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FREESE - BEASRET - BAEERET ~ W)L ET ~ il ~ BRI  FEZENE - HKE ~ BEE® -

SR

197044 - SEWgH I T ARG EIEEIE
o~ B bnvEEtEH ) (design to cost,
centralized design management) ZRHE » 1
B E T VUPE L -

— ~ FEAEERET (Concept Design) °

— ~ W&t (Preliminary Design) °

=~ 58935t (Contract Design) °

VY ~ HHEREET (Detailed Design) e

199045 » £y H (NAVSEA) Ryl EH
fiEE e E T S Re e AR TAE (Concur-
rent Engineering) ~ 2 T.#2 (System En-
gineering) ~ #fH{E. Modeling and Simu-
lation, M&S) °

BATHEREERET R - BE e T

108 BEZMEATIER+—HE/E

AREREEET SR T MR - RERE AT Tk
W5e (Feasibility Study) - {8ffEE R AR
B PLEREHHE S (Design Frozen) @ 7Eky
AR RMaERET ~ Bad s HEH -

LR EE SR  HilMm - B -
REBgE--- o B TR (MIT) F4E20/ 3045/
» EURFEACREREERET o S A I EE (PNA)
NEREAREE /A (Elementary Mathematic
Equation) s flE A BB EESE - AL
PR o LRI T T SEIE H R AR
AR TE R A ARG BT - AN SCRIfRE SR SNAME
TransactionsTIEMITEREHEEFF » BEFHREE
B EEREH - £ B AR A LR S22
TR -

Vel EL AR RREE T - IR ~ I ARARTH
HHEZZ S MY (Hull Shape) FUESRE » (kP A



RESERK © HEZKE ~ FERT ~ /KBTI
(Polygon) ~ fityi& ~ F&JJ ~ MR8 ~ Fike®Eh )y
(Hydrodynamic) ~ 3= ZEhiME ;e — i (i B 588
£~ A HEZSFHEEGETR - BB AR
A A AEA (Interrelation and Inter-
action) » FFALKRFAMETE 2 R 2 T

%

#ESNAME TransactionsTl# » A<F2
FrEf i E%EtEdTaylor 58 SeriesfdiBAHRF
(Matched) - HETNIEHE R EETEHAS Design
Frozen) §ij » {fEGEHIETw - @SVIAFZ = -

— ~ WA [REE B s -

o REHERS SGE R P RE T B EGE T R

=~ HE/HER/RE/ PERE IR K

VO~ FR R v B i IBE T A B

T~ FEB/KERIERF =R T HRCE R )7t
HEAVZE

N~ BEKRHAN R AR -

+ ~ WPIRE TR K SR EEEN ST

J\~ - Al fiEvs XBURERTSZEE -

+ ~ SEESEERCRE B SR

= B (Weight and Volume)
Bl BT GE 2hT - HIRT M
17 EHERGRE - DA - T T
WH5E - REGERTSE (Trade of Studies) @ 3%
R A AT A TR T 5 5 [AIRY - iR itk
REEERE » SEBEGR TR T R3E
RS SR Group 4 Electronicsp

BiEE A BB

Group 7 WeaponsFgZH rJ1TIERFSE » #YAHL
ERTTHESTZEEER - (ER I EEE o kg -

AR TAAY ) EE o EAEE TR
Bk DIEETESIE P - RN HR
TR fe 225

B S PBCR R B N B TE%E
B - IR TEM A EIESREFRETEH
Rl B LSRR

2 FEB HDW Y 7 5w (subcon) - #i%
FNEAA LT R A 51 B3 B BB 38 e i i 35
BB NERD > KRB RS TR v S A
Bl ke digs - FEan” A2 ke bfR2-17 0 fit
BORF ~ BABGER ~ W ~ 32 EEL[A]
ARWEET > &I THRENEFRIR S TE R
Ve s ET -

— ~ ARG E B R R

(—) VB B A ER TR IE TR 3K - DATE i
TEREEEIC » BN LB R B R 14 - B3t —2E
FEENZ2E O BUr iR - 5~ HikE
BB R ~ FRRE -2 EIRVRRTR - il
AR A BN A ARMEBEA ~ ik
SHEM ~ et E > B S
Y (Geometry of a Submarine) - FHEE
&l #6815 (Volume) ~ HE7k & (Displace-
ment) > (R RIETETIEIIAHIE] -

() EMEERRLUK T EARMRES & » 5F
AR IAIEE - R HEIE (tailor-made)
» BELUG R/ B5R (L/D) EMBETE “67 A&
BREARAEQ. ALY - fieiEipk — 2 fr ' i
HAK N EARMERERE -

