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A Case Study on Integrated Winterization Design of Accommodation Areas

for Arctic—Route LNG Carriers

Young—Taek Sohn'
Gyeongsangnam—do Provincial Government

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

This paper presents a systematic documentation of Winterization design practice applied to the accommodation area of an
Arctic—route LNG carrier, based on direct design experience with a 170K CBM LNG ICE2 CLASS vessel(Winterization notation: —
30°C) ordered by Sovcomtlot, In compliance with MSC/Circ. 1056 and Lloyd's Register Provisional Rules for the Winterisation of
Ships, Heat Tracing using self—regulating cables (20XTV2—CT, 66 W/m) was applied to four critical zones along escape routes:
(1) weather—tight door frames, (2) accommodation entrance floors, (3) handrails, and (4) under—deck surfaces, Inclined ladders
(5) adopted Open Grating as a passive alternative, eliminating Heat Tracing, Three additional passive measures were
implemented without supplementary power: Open Grating at 6 locations, Hot Water Lines from engine room supply at 26-28
points, and relocation of a Tilting Lighting Post Power Pack to the elevator machine room, As a further passive measure, HVAC
Diffuser Lines from existing air—conditioning systems were applied to winterize accommodation windows and sliding doors,
eliminating additional electrical load; incidental material cost savings reached approximately 95-97%, By documenting operational
knowledge of Arctic—route vessel owners and on—site design expertise in a structured form, this study provides a reference for
Winterization design practice in the accommodation area of polar—route vessels, The conditional branching algorithm presented
in Table 9 may provide a reference basis for future Rule Engine development in shipbuilding design automation,

Keywords : Northern Sea Route(2=2&=2), LNG carrier(LNG 2HHM) - Winterization, Heat tracing(c|E E2{|0|4)), Polar and arctic
engineering(=X| 2 5= &3}, Passive design(s=d AH)
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Fig. 1 ICE2 CLASS LNG carrier Velikiy Novgorod navigating
Arctic ice(Source: Sovcomflot, via High North News,

2023)
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2.1 M8 18 % Ice Class Notation

Fig. 2 Sovéomﬂot’s LNG carrier operating on the Northern
Sea Route(Source: Sovcomflot, via Splash247,
2023)
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Fig. 3 Ice removal from vessel bow using mallets (Source:

USCQG, via National F

isherman, 2026)
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SEo 7|eketclTable 1 &),

2.4 IMO Polar Code(2017) 2742}e| H|m

= Mol A & el=(20144

= L

)= IMO Polar Code (International

Code for Ships Operating in Polar Waters, Resolution MSC.385

Table 1 Design principles

Winterization

for accommodation area

No. Content

Design Principle

Limit heat tracing to the
1 minimum regulatory
requirements

Minimize design complexity
by applying only direct
LR/IMO requirements

Prioritize passive
methods

2 | (structural/mechanical

alternatives with zero

electrical consumption)

Prioritize zero—additional
—load alternatives: Open
gratings, hot water lines,
and natural thermal
environments

Minimize maintenance
burden through
electrical
system simplification

Suppress increases in
circuits and controllers by
branching from existing
HVAC and E/R hot water
systems

Table 2 Comparison of regulatory requirements
Polar Code

This Design
Applied Zone 1-5 /
Heat Tracing (Zone

1,2,3,4), Open

Description

Means for clearing or
preventing icing and
snow accumulation on

h.8.3. )

Ch.8.3.1 escape routes, muster| Grating (Zone 5),
stations, and survival Hot Water Line,
craft access routes HVAC Diffuser
Escape means must

not become inoperable| Applied Zone 1-5 /
Ch8.3.2 due to mglfunchon or Self—regulatlhg
icing in low— Cable, Passive

temperature structural alternatives

environments

(94)) L& (2017 1€ 1)) oo E=R=ACt wi2|A 2 AA
of &2 M= #d2 IMO MSC/Circ. 1056(2002) % LR
Provisional Rules for the Winterisation of Ships(2010)0|ct.
Polar Code 2t& 0|5 M4l 729 Winterizationt} 2i2d5to] 2t
S F2 272 Table 20l Felst, 2 HAIRle| £t 01FE
25
Table 20ilAM =ol=l= HiR} 20|, 2 MA=
(20174 OfXol| ekzE|2tSollE
Provisional Rulesol| 7|25t A7

