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Abstract

In the process of duct system layout, ducts inevitably need to pass through different types of
bulkheads or decks. Based on the requirements of the convention and regulations, this paper stu-
dies and analyzes duct penetration from four aspects: material selection, structural performance,
vibration and noise, and sealing performance, and designs and analyses typical joint structure of
rectangular duct and spiral duct passing through bulkhead or deck.
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BEE MO RS, MRS =N 4E . ThRE 2. SPESMEERE &, X FBNERFEMNE
Fo WA RGUAS Rk o 75 B 2 i AN R 2R Y O MR BE B F AR, XU T 28 AN [ ) BB O A 5 N 0 LR A T 40T
PERISE BT, DAORBR AR = ThEE A 32 fema HAE XA IR I8 %, DI AR T AL7E R RSt
HIE,

LR X R TR R A Pkl CFD B, I35 T2 R HRIFT. PhIEm[ 14 AiE
ok 5 2B 7 vt 7 e ) A A0 R R G @ A AT B O SR, B E T S R R A L
TR B R A ARE L0 AR AR TE G RO B AR B o R R 2] 58 N JE 5 B0 07 F00T PR R iR 1
% AL A P R A e N R A 5 AR MR AT AT, A4S TR B A 1) 2 AR R T LA R A A
TR % (1) 5 HE 4R BRI A 4R Bl 1) A BE (A, TR AR S AR BE R PR AR B R . BT R3]
I PECE SR A T R A DT B BIEXE AR . MEEETTSLR/N . R A B0 2
BACF & b = MoK S RS R AR K S AR 3EAT TR b . B E 4R B FPSO 2R AR fF &
i, RIE TR, EERETOKEL . HHRANEE =D AE RO B T MRS ET T E B Bk
., FAEAS)1E N BN K B4R Bl L7 R4 50 % 53 11 MCT BELLE /A & [f) NOFINO.
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2. ANLFNAMER
2.1. SOLAS DER

SOLAS AL FEEXT Gt A ZorBRfl B R bam ESRH 7T ER[6]. MTFFE A HyE, HRER
HOATHAAEE L 0.02 m*, FFHRNEENET, WEEZERAKE KT BT 200 mm, 75 N
BRI, JEER AT EET 3 mm. X T gl AR L, A B AT A T AR . A5 RO
HAVNFEZET 0.075 m?, (HKF 0.02m?, MEFEEEDHN 3 mm, KEKTHET 900 mm, HNEF
I K B2 SRR 28 i (R A BE S AR AR ) . A AR R 8% F 0.075 m®, B RIRERAL, Frfi WE
R RO ELR I E s k. )T B o bE, 5 RS A ORI ACT 0.02 m?, R 2 R
MR A Ah, R ANIRER, MREE I ER K 2D 900 m,  7ERERE P ) 25 55 4 AH [ .

2.2. ERfITEMREERER RN (2020)FR

CHE I RAT A V2 8 RS B AR ) (2020)3E AT SOLAS [k —3, XHITET % id A Forba#kim
FART 0.02 m® (R TEE I FFAR SR RE AL A4 FLE 2 A R RIS, AILAARBENR B : a) MBS
A EE R T B0 T 900 mm, FEAREE PSR AR ), BEJE KT 805500 3 mmo KU TR K S B 1 ER A
I AR SR EE— B b) TR 0.075 m® R, TET AL () ER AL L T E R R
FRIA[7], A5 RVE 5L B AR A I X ELAZ AR T A oy BBl el XU <K 58 B P A EL 2 i 1) 2 B A
[ AR A o
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FERARER, X RE FRMEEAT T TR RIS RN R AR AN, MR A 2y
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W55 R T M A S T B s A R

T ORBER R IR = 122 4, U S MRAF (0 45 M 0 T BT O e . ARG MR Hh e, AR 4
e 5 PO A 2 M PR S i R AR T DLW o S SR AR O AT B BSOS S AR A XU I R () 5 R AN
AT A5 AR AR ER o [ B I 75 T B A8 (50 ) 1) 2 R 1 e R B /0 ) 22 3 % T o
3.2. PRBHRRFAE1ERE