(=) 5 [HEE A
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Mew generation of submarine design concepts
1. balance, ure-oricntation concepts
{(1)The m wve prowth of Chinese nav -
(Z2)Scena
(=L profilas.
{4)Technoloagy trends In submarine design.
2 The desing focused on the follow mamn characteristics:
{1L)hydrodynamics
(Z)Low everall sipnature
{Z)Extonded undarvwater endurance
(A)oettective sensors and combat svstom
=.Technolog appreach
(L)iKey technologics
-owvarall dc— ign and construction of compact.low signature
submarine
—pressure hull of hilgh-strength non-magnetic Steel
“Fual call system
-Permanent magnet propulsion motor
=Integrated sonar system
—optical system
orpedo weapon systerm
{2)The command and woapons cantrol
System{CWCS)

(3ypersonal tr'lll'ill'IB

Fundar ntals of submarine concept design
(a1Data bank 0 02 o4 06 08 1L
(=) reche Zsl?s',:,?c'ed““ o z, /L, (stations)
4_MNaw submarine dco s oare ready f f :
B2 BESEE g BEHEE3 i A s hE] (Equation (1))
HHRIIRIE : fEHE Society of Naval Architects and Marine Engi- BEEFIHKIE © $58 Society of Naval Architects and Marine
neers (SNAME), Vol.100.1992. Engineers (SNAME), Vol.100.1992.

v = (g) (1 — ()Z_;)nf 3 SIS/ =Y Vo bya T BELMHE B (run) $iP743 (Parabo-
5 N la) 7520 > B AR EEAR (Of fsets) FEAN
a=(3) 116D amey | v S o WRESTEREERAT W
Hory R d B B (Entrance) H5EITE 47 o
(Ellipsoid) fEfR RS54 (Station) iR EE (M) SEATELOEIYERR (Directrix) » 43
= (of fsets) FFAN™ K43 - EEEERMIRREE i SRS (BT M i S s e il e &l - 2
RERARE BB B 4™ - Jl— 1l = At 22 [ 26 fr EH #2 (Geometry of a
i Submarine) e

10 BESBWERTIER+—EE L



BB ABIEELE

Yal—x, 1% ')5’_* No PMB:
_= p  LetLlp=6D=L
L .17 La=36D=06L

¢ L ! Lf- 24D = 04L

With PMB:

Lo+ Lpyp+Lg=L

Lq=36D ~—L,—Leust—Lg — |
Lf =24D — L—-i

BRPE4 TR SHE AR AT ]
FHHFIFHR ¢ fEHE Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

AFTER RUN: y, {D/2) [Equatica (3)]

%, L, 2.0 25 3.0 3.5 4.0 45
0.00 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.10 0.9900 0.9968 0.9990 0.9997 0.9999 1.0000
0.20 0.9600 0.9821 0.9920 0.9964 0.9984 0.9993
0.30 0.9100 0.9507 0.9730 0.9852 0.9919 0.9956
0.40 0.5400 0.8988 0.9360 0.9595 0.9744 0.9838
0.50 0.7500 0.8232 0.8750 0.9116 0.9375 0.9558
0.60 0.6400 0.7211 0.7340 0.8327 0.5704 0.8996
0.70 0.5100 0.5000 0.6570 0.7130 0.7599 0.7991
0.80 0.3600 0.4276 0.4380 0.5421 0.5904 0.6336
0.90 0.1900 0.2318 0.2710 0.3084 0.3439 0.3776
1o 0.0000 0.0000  0.0000 0.0000 0.0000 0.0000
Cpu 0.5333 0.5952 0.6429 0.6806 07111 0.7366
(L 0.6667 0.7143 0.7500 07778 0.8000 0.8359
LCB, /L, 03125 0.3333 0.3500 0.3636 0.3750 0.3949

BEFPET T ra i e s At P e
BFHRIFAGE ¢ 58 Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

. = i Exponents
4= - : 1 ! n, = 4.5 |

y,/(D/2)

04 T os 08 10
(L,-x,) /L, (stations)

BRFPES sl EERE R (Equation (2))
HFHRIEE © 58 Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

ENTRANCE: ¥ AINI)  [Equation (73]

s
3
N

o sas: e
Lon o, v.a230 o_s9ss 0.5735

BRFPE6 e Al
FHHRIFGR ¢ #EHE Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

HgpE e E AR ¢

Ve=m (D/2)% (Cp;X2.4XD) (2AR3)
V= (D/2)? (Cp,X3.6XD) [ Ax4)
V=7 (D/2)? (L-6D ) (AE5)

CPATHPEE R EIAE RS - B RE
prismatic coefficient > Cp=1)

Total volume=V+V,+Vp

Al &pt V=2D’ /4 (3.6 Cp,+L/D-
6+2. 4C,; ) CA=6)

Hr

Vi DRI B e i e A A (Of £ -
sets for Bodies of Revolution)&Ffal” K
46"