=
EHAI O7-|O| EI-7< x| A= 75|Hé! &ll

Polar Code &
=751, MSC/Circ.1056 % LR
H o[ Polar Code Chapter 82
X1|71(Ch 8.3.1) ¥ E&E FElo|
2tz HZHCh.8.3.2)n AR i} ol SovcomflotAl
o NSR Alest Zso| Ao t.'_l‘?_—i EHOZMN, AIFHOZ Polar
Code TZ2| oF Q712 ﬁ’%‘lSF 22 oMt 4= qck

6|Ch8310| Q ;E

J

il
L&’
]IOI'
rolI

chal o] ofE F Lo'.: olE ‘.’_P‘.j HAE T
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3. Heat Tracing H& 4 4l MA 7|=

3.1 Heat Tracing System 72

EA I-A

= MuF MAl Fodoll= T 25 W3 w2} W0 At
ZFHE|E Selfregulating 244! Heating Cable(20XTV2—CT, 66
W/m)% AEssiien], MA 7|E 272 -30°C, EH 74l =
+5°C2 MHsIRCE
A|¢.E:." HE2 Fig. 42t 20| Main Power(440 V AC 3Ph) —
Distribution Panel — Temperature Controller — Junction Box
— 2+ o] HEZ(Closed-oop) MO| +XEE TAME|0{, Zone
1(Door Frame), Zone 2(Entrance Floor), Zone 3(Handrail
Top), Zone 4(Under Deck)el 471 <ol XME3l1 Zore 5&

Inclined Ladder StepollA Open Grating22 CHAISISCE.
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/'""'D'_"."""""d_.'"._ ________ "\ END SEAL KIT HBATING CABLE 20XTV2-CT
Temperature }' §S|gn conaitions i
Sersor e BTV 65 Wi 5 5
i-Ambient : -30 °C(Design) | ~ T 7T -JIB
: g‘Mamtam:+5"C(Surface) ! 5 1 I:P T T
""""""""""""""""" : o
1 1 1 1
1 1 I 1
Main Power Distribution Temperature Junction i i i E
440 V AC 3Ph Panel Controller Box | f | i
3 E 1l
8 | | i |
1 1 1 1
| f i i
| f i i
1 1 1 1
1 1 )
E 1R
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 | | |
Door frame Entrance floor | | Handrail(Top) Under deck Open Grating | | |
L‘__, J Ll‘_44 \J +/
. . . . (@) //é NON-SKID
Fig. 4 Electric heat tracing system diagram for Accom. SEcchE
area i k ) 1000 i i 8

3.2 Mg THY A 7|E

3.2.1 Zone 1 — Weather—tight Door Frame

BE Z24 DOE 2R FQE
SOIRCHLR Sec. 5.9.1). SUS Door= Frame i
HiMO| 7tS3IE2 Frame LS BiM F Silicone SealantZ Ozt
SIQICE Steel Doore T=& SMAF LI dijiMo] 2715101 15A
SPP #80 Cable Pipedll Heating Cable(13%80 Insert Hole)S &
<‘>:|I3|_ tlI-AIO 7“'9—0}0‘:‘E|-(F|g 5 xF_?IC_)_

£ Frameoll Heating Cable= Al

B SH R

3.2.2 Zone 2 — Accommodation Entrance Floor
BE Z2A HFEF 2R T viYe J|E 1R
(1,000%1,000 mm, 15 1)Z Heating Cable AlZ Unitez 21
5| CHAMISIHCH Heating Cable® SUS316L A& Channel
(20x15%1.2 t) LHoll &l5k, Non-skid Checkered Plate At
Hof| Pitch 150 mm ZIHe=z Mx[519ct Mg Unit 37|
1,000%1,000 mmO|cKFig. 6 =),

i E

Heating Cable
(Insert Hole 13 x 80 mm)

v
h
!
|

----------.|._.|---------

i 3
| )
e ———— 2/

Cable Pipe

(15A SPP #80)
Fig. 5 Weather—tight steel door with heating cable
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Fig. 6 Non-skid checkered plate with heating cable

Side elevation End view

CONNECTIVE SYSTEM OF CONNECTIVE SYSTEM

PENETRATIVE PIECE (MAKER SUPPLY) PENETRATIVE PIECE (M
HEATING CABLE 20XTV2-CT (66 Wim)