WEE TAEE R BT NS s, HIl—eRENIRS), 1%IRah T LU I 5 Ae (R4 1% 2 i RE
SRR, S AR A6 388 R 52 0 AR RN A VG IR EE AT B R 4IR30 ) e JRVES 1R &5 # 3 A0k %
AR A T St . EPriE AL bl b e i (I B S SEZNY (MSC337(91))
XoF RO A [ AL P (0T 75 A P2 RS BRI 1o IEWABOL R, AR5 M A A A i i AR AT NI I S R 11
R W 7 TE AR A A A ) (A FR AR 25 5 o T LLIE I DA R 7 VAT Uk IR e e @) PR XU P 28 ST s b) 3
A G I EME @A 5 Ao R s ARG T M B o) 18 (AR FM) O KU, MR &
N, BT R LA T XU I S AR 20~25 23 DL Kl KU AR TR AR N IR, IR Ny & (8]

Table 1. Limits of noise in different locations of ships

= 1. ARAAAEIAL PRI A AR PR1E

fits 3 K X3 4 B 1600~10,000 & W A7 >10000 & FE A
JEAEA S R = 60 43 55 4
B’IT 65 4+ 60 43 Il
PRI E 65 73 I 60 43I
TAZE 65 73 I 60 43I
IR 110 4+ 1 110 4+ 1
72 = Rl IR 65 43 I 65 7 I
Tl s (B TR, EATEES) 60 4 Il 60 7

3.3. B4R

REAR ZHe S0 BB RE R A BR, MUKEMEREH RS, 2 A/KE MR K E MBS A, K ApREE
AREEEFWRELF, R R MBI KIEREERE, EEHN “A” %, “B” FM “C” Hoka. Hd “c”
T BRER AR, “A” WOrMREREE, “A” ok R0, B AT UMER A a) X BRI S5
KBl HIEUMBENE: b) FOATTRIARARIBE R, 52 76 T AR, L K —TH AR A ia i T
AN 1400 C, HAEGFATTESLAE P AT — s (IR BT ah IR TH = A 1800 C: “A-60” 2
60 min, “A-30” %30 min, “A-15” 2% 15 min, “A-0” 2% 0 min; c) 1 /NEFEIFRIETR JGRLR BER 1E1H 2
G d) JFEAYAERER AR Ol RN (it ORI AR P D) AR AT — i 2 EIR R . %
RO PE I B T PR REIE T 32 258 FE o A R AR B RSO 3 1 3 it DA 2 AR RV T B 1) 2
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4. PR
4.1. FEERNE

JEA RV 5 o A0 R i AR BN, R XU AT R T AR HXB KT 0.02 m* (HAHERE 0.075 m?, il
“A60” Zh A EE AR I (T S AR BT, AR — RO, BEE R TR T 3 mm, KIEE
A 900 mm, FREEFIFIME A 450 mm, XTI FAR, AR A AT R N, 7R A
FNTE AR RE B AR FF AL 00 22 /0 450 mm,  ELTR ok 58 B PR AN 28 5 1 23 WA [ o Al R Bl R R A F LR EdE R
PRAMEE R ~F i ﬁwnm,L%#LL%m%W%iﬁﬁﬁﬁﬁ@ wmrﬁwxgxm ] LR R
KRFHET 4 mm. EALEFIM o A E @A VEL, B RE 2 AR R 12 22 @A R 22 DU e | i
BEFAT R 52, Fohik 2 N mAN A, k1 s,

MR IRE A R AR T 0.02 m? i, ZEiE “A60” S BE B HAR I (K7 A A5 A 2 FroR. 24
T VS A AR T 0,075 m?, 3k “AG0” SRt B ol YRR BN AR s M B 1] 3 s, RV gk
AREERT, L;=L;>450 mm, KEZFTHRE, L;>800mm, L;=100 mm.
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Figure 1. 0.02 m*> < HXB < 0.075 m?, structure of rectangular duct passing through “A60” bulkhead
B 1.0.02 m* <HXB <0.075 m* FIAEF MEZFIE “A60” RAREERTHILEH
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Figure 2. HXB < 0.02 m’, structure of rectangular duct passing through “A60” bulkhead
& 2. HXB < 0.02 m’ B AR MUEEFT “A60” RABEERTAILEH
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Figure 3. 0.075 m* < HXB, structure of rectangular duct passing through “A60” bulkhead
& 3.0.075 m’ < HXB RHERRNE T “A60” RACEERTHILEH
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Figure 4. Structure of rectangular duct passing through non-“A” or non-“B” watertight bulkhead
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Figure 5. Structure of rectangular duct passing through non-“A” or non-“B” non-watertight bulkhead
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4.2. BIERE