V, CRAGHEE e B R AR AR B
T ORRHAET”

A o BRI E S - RIREEE
K G BB K ETE K - YA
N 2RI R B R A S TS (PMB) - £
5y TR A A AR (Volume) BYETHL -

() $ M A AR A R TEE » ek
I/ MERETEARE(C,; and C,)3%E - &M
RS bR E DA e /T8 8 n, andn, FyRkiE

3 K1=6-2.4 C,-3.6 C,, (AT

/KR 3511’/ ton

15E)7K N HEZk & (Envelope Displace-
ment > ENVD)

NEATE
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HFHIAE © 58 Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.
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e
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BHRIHE ¢ #EE Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

BRFPFO ¥ B {’?jﬂﬁ%%
HFHRIFE © 58 Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

= s

WPF12 KRRt

BEHZRE © fEE Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

Bﬁﬁ‘l 0 Eg
BFHIFGE © 58 Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

EYAL e

> PR ~ A

BRI - EEREM - (B TEEE)

EZZ WAN BALLAST

TERAR 12 R
K]

BRfPF12-1

ENVD=7D?/4%x35 (L/D-K1) (A8

BRSE R EEAM A HE/K & (displacement)
Hamaat -

CAVI N (B~ R T =% 52 W NTETEE [N
&= (NSO HIZ7K (Draft) &ZaT#LCB ~ VCB » 14
8% Bk T H R (Surface Flood) &

12 BESBWERTIER+—EE L

TERTRE- -5 5 S (Lead) fEA3 1 (Stabil-
ity) st Margin) filE=5 255 - FEUIRIL -

=~ et

(—) M ZYFERE (Volume) BEEm 2R - /E
B EE &40 4H (Weight Groups) i &L & BB
& 0 AREVI S KM (Naval Archi-
tecture) JF B o

(O EEA/KmE ~ /K FANEEEAHKE
HE R > e AMA412 -

Eil /3 4H & (Group Weights) BHf%

WEREER TR B - HASSR AT -

(1)Normal Surface Displacement »
NSC



-
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% L / // —_—
% ) SE— - ___/,/ 1
& os S — Hy-s0 |
E | — HY-100

oal - =] — HY-130
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BPELS  Grimfi /KT s K

neers (SNAME), Vol.100.1992.

BFHIFE ¢ f5E8 Society of Naval Architects and Marine Engi-

1T | 1 RN | i
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o3 104 105

neers (SNAME), Vol.100.1992.

ERIFGE ¢ 5 HE Society of Naval Architects and Marine Engi-

NSC=A+ 3> VL

(2)Submerged displacement » SuBD

SuBD = > NSC + MBT

(3)Envelope displacement » ENVD

ENVD = ¥ SuBD + FF (Free flood)

HrpFHENVDE & » K@ YkstEE
R B )RR T FE A PUAE RO MO AR R E TR B

» T LIRS ANGT

2. [FIRUVEE: - H43JHEE S EANSCELE -
Gl —E50E - SOTER R B
¥HE R -

(D RIEFSHEA R (HY-80/100/130) S5
TENBLEE - HA e RS & A #4Group 1/
NSCEL N PEERIE < BATREFANMH 13 5 =G HE -

(2) Emt& 2 fiGroup 2/3 > mFE®HET]
Shaft horsepower (SHP) Eil BE 37 55 & Fbiz HH
BREAGRAGEL - FEANF414 -

BB A BB

(3)Group 4/7 WIHEERER AT IEI T
R ERE R (Given) -

(4 Group 5/6 WJEF[EAAMYELBIEE
i -

(5) HAAL FE & 77k -

LEAD FRaExETARABIRETR K » HIGE
e

LEAD / A-1 EtfE  0.1~0.125

MBT/NSC el 0.1~0.15

ki 0.04~0.05 for single hull

e 0.07~0.09 for double hull

frdg Bl - NSCE EALE AL

_ [1+9%LEAD]|x¥[2~7] .
NSC = 1-9%VL—[%GR1x(1+%LEAD)] (A9

[ Lt s i) - B 2E IR

1

(=) EHA8E HHIHE/K & (ENVD) K
TH FH B4 9 B B 53 B8 (3 SWBS) 43 M ifea 3% -
ABEFRE/ R - CHEEEOA R AT
W BRI A AL A R -

(M) FEEAVMREALIE (Location) FRERHE
HEREIE 5 GHIEHFEEENEE
» SR EATERE R - B RS H
ffiE (General Arrangement)#I5E > FHEH
LB 21 (Compromise) 5 & H! fEfE Y
TR » A RETSEIHE/K & (ENVD) - $2HJ14:10
FEJTE 0 AR LETEMAEERETE JT (buoy-
ancy) ~ LCB ~ VCB » FFANMI A1 L=t - 78
HEHE /K SN RS KoK mE ~ KR - B
REES » SO 2RER - Bk B
10y E ERAS ¢ ZKin#HkZkE (NSC) -
izZ7K ~ LEAD ~ MBTHYEE.L» ~ {F0OMEIIFE 57 A1

hEEBE—ONE+"B—H 113



EEEEIE B0

A8 96 EBG(E (height of LCB above
LCG » VBRI EEL~1. 25ft) » (LI ~ 7k
NS SRR -

(F1) 58/ S B #EhE (weight and vol-
ume) FJTTMES3 AT > BT EE IR 410717
MIEHE RIAE @ SeBTE i I e R ANSE T

