHOl B

Z) *SOLAS(Safety of Life at Sea) : s} Ao Ao} QBAAE 93 ZAYY
*Main Fire Zone(3:88179) 1 A 4o 27420 40mo|io] W37 ¢ X
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34 4 dou 428 oldle 2] #F Hof
ok @},
0 Cabins
O Public Room
O Catering Space(galley& pantry)
O Stairway Space
O Technical Space
33 9ES ¢y
331 g
ARRe Fol g AE FE5E F/MA
A I1& YE FXNE FEde Ao #dhu,
Fan Pressure, power ¥ Sound Limit $¢] Fac-
tor& RH3o FLFrt.
ol Meker(ABB Flakt Marine)o|4 A1
e A4M Ductte &%
— High Velocity Preinsulation Supply Duct
System(Max. 22m/s)
— High Velocity Uninsulation Exhaust Duct
System(Max. 16m/s)
— Low Velocity Rectangular Supply Duct
System(Max. 10m/s)
— Low Velocity Rectangular Exhaust Duct
System(Max. 8m/s)
Ducte] 44 (Air Tightness)7) & : Eurovent 2/
2Class C
3.3.2 %319 9 (Fire Damper)
- SOLAS Rule’te] %3ty HioT Al
€84 @y (Fusible Link)o]u} o4AM9 47
o A& 2 97 23 AV)Y EE F
&4 w3 WAooz o
3.3.3 71 9 ¥ 9 (Shut Off Damper)
Vent Inlet/outletd] = Damper® 4 )5 ojo}

sted A9 A9 /97w (Open Deck)d)
AFE WHe AR WIS F(A—class)® o F
822 Fire Damper =& %% 7l5¢& 7}
Shut Off Damper& A X%t}

3.3.4 ¥¥9 B (Smoke Damper)

Duct7} & ZH@(Deck)ol¥dl 3718 37/
8 7] & 79 Smoke Damper& A $it}.

3428 18

A4 e NoisetAo] 8202 2% Fan ¥
F71ebEd & DucthSolEE ALd2A4
(Noise Prediction)2 ¥3] Noise Levelg AE
ok 3, 275 < Sound Level §4]3l7] 9
8 Zaslttd &8 7)(Sound Absorber)& A3
g AE @

— FZAYY F2A AT

—Fan®] g4]7] Ductd] FLHE AF

— W AU FEFFA F7) 2H

— 53 WEAH FFFN AL #3A

3.5 #¥ @i ol

SOLAS Chap. II Reg 16. Reg 32
INTERPRETATIONS OF SOLAS CHAPTER 11 —2
MSC/Circ.669

MSC/Circ.847

3.6 7IEt 22| Al

O Y4 A 24 4 (Prefabricated Cabin) 3¢ %
A3F &gl EldlmE H&7)Y)
(Room Unit)¢} Yarde] Duct® Q737
A FLE Fudy) 98 FE0)0E
7% (Hinge Type)7t =& @t}



0 AW wl7] We &4 (Smoke Extrac-
tion)o] 7t FHoz IFFHEE &
= (102 W &77hss 43 4 R)

0 #Z4 8lA HE A Ar Intake$} Exhaust
Outletd] o]AAE FE3 HEHL, &
3] J4¥F4 327 Open Recreation Space)
o 2% FF77 AXHA =8 4§49
L=

O Open Deck Spacedl| Noise Requirement--2]

O Cabin #}7] Z7]+ Door Grill ¥ 34
35 HEE ol stedhd, B2 &9 &

£ Z2<¢ 3A4 E 9EE o4t

4 HAA L wr|gdEd e Co, 2387
g AATTL(FHU e FadnE 24
Aol 7hed Yd)

O AgE127](Drying Tumbler)= =3
SE WIHEE wy] A dX

O 3F4d wiEEI7l Adudy) 582 &

olAl 7195 AHE 2 A
H$A/AE #o.

4. HEY

ad HrE

7 71e® AL 44 F2FA Y 712
A Agez thg oA 4 (Cruise Ship) 9 FZ
AA e B FHL F2A FYuA, HEH
i] T W] Bdee, detojzgte dAHE F

ol REZHE IS0 stz e HF

27143714 A13A A32(2000)/39

37F BRelY, B FHL w9 A 4%
€ MAEE AFsgu Y dAo] FET F
28t F2FAY 8T FHARFS A
dho] Wb Ao FFE FE ARE XA
F Al L Eoof o} &H, AFZMe B
o Qe HHE FAL aTEH, FUE
gz AHgol A 28HE AEY 2%
g aTdch watA dAZE AL System
A A AR FEE P FHA9
HVAC System, £, “Comfort”, “Safety”,
“Economy” Al 848 ©F A7|= AA7 H
ookt

—dngd-

1. SOLAS 1974 Amendments

2. German Lloyd Regulations for Ventilation
systems on Board seagoing Ships

3.ISO 7547 Air Conditioning and Ventilation
of Accommodation Spaces on Board Ships

4, NOVENCO HI—-PRESS Air Conditioning De-
sign Philosophy

5. SVENSK STANDARD SS 78 03 36

6. ABB Flakt Marine Typical High standard
HVAC system

7. ABB Flakt Marine Specification Air Conditi-
oning and Ventilation for Cruise ship

8. Ad oA HAZ/NE(N) FFZAFTLAEY