TOP RAIIL |

MID RAIL [

LOWER RAIIL [ FLAT BAR

o — — — —— — — — — — —— —— — — —

& FLATBAR
DECK

DECK

A

[

Fig. 7 Handrail with heating cable

3.2.3 Zone 3 — Handrail

EE 424 217 Handrailel ZICE 0I5t IiX| =25 &EIE
HIX|5E| 2I5H, Heating Cable(20XTV2-CT, 66 W/m)2 Top
Rail Lol &2 F 17l HALE AISSIUCHFig. 7 &X). Top
Rail LIt B2 oF L& Hi4M CHH| Cableg ZH 5242
258 5510, Handrail 2|2tS FAIGIHAM EXY 888 =

Ol= ol™o| Uct =t EEE AZ M FZHe| Handrailol| o1 &
SECEMN SEHO0| 0= X|Ho|ME oMol TX| MEfE &
2 4 JATE sIct

3.2.4 Zone 4 — Under Deck

Heating Cableg AT-180 Al. Foil TapeZ Deck SHEHol| 1
5T 300 mm Pitch2 UK HISIgict LUIEel AIZ g

o= Aluminum Tape Az|ote=z ofztsht} MeloflM=
Cablez} Deck Afolofl K—Flex(19 t, HYPALON Jacket)i polst
0f GEMS XCHBILL 018 Sall Y AlF CableZ O =2
EH FARTE EHESIFCHFg. 8 Ex).
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’ AT-180 Tape with cable tie  0xTv2-CT(66 W/m)

/\
/ Deck /|

o o

/4|

o6 o>

19 t Insulation(K-Flex)

N2 N7
Marine Sealant /% \_Hypalon Jacker
_24nie SEaidit \

\ Cap with washer ‘

Pitch : 300 mm

X J

Fig. 8 Under deck for heating cable

19 t Insulation(K-Flex)

Table 3 Summary of Heat Tracing design criteria by zone

Zone Application / Installation Method and Notes
Cable Spec.
Weather—tight SUS dqor: Iln.temal frame wiring
Door frame / with silicone sealant
1 Steel door: Inserted into 15A
20XTV2-CT, .
66 W/m SPP #80 cable pipe (LR
Sec.5.9.1)

Accommodation SUS316L Channel
Entrance Floor / (20x15x1.2 t) + Non-skid
2 20XTV2—CT, checkered plate, P|tch.150 mm
(Replacing conventional
66 W/m
rubber mats)

190

Fig. 9 Under deck heating cable detail(similar to Zone 4,
initial design for Zone 5)

L

205

Twist Bar 6 x 6

Fig. 10 Twist Bar 6x6 Open Grating(Zone 5, revised design)
3.2.5 Zone 5 — Inclined Ladder

EIX Heating Cable(Fig. 9 &%) ME2=2 MASIFHOL A
9| Open Grating(Fig. 10 &=Z) XM& &0 w2} Inclined
Ladder StepS &PAl HESI04 Twist Bar 6x6 Open Grating 2+
Aoz THE JiYsI MF 9 M3 5218 Saich

o= "1

3.3 58 7o ot

Table 30l 570 Zone2| A 7|&S HelsI¥ct A 27|12
£ -30°C, ¥H |X| ZSE2T +5°C 04} Heating Cable
20XTV2-CT(66 W/m)2 ™ Fof| & HB5IU 20, Zone 5&
Open Grating2 2 |51t

External Handrail

3 J20XTV2-CT. Internal routing through top rail

(along entire escape route)

66 W/m
Under-Deck Secured with AT-180 Al. foil
4 surface / tape, U-shape layout at 300
20XTV2-CT, mm pitch with K-Flex 19 t
66 W/m insulation

Converted to Twist Bar 6X6
open grating (Passive
alternative, zero additional
electrical load)

Inclined Ladder
5 | Step (Converted
to Open Grating)

-

b

4. ™| 55t CHot M

o

2l et

|28

4.1 Open Grating H&

2 2o thot A= Table 12 AA| zlol| w2} ‘78 2
&% — Passive M& Jt5 0{F HEt — E7t Al Heat Tracing
H2'o| 3t oA RZY S50l J|eksict 2. 2FoAM 7|=5t Ht
oF 20|, 7| Deck Heating 24l2 F2 Edfioll I8t 2} &M