() EETay lorfifs il » 58—
B RpE R e Ry SRR G S
iy B E kR (Data Bank) fiTay lor
58 Series » fERFFZFHHEH -

() #ESNAME TRANSACTIONSTIE 5 4
fs AU 2 22t BidTay lor 58 SeriesBEHAT
(matched) -

O ARBE E R ERREER > E1E
AR - (R - AR - 2 |

U AREEREM R - FREIHY-805R51]
KMECE PEREERE & KIS A
FEkE VA W B r T TS AT I E AR
Bragat ik o

(1) Lead # &M

et iEEklead > NEAS SRR BAE IS
FaE o (e MR :

1. BEHR & - AR EEEET A5

2. skt & - gk P R i B AR E
pace o

3. R EI R -

2 FHEZiER Ploygon)

B AT IEITSE - BETE SRy i BB
& (Weight) Bl§afE (Volume) BT » $&MH4:
1IEH RFiAs - afarF] A" Polygon” TE >
e R ER 4 (Variable Ballast Tanks)

14 BEBWERTIER+—HBEH

IR~ (Size) kA E (Location) @ BB ETE
A [F]2< @ EE & By /7 (Buoyancy) » fE7KHH
SRR RE (Equilibrium) - VBB R]1T1E
WroERE e - REIEC R REMNI - MECRIBHE
féy (Balancing) BEJJ » TEFAr2E & Tl s A~
EIN St vy =St N = 2 SPRE L i)
&~ BF o GREFEERYEE

— ~ Polygond%iHiiife

(—) R ad ek - HoKmPEZkE (The
Normal Surface Condition-NSC)Hy#EHE
(Volume) LIEE T » AHZARIEVER > SAN
[FIHR/K R - RIHTF ST (Buoyancy) » BRECK

1. /KR

Y/ 63.6 1b/ft’
T HEV K R 64.0 1b/ft®
HIRFKEE 64.3 1b/ft’
R REFHSPETRE ) o BRERG B R

(Variable Load , VL) -
2. PFEEFRAR ¢
(O - FEZIRRERE - EErEE -
(2) IRFF it ol - 83T AVg/K R 5

il

(3) %@ ER i HE (MBT) U FEI&R (Residual)
VE/KE & -

3. ER#EhIHH # HIEH (Variable
items) » S3HEATTE -

(DEEERE Fixed Weight) °

(2) 1%/ (Fresh Water) -

(3)*&FK (Provision) -

(4)¥57H (Lubrication 0il) o

G) R R #fifE 7K (Fuel 0il and Com-



pensation water) °

(6) 25 (Weapon) °

(D AN & (Passengers) °

(8) &M (Battery electrical) -

(9) F R KAE ~ B FO/KAE -~ fER
& (Water in WRT(Water Round torpedo)

tanks, torpedo drain tanks, and tor-

pedo tubes) - FFHIEH > FIHLFRRMAEE

=

=

A B w B T E T 2R A AN
R10 - i FAEEhE Y &

Var load=) Var itemstwater to
balance /N

Water to balance =

NSCXW/64-Cond A-Y, Var items [ 2>
=2 )

NEYINTTi 64.0 1b/ft’

(O FAIRIE - 52 i a2 B i
(Variable Tanks)HyfiE (Location) X~
(Size) » 2™ ~ LIFEKE - H/KAYER R/
HEHS - B BGEE R /ANF ZE A R -

VL = NSC - Cond A AR

Mom VL = Mom NSC - Mom Cond A

(=4 )

L A TR B > DA A A e # i

(D IEHEH# (Normal) °

(2) EHEE (Heavy) -

QgL (Light) o

(D MEEEEE (Heavy FWD) °

G)EEHEE (Heavy AFT) -

SH M / IR (CIAE (The Forward —and
After Trim Tanks)EEUTHE /Ml - EEEFH%E

BB A BB

Water to Balance
8 2

:

=]

3

| | | i | 1
-5 -4 3 2 -1 [] 1 * 3 a s
FThraoon

BiHPELS Ry @
BEHIZE © fEE Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

PRFCN~E-flr - G SRAEREE 237 ~ NV
AR E T IIRFIAE ~ R -

HRBIE (Auxiliary Tanks) A HEKE
(The Envelope displacement (ENVD)) HY
MeranF O (LCB A E » TEIHHRE N - LiF