Wi RV 2 B0 N AL R e B AT HE AL e A, o I Ao B B FRARUNY, a2kl lie WV R B 46 %%
WAL, FIERIEA IR X T ARG E AT
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A K BRI, R A BTN K e R R 2 1 o B A [ o B IR B A LR ST B R T AR o 4B R
S TTEREAT R . JEAR AR PN S5 ) [ RE A MR Sk I PR T AT N, 0 ) R S R AR Sk 5
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Figure 6. 0.02 m* < HXB < 0.075 n?’, structure of insulated spiral duct passing through “A60” bulkhead
B 6.0.02 m* < HXB < 0.075 m’ FIEZIZENEZFIT “A60” RABEERTHILEH
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Figure 7. HXB < 0.02 m’, structure of insulated spiral duct passing through “A60” bulkhead
7. HXB < 0.02 m’ R REURHEMEZFIT “A60” RAREERTALEH

W LM i W I “ A0 MR BER AN, XVE A AR AR HXB KT 0.02 m* AT 0.075 m? i
B S EE R BH 8 B . XU Bk A HXB A KT 0.02 m? i, 5 A&/ W& 9 fios.
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Figure 8. 0.02 m* < HXB < 0.075 n?’, structure of insulated spiral duct passing through “A0” bulkhead
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Figure 9. HXB < 0.02 m?’, structure of insulated spiral duct passing through “A0” bulkhead
[ 9. HXB < 0.02 m’ BHELIBHENE T “A0” RABEERTHYLEH

5. &ig

PR AE S MR D E 2 2R 70 WL AR AL L RS fa Ak o
ﬁﬁﬁ%,ﬂﬁﬁﬁﬁﬁiﬁﬁﬁﬁ%%%imﬁk\

TR AT — BRI
E&WH

NICRERIT S RS ALT

TRVIAL T TREEAEFT

K EREAFELR, AT LAZ AR

YL W 70 AR SEER BT TR 0 H (K'Y CX2021-086) .

SE

[11 JLIEM, R, 5K, & ETHRIC ENRERIEMAE 4RI MREREER, 2013, 35(12): 73-77.
(2] %E%,%ﬁ,i@,%%.ﬁ%ﬁﬁﬁﬁﬁhﬁﬁzﬁﬁkn AARRLF AR, 2020, 42(21): 63-65.
[3] TR, BMS, ZEEZ, FEXE, ERE FERAETEE R TR R, FEA WAL TARHES &,

2020, 40(18): 120-121+123.

DOI: 10.12677/app.2021.1112049 419

L 4 2


https://doi.org/10.12677/app.2021.1112049

[4] FHEZE. B FPSO FMARII]. AEAR, 2020,27(3): 51-52.
[5]  FlEAx, BRE, xUPe, #05, k. E7er 6 @is b S & oy o], A T, 2017, 20(4): 74-76.

[6] International Maritime Organization (2014) International Convention for the Safety of Life at Sea (SOLAS). Interna-
tional Maritime Organization, London.

[7] FEANRLMENRFR. B ASTEMRE SRS AMUIM]. Jb5T: N RASE A, 2020: 476-477.
[8] E&td. MR =@M YRR T[], TR, 2021, 41(2): 37-40.

DOI: 10.12677/app.2021.1112049 420 I EEY/BEH


https://doi.org/10.12677/app.2021.1112049

	风管穿舱设计工艺研究与分析
	摘  要
	关键词
	Research and Analysis on Design Technology of Duct Penetration
	Abstract
	Keywords
	1. 引言
	2. 公约和规则要求
	2.1. SOLAS公约要求
	2.2. 国内航行海船法定检验技术规则(2020)要求

	3. 研究要点分析
	3.1. 选型选材
	3.2. 振动噪声性能
	3.3. 密封性能

	4. 节点结构
	4.1. 矩形风管
	4.2. 螺旋风管

	5. 结论
	基金项目
	参考文献