FHEZ Al 2IE Zste| danpt Aot ol w2} = AAHof
= 7| dHX|E LA H|SkK| LA HMMES K=ol o5
K1 LSHAIZ|= Open Grating 2HAlS X2X0Q| fjotoZ ZHE
SIFCHFig. 11 &),

Open Grating® ZA| ZXKTwist Bar) 7=2 A= MM
O| A%t AO|E &3l AFECZ Yalohs JEIE &8%lct. of &
Al2 M7| ufM, Controller, FAIE ZQIEJF ME gl
NSR 2% & 29 =710| 7H#HA0l sHHoME LdHEH MM &
o= g3lshct £3] IMO Polar Code *8.3.1Z7} E& A=9|

| M7 =2 276k b Open Grating2 0l
Passive 22 SFsk= 72N Cffelo|ct

EESE 2. 280l 7|Ee MF Z=sEe| M| B 28 FY,
Deck Heatingoll 2|8t =2t M1} =2 2 EE H=20M
S=29| i okMg AFHo=Z f@ek= 22l0ck Open
Grating2 Ol2{st Yguts FZMO=Z AW RIEhsi, ICE2
CLASS 271 £ 2| tollM M7| 5t z|4st 2=l 7H £
glote galoz HolEct & A
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Ship side

Davitarm

Boat deck
pennant

___. On-load release hook

_ Enclosed lifeboat

. Handrail

( ] Cradle / skid

TTTTTTTTTTTTTTTTTT
EENEENEEEEEEEEEEE]
| I

Boarding platform (Open Grating)  Inclined ladder step
(Open Grating) - _

Fig. 11 Open Grating for lifeboat boarding platform and
Inclined ladder

2(Passive )| SiAl 22 AlHZ AHEHSIFCE

HET 21 MA| Platform X0l tiet Open Grating &2
AESIoLL, chg Ml 7HK| o|F2 MM X30| E7feiict A
M, Scantling MAIM e SW, Mz Sl 27 MM, Cargo
A|AEL Main 7 A2 Supporting Bracket A% 27+ 0|2 olof|
2t B-Deck—Cargo Deck ZF 2702, Accomm.—Engine

Casing AZT 47420 £&2 ME5ICHTable 4 E=).
4.2 Hot Water Line &2

Engine Room 7|2 Kzt A S| 245 7|Z dfj2t Systemol|
A 2715101 F7t of|LfX| AH| glo| &8sk WAICZ HiEMA
EM7} MeksIRIct MF Zse 245 Y 3351 2Ho|
EZMoR dig|Echs A2E ZES MAISHH eni(2.2" &
), 0|5 AAol HIHSICE ME 72 Table 52 2Lt

4.3 Tilting Lighting Post Power Pack 0|A

2 Melhll= 2382 282 I8l Tilting Type Lighting Post
17|17} M2=[loM, Power Packe 2% wZ&FollM Elevator
Traction Machine Room22 0|AMSIHCHFig. 12 ZF=x).

Elevator Traction Machine Room2 F42& E¥3 Fx=2
Sheave 2! Railo] S2ts5k= the Openings &3l HFT WS
chk A7) XEXMoz FRUE|0] AA| Positive Temperature? b

Table 4 Application zones for Open Grating platform
Application Zone | Q'TY |Dimension(mm)

Remarks

Table 5 Application zones for hot water line

Application Zone QTY Remarks

Ilce removal around
entrance

Accomm. Main

Entrance 24

Lighting Post Tilting Point| 1 |Prevention of cylinder icing

Air Horn Sheave Point | 1-3 |Prevention of sheave icing

View : Starboard - Port

< <BOW (FWD) AFT> —
&, Navigation lights
C\ —}S;;X\’// (SGP-40A / SCP-60A)
oo S
\\
N
Light fixtures =

N
o (@0ASPPS#40) |
N

10 m (tilting)
]

O\ O Tilting section
\ | [/ aomnydrauiic ariven)
3 |
[3 Air draft 40.50 m above W.L.
L 2 _/Q' _______ Hydraulic cylinder

90° tilted Tilting point — hinge pin
i

N (90° fold, bow direction)

(bow dir. ___ Airhom

__ Sheave (air horn wire)

W «N-deck handle wire
Platform +4 m

(Checkered plate)

Central structural post
(300A SPPS, deck - platform)

4m

T A-frame truss
- (300A SPPS #40)

Elevator traction machine room
Hydraulic power pack
(relocated from deck top)