» BEACE AR AR A - B EAE
ElE -~ ZeatE s -5 DL EORE BNk R
12-1 -

2. (RATEHEJFFIHE (FWD Trim Tanks) &
feFaimE/k - BSEERYL - BuR/KEE » f
Foffedh - JW/KEE > EAZ I (ft-tons)
Fofeiiih - ARIENER - NFEIEE - JIEHE - &
A E PR EAR

[T o R B AR th o] DAE H —16%
AR HEE Ll R R -

SRILMENGIIAE (After Trim Tanks) K78
WK - #FEREZE T - AERE IR
R ek PR -

gk g E st - FHAE RS - Rijlt
BSR4 (a mirror image of the
lines) BB ERRE - RIS %3808
(Polygon) Hy3& 544 » FFANFTA-15 -

o~ WhE

(—) TERCEAM A % » AR E

VA=

PERBE—ONF+-A—H 115



EEEEIE B

" Polygon” WYJTIEETHE - BIR[1SEELMAY
K SErRE ST » B EUR ST S8 P E] -

(O R ISR - BRI
1TZ8 PN > Bl aisit -

(=) M1 0B S By JTHEET 2RI - A]%k
#fj# 8 (Variable Load)ElJEE# (Lead) & rJ
LUGAHEREE G EE 8" Lead” RYEEE AL
B A MM 0 /£ Polygon” HAIHYAL
o=

(M) A fHSE B - HAT BT 5%
JE& Sz sk - AT R i BT~ RE
e - I EIK o AR B AU A #E
HUESTEREERE T T o MEHGRRREE w] 22 EE
5o VB ERERET (Compact Design) - #(—
R EIT AR - Rz BVNRIE GRS -

TAESE R - A28 0 St
B B RAIRE - BB AR IR B R
fReistEEs > 1 EFERE & (LEAD) FijfS i »
[ Al e oS -

e lm L - AIERBAES & B B RS
G EFERGINEE & (LEAD) & © R >
HIsgER & (LEAD) 23 -

Ef -~ MiEE1E) /) (Speed and
Power)

TR P T ISR E H RORAR - SRR
URERE - 2 EEEMA FEE R ST (Prin-
cipal Dimensions) k& ERAITEML A HTHE
(Polygon) J& » WZEE FHHHEIRY B GE » 45
H AR EL JJ (Power) » {EE1SFE E HISE
(The Specified Speed) -

K (Surface Ships) K2y #

16 BEBWERTIER+—HEH

(Naval Architecture )HEIEEHHFZMAE
#1189 7177% Method) - ] DU FHEIVEH#E -
AR EHAHZEETR > RAITHE
WP B - 3 HEAZUE T (The Effective
Horse Power)
EHP=0. 00872 VZ[WS(Cr+BCs+C,)+AsCps+E (Ag + Cpa)l
CAZT)
— ~ R ELE) S R Ty
AT ST E A ERBAAN T
(—)Vx RFEMEE - -/ NRFEE (Knots)
(COWs ARG =K (Wetted
Surface Area)
FrERKEEAZ
Ws = zD? [ L/D- K, ] (A2 K,
=6- 2.4Chsr - 3.6 Cuea ( ATN3 ) KR

n, & ng PR FEANFL6 -
(=)A, NEE (Sai D iR/KEIE
(A, iy 5 &%) (Appendages) i%
NTEIL
(71 Cps TREEERTIFREL
(7O Cyy MR T 11R %,
(B)Cy  EEHEERH JITREK
2B ARG EE R & 38 (The Interna-
tional Towing Tank Conference, ITTC) 3%
1A=
C, = 0.075
f 7 logio(RE-2) 2
RE 758 RE=VL/p
FAR FCAREAMN R ~ R Bg/KEE 7R
BAHRR - ARAR AT AR E -
(O BCy KSR (The Roughness Co-
efficient) BFHMEIEMHME - HEEGES T

Tl

(=40



BB ABIEETE

200 -
——— I ISLTAR
LTS \x
\“::::::‘x\_
A .SO
= ==
S
E2 1.=2= 2
B, S
L= i
o.so

=20

BHPELG K, i

neers (SNAME), Vol.100.1992.

FFIZR ¢ fEE Society of Naval Architects and Marine Engi-

JEFIRE 3 53 i
BEHIZGE © fEE Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

2 REEYE KB IOFFSEAHR -

AZ B HIE 0.0003~0.0012 SNAME #
##fH 0.0004

W, AREBYRHTIHREL

ST R T IR T il 733t R 72 1 B B A R
17 > g HIREEAHUEH (Bernoul 117 s
Conservation of Energy) > ZAEEIEHI/N
A LN » KERREE (Wake) $5EE B
SEIR - Higm - B RMAIRES T - BUR
Wit - THESRSRRE ) » == SLEML -

FHAA L i 352 (Bow  Wake) T2 EX MK BE )
(Initial Low Pressure) ¥R R )
(Drag)BHJT - FLELITFEIEEEAYHE I 5alk » {5
EREEME -

AT LR i R b S A AR K PR TR

i 0.00789
C. mARHIHRE IR /K IHTHRA S -
o~ wh

(—) ErE /K (Wetted Surface
Area) Wf » ZHZEASCEAREEREHIAIA
N8 Bt 4-8 » 15 E|HE/Kk & (The Envelope
Displacement, ENVD) fi5 - AR W KRG A
#2/3 -

() A1 EM A KT FH JJ (The
Wave Making Coefficient) » {HER(AL.7EE:
LR BORMAGTE -

(=) MRS AT (Snorkeling) FRZE & )
SRR Ko7k N DL A o

(M) 7K N MY @Y #efil 3 A (Control
Surface) FWLEE (Sail) » f5MYEERJT (Hull
Drag) IR AR E 47 EL > H S JIE 1B ik
(Main Hull) J5iEMRIRYEEE - Hrp

1. FEhI BN 3= 2 RS (Size) RIME
(Shape) #§ A7k T ids (Hydrodynamic) HH
Fm o WIREEEEKC, » LLXA, X Gy &
B2 pEARHAL -

2. TNEETR[AIBE - MERSARELETPEEGET R A
AF -

Ay X Gy =L X D/1000P2A 3018 -

(Fu) #& a3t BT =0 - B m] LR &G
HHARETT(Effective Horsepower, EHP)
i (Speed in Knots) 3 JJhE -

{f ~ 1242 (Propel lers)

WRARER AT 5 [ ST > SafllMnsstE T
- PEHHEIHEDT -
iy

PERBE—ONF+-A—H 17



EEEEIE B

IR AR IESE (Controllable Pitch
Propellers)

HH EEE4E (Counter Rotation Pro-
pellers)

i 4% (Ducted Propellers)

& R B AT A B E T

SRS EEERES - B LB R
EXETERMRAE (e O (2 body of
revolution hull) & - ¥R (Control
Surfaces) 577 » FEE ~ B ~ 1@ >
HAiZ AR ZER (Blades) - #¢F1HEE
A~ RERIREE - 2R -

WRAEEG AT B P8 - P TEMAEEEE Y (Tow-
ing-scale models in the towing tank)E
HEAEE S (Propel lers tunnel) 5-EREH
SRR o IS EE RS (Open Water
Tests) & -

FEATEERS AT

Ke = i [~=1]
Kq = pf;z [A=2]
o= [225(3]
s (2 2k4]
SRR

K, = HEJ71%8 (thrust coefficient)

K, = HHAHRE (torque coefficient)

J = HiEAR# (advance coefficient)

o = WRAEERENR (open-water effi-
ciently)

T = HEJJ(thrusts (1bs))

Q = ft¥E (torque (ft-1bs))

d, = BRHEEE (propeller diameter
(ft)

18 BESBWERTIER+—EE L

[T |
|
L]

TORGUE COEFF ;]

W oM o 48

THRUST OEFF (K} EFFICIENCY

aw oM 0 113

ir

an ona 100 a0

BRFPEL8  WRARESE ) B A1 RE R G el
ERAGRE ¢ $5 8 Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

= fEasEESH (propeller rate (Rev
per Sec))
0 = W/kEE (water density (1bs/
ft)
PR A A R - B A R B R
AERIRA18 -
IR BT B TR - & A AL ARl
i o Bl EEHIZEM (Control Surfaces) &
BB ZREL - EEA IR (Non-Uni form
Wake) » FERHEISAERER » ey KHRE) -
aE MR ~ RERIREE ~ S ay -
FEERRR ~ FEERH DT ~ RS HEERER » Rig
BERE TSRS -

P ~ MRS EAMRAZAE E/EA (Hul |
and Propellers Interac-
tion)

WK IR ML > [(KISZEH ) 2
8.2 Wi (Fraction Wake) - BfsZUERE -
R RR SRS sy v (1 - w) > i o B
o W EREL -