Fig. 12 Hyd. power pack relocated to elevator traction
machine room

FAIECE of Xjod 2hl dskdg 2Isto=M Power Packs

25t HE Heating Systeme M2FICTable 6 &%),

5. HVAC Diffuser Line &2 Passive
Winterization A4
5.1 M™M&E Winterization

MEIAl @l 7

LLoOo=E X

FF

ZFAL MHEH(1,000%800 mm, 47H)<| kst gt

Table 6 Comparison of Winterization methods for Tilting
post Power Pack

[tem General This Vessel

Weather deck

Elevator Traction
(Compass deck)| Mach. (N-deck)

Power Pack
Location

Twist Bar 6X6

B-deck-Cargo | 2 (Pitch 30 mm)

1,200%1,200

Additional Utilization of natural
Heating System | thermal environment

Winterization
Method

Twist Bar 6X6
(Pitch 30 mm)

Accomm.—Engine

. 4 | 2,000x1,200
Casing

Additional

Electrical Load Generated None
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AloZ Heated Glass CHAl 2% System@| 7|& Diffuser Line=
Mol £7[510{ Window Booll /F oizstn, Heet A

Nozzle 27HE &3l 252 AHol| 326k LAlS A=isict
2 AR Zx 2E9 if L™= (Convective Heat
Transfer)2 2% &8st0] M 248 UX|ste HHUBLZE,
JE BX ASE BUIsEE FIF MY| 8 & Controller7t &
Zesict ol 2.3% MA & 2(Passive B M) 3 2IF]
3(H17| System ZErsholl &Y fgkste AdA0[Ch
Heated Glass &Al2 &t £} 400-5002Fl/7Hof| Cisto] e

7| vl 2 Controller7t 87| 21, Diffuser Nozzle Al
2I7|&E 3= AE BV|2 F+ M7| Rt Wdskk| gond &Y
FH|= Nozze H|Z(10-202H/7H)2F 2~QFICt TZH| 7|5 of
1,520-1,9602Hd(95-97%) B2 & M gijoln{, 2 ¢
Alo| M2 FIt TY| F3t glo] 7|& Mu|E 28Tt Proven
Design2A], &FX{(Sovcomflot) AES SsiI%ick= Holct
(Table 7 &=x).

5.2 Wheelhouse Sliding Door Frame Winterization

Q740l| w2} Wing Side 74A|
Mx|sich =

£ Muk2 Post Panamax Rule
FE2 2I5t Slanted Window 2 Sliding DoorZ
FAZAIRIAO] 2} 2| Fet 2 Hote ZE £/l 55 7=
Air Gap)E ME3ITS HA=/0] Sliding 0IET0{7}F AHEU=|ACH

Sliding Door= &M SAAl Heated GlassS M 4= 8l
ooz F=x System 7|&E Dn‘fuser LineS &7(5101 Door Frame
Aol Nozzle(2ZH/702, & 4708 Hx[6l 2ZS Frame %
SealingFoll 2 S55hs 2Alg AESIRICE o] PA| I+ N
7| &5t 8lo] 7|E 3= A58 &85h= Passive CHotOZ, 5.1
Hil st MAH A&of J[Hisich

o ol

r

—

Post Panamax RuleE &%t Ice Class LNG 2EHMofA
Sliding Door Winterizationoil Cht A8 A7 7|=0| gl= Akl

Table 7 Comparison of window winterization methods

Heated Glass . .
ltem (Conventional) Diffuser Nozzle (Applied)

. Generated None
Additional .
clectrical load (Controller (Branch from existing

required) HVAC)
Wlmdow KRW 4-5M / unit (Existing window
unit cost .
retained)
Nozzle - KRW 0.1-0.2M / unit
unit cost
Quantity 4 units .
applied  |(1,000 x 800 mm)| 4 units (8 nozzles)
subtotal 1y ew 16-20M KRW 0.4-0.8M
(Material cost)
Cost reduction Approx. KRW

effect 15.2-19.6M (95-97%)

Table 8 Cost comparison of Sliding Door Winterization

methods
Conventional | Applied
ftem Method Method Remark
Sliding Door | Heated Glass Diffuser | Design solution
Winterization |not applicable Nozzle for structural
PP (4 units) constraints
Additional Branch from
. - None .
Electric Load existing HVAC

M REEl MA AlRolo, 2ERX{(Sovcomflot) HES Sg
Proven DesignO|CHTable 8 Z=x).