WA O O —TE EE R o B )
AR T - ZEASEOKTR - RIERRRE
EVSRE > BEIOHETT - HEJIRECRt -



HEHR/ (1-1) » HAREMLHTT -

L IERIZE AR G B S (Model Ba-
sin) B RSN IS (EE R HEIH
ISR T SEER} -

RSBGPS By B m] IEHEG T A R T K]
2 0 FEANREL9 ~ 20 - BD(1-w)and (1-1) %
(L/D-K2) Hii#& -

s (Hull Efficiency) #5E % (1-
v/ (-w) » HRIPIRAE RIS FE B IRIEHE T/
Ko B2 VAR ESER (1-1) / (1-w) 5 (L/
D-K2) HhfiR[E -

ity O B R - HEJIIRE (K _t) A OF6E
Ay

_ EHP 550
Ke = v3 [pDZ(l—t)(l—W)Z

| 72 s

=HH

V WYEfT B feet/sec » 5504RE Syl
ESE

HENPEIVFEE » (1-t)and (1-w) BIR]{E
FHAE19 ~ 2088HY - SSHETI0RE (K B R TR
(I G R H AR BB R AR Y 3
ANFRHAELS - BZ AR IR AN FIK, R s A~
[EP/DELAE (Pitch/Diameter) » BRAEMIRER
1E I R AR AR ACIRY - 1SR A AR - 1
APUERSEEAL T -

A (Kort nozzles) #RZACSEAEHEMS
AT ARG HNERAEHE ST - (HBEEROK

PCHE & £ = ENP/SHPHY FLAE - A ik
ER - Al LG EHEECREL

PC=gper [A=2]

= , = open water efficiency

h = (-t /d-w)

BB ABIEETE

10— — - — : DplDh = 0.6
o5 T~ —f — gﬁ - gi ‘:
= ol T == — D031
—_— 07 .k\_"“L-—_.,_‘h"“"‘h—-— —
o.s _ -z——_.____‘ h_‘_‘-‘-‘“'_‘_‘—'q ._-___‘-“_'_‘_“—-——n.
—'—-—--._\___“_____d
os
o2 4 3 ] 10 12
L/D - K2
Ffr19  (1—w) vs (L/D-K2)

BFHRIFE © B8 Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

——— DDA - 06
11 S SN — — - o.
~ =~ Dopr-os
10 2 —=— Dp/Dhk - 03
T < M~ —
— ool 'Eg‘{h"':\: :h____“_‘_‘_:,___‘___
osl = hﬂ_‘:‘“h-——u:h_“"_‘“* 31
1 +
a7, - 3 8 1o T 12
L/7-D - K2
FfH420  (1—t) vs (L/D-K2)

BFHHE ¢ 5B Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

1Ls = —_—

— - —! 4 -
_,_‘y—-—'_"._'_.-_.._._._..

1.4 —_— .
_ L.,4 - ——
.—-—-—""" I e,
1.3 — . —
T - —=— DpI/Dkh = 0.6
= — T —~— Dp/ph =05 H
= —=— DpfDhR - 0.4 |

Dp/Dh = 0.3
10 1z

(1-9/1-w)

1z

WAL

R
FH21 (1—t) / (1-w) vs (L/D-K2)
BERIZGE ¢ 5 HE Society of Naval Architects and Marine Engi-

neers (SNAME), Vol.100.1992.

.+ = the relative rotation effi-
ciency factoritHHIREEAEMY AL - ZKELPS
FHEIEETE -

HHEERE (PO IRERR » FFEEHPHIAR
ST E H il T (SHP) jifR - ik
(=RN2Y

V{l-w)

] - nD [_/l;\fc?)]
RPM::GOK%%¥2 [A=4]

fERE—ONFE+_B—H 119



EEEEIE B

B A B U E R AR g o B
RPM(Revolutions Per Minute) A58

5E R B8 Bl R #E A B /E A (Interac-
tiom i » A W Match) Eatsas EReE:

ZE - %548 (Structures)

Ve A R ARG A A T — A RIS
AR 7 (Uniform Pressure) e

HFERR T 5% -- S eI - SR T/KENIL
FRIZUGIKERIBR ST ~ BhRR ST ~ JRRE B 55 A
FEPFTRRE - RAEERET R REE A
ERRR ] CRAERLSCGEHim) - oA B S i RH
SRR 422 Be 4221 -

] A B A K (fourth-order
differential equation) - fiEPLER 7%
(Shell) BB (Infinite length) [ElIf:
AR IR B Y% (Def lection) fiRE
Y EEREF KRR TG / e hm BT - BZ AN
ST EREIR S BRI T -

hnsshE B R R FFBE I Bl » REFEIRR
JIER ST B BY Y] (Shear) 2EREE & -

Wit 2 3 B BR T 75 B )i B AU BRI 4R - k
RERIRE T 15738 BB 2 IE FRE -

W& &faf Frame load) = kPRL;

P = #NESEE S (External Pressure)

R = BEJI3:E€ (Shell Radius)

L; = B (Frame Spacing)

A; = BriEEE (Area of Frame)

o, = MBS (Stress in Frame)

o, = F{REJI(Yield Stress)

t = BJIEREE (Shell Thickness)

120 BESMEATIER+—HBE/H

B wiNG

BRHPR22 BRSO R
ERICR  MEEEN . (EIEREEEE)

U QESIALEE S B

BPF22-1  TESAE MUTEINR 1)k

BERKE : RN - (CBIEERETEREE)
_ load _ KkPRLyf
Then O = AT T Ta
kKPR
and A_f = O'yt
Let O'y = O'f
ko ftL
Combining, o = —L—L
g F ar
Therefor kK = %

— VB A T BELJRR 5 e R L [
#0. 375~0. 400 -

Arentzen and Mandel (1960) 2&#%
FITE TG R ) 3% — R A R A =X (Fai ]
Modes) :

1. R )R AR A = (She 11 Yield-
ing)

2. BRI ER ) B TR ER T 22 #4 s R S A
=, (Lobar Buckling)

3. WiE ~ BEJI5 - e BE K hnsE



o

BRFPE23 e BLIR 5 el b
BERIZEE ¢ #5E Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

# (King Frames) —fi¢ A2 E I E (Gen-
eral Instability)

FATEEE /] (Failure Pressure) i)
T A BHER L > "THHoop Stress For-
mulafliE KEEHE - AFFHE I A] DI SRR
FEJJ > Hiliml fE JIIEiF 2 iR E IRy —F -
T ACTERE I AT IE T 1521, 16 x [EREETT -

BB TR - VB AR = R TR R
A FE TGRS - RSS2 kR e
i o

WL R, 06 » MEAmAN BT PR AR
EER T AZE S BIETEL o RStERRERE IR AT
AR -

PDL =2to,l or P,= =2 (9]

RiEzeyfth (Lobar buckling) #5E %%
ToBE T B e o R A R = IR
HREIEREZEY) (Lobes) » BEH ) ERIEH
B -

/N E R - mZEREZEY > Von
Mises(1933) #E R ME%)E (Elastic De-
flection) MR DL » AR A ZUEERS

BB ABIEETE

b > R E R -
2.6E(t/D)5/2

P, = L/D—0-45(t/D)1/2 22

P.AREMHER ] [ (Collapse
Pressure(P) ] - Wik EAEREZRY
(Lobes) (& > n=(x R) /L EL,/R%&t#/|\NF
» NULZEBRRCOR

o RHEEERE - AKX (22) 2 AEA
AR LB A RG] » 7EL;/DELBCKIR »
A Euler sz

Pr= 2.2 E [T (23)

& =R TR A AH R AR - fE
ARG E AV ARE RS TR 2R - FEAk 4
24 o

Kendrick (1953) — & B & R RS -
B - —HH RT3 SS— M R e
BEEEAY RT3 > WIBHIRES] (Stress) Ky
AR LA - AFRMHI 8 (Buckling

Strength) B FEFPATE -
= £ m* (nz_l)EIe
Pcr E R (n2—1+m72)(n2+m2)2 T R}Lf (243)
nR
where m= (24b)

m, ERMEAEIZZEY) (Lobes) BiE » #4
BT

L, fAFAEEEEL king frames FHEE - 20
= 24a) FHEHREMESIFE (1) - HRES]
B L) » ATHAGD#ERS -

JBR 5% F% 4R (Shell Yielding)

Bt e e )y - BEdER A E JIBA R -
Van Sanden and Gunther (1952) f&585F Hif
(Deflection Curve) > ZEREH92 ~ 92A /7

FERBE—ONE+=-A—H 121



EEEEIE B

LOOO —

~

1 - PR P e ——— Ty
o011 0.1 1O 10 100
Frame Soacings ~I»

BRHPE24  iTRIEE T AR (=

neers (SNAME), Vol.100.1992.

FHFIFHR ¢ #EHE Society of Naval Architects and Marine Engi-

= BRI SRR T S MAsE i IRE - Bk
JE I35 A=A BE 1 IR

JitE=92A FHEYHET] (Tangential
Stress)

JitE 92 R Ryl a € J7 (Axial
Stress) » BeARZHANT :

R, = BRI IH (Mean Radius of
the Shell)

t = BJIEREE (Shell Thickness)

o, = HhA e )] (Axial Stress)

o ¢ = YHRHES] (Tangential Stress)

9 - 18.2Ls/D
(100t/D)1/2
B - 1.555N (R t3)1/2
Af+bl'
bt
B =
Af+bt

coshB@—cosO
sinhf+sinf

Equation 92 of von Sanden and Gun-

ther is :

122 BESNEATIER+—BE/H

20t/ )

P =
(0.85—B)

(25)

sinhB—sinf

where K sinh8+sind

There Equation 92a is :
zaw(t/p)

(0.85-8)
1+H [W]

3sinh(8/,) cos(6/,) + cosh(8/,) sin (6/,) (26)

where H = - sinhB