5.3 MA n&le| 7=t
= A0l 7|&8t Winterization A= 8 274 £F 0%,

T=M Mg JisM, ™| Hsh zAst M9 U2
Rule—based AH| EME ZE=Cl ol2fst AAl= Ech =740} Zo}

7} 25Kt Conditional Branching EElZ2 7x=stst 4= ICKTable
9 EF_?IC_) = -[I:IPOI A471| 74]!_}0“ O:lX-L.?_OI.EI:l Zone 1:32 _ch_|_-l @
®), Zone 2-5& = @-1-@)-2, Hot Water Line £7|= =24 (5,
A24&t 3! Sliding Door= %71 (8), Power Pack Old2 &= 72
27| d=ot 712t odx[stof, Yr|Fe| MA MsiMo| =elFCt

6. 2 E

[—

r

A= SovcomflotAl &= 170K CBM LNG ICE2 CLASS
st2 28 ING 28MM(20144 elE)el MAl o
Winterization S8 MA| AFE sk&Xo=Z 7|Fsh Zo|ch AA|
CHARI Velikiy Novgorod= 20234 NSRE ZR/EHHIS=H LNG
52 M3HOZ 2k5104(Humpert, 2023), ICE2 CLASS Mk
o #[XMa}=l Winterization 7ol 2|8k NSR Al 23t 7lsAg
MBS
Heat Tracing2 MSC/Circ.1056 2! LR H&0o| 27sk= 474
Zoneol| 3P XME3519ien, tieke 2 Open Grating 6704, Hot
Water Line 26-287i2, Tilting Lighting Post Power Pack 0[A40]
Z7t 7| Fst glo] ME=QICt = Diffuser Line &8
Heated Glass CHx| MAZ2 AMZH| 7|F 2F 1,520-1,9602+4(95
—97%) AZto| EM=|ACHTable 7 MMHE 7|=). Sliding Doore|
42 Heated Glass Mg X7 2=%oz £7510f Hafd|n
= MAISHK| eUcHTable 8 Z=). Ol&fQ| Passive EHek2 25

= o = Aol|o
MF A el FE sele

i
.ILJ

£35t Proven Designo|C}.
MF A=l NSR A2 A-olM =& Heat Tracing@!
71X MslA, Polar Code (2017) & o™ Aol
Chapter 8 £ @1lo| MEIAM 25} J2(1 Table 90f T35t
=l Conditional Branching Algorithm0| &= Rule Engine 781 A|
0 7kss 27| F=E MASH AHE 2 odTel £ 7]0do|nd,
TAF ZEMES| 1 X2T} =T|E 7|thEct &= CFD 7|t
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T Winterization S8 AAH| Al oAF

Table 9 Winterization design rule algorithm (conditional

branching)
Decision Condition Yes — No — |Reference
; Apply Apply
(™ Ice Class notation At LR
. Winterization| Standard
assigned to vessel? design design Ice Class
(2 External door frame on Apply.heat Not LR
tracin
escape route? (Zone %) applicable|Sec.5.9.1
(® Handrail on escape Apply heat Not MSC/Circ.
tracin
route? (Zone %) applicable| 1056
(@1 Icing risk on external| Proceed to Not MSC/Circ.
floor? @®-2 applicable| 1056
. ) Adopt open|Apply heat| Design
@-2 gpechgg?et?g grating tracing | Principle
PP ' (Zero power)|(Zone 2, 5) 2
. Apply hot | Review Design
® E{g{ngﬁébﬁa;er line water line heat Principle
’ (Zero power)| tracing 2
(® Window surface
protection? dll?fsjggr hAezrt)éé Proven
HVAC diffuser nozzle lass Design
branchable? g
@ Independent Relocate -
equipment? ~ |power pack heAaCtI%g PrEi)r?cSilglr;s
Relocation to positive (Zero svstem )
temp. space possible?| power) Y ’

AME Mat AZ 2 Table 9 Y112|Z29| Rule Engine AM| 51
M2 Hzict

rlo
ok
Jp
e
41
=l

= ==0
Al(2004-2017)

Ships £ &7 Aol =

= =z 20144 X403

M 370 2EE U3E At

2ofl siEshs HEE ZelsHK| &=

oIS S|

7|

ok

oix
=T

2ol

ShRF

3l

2t

r
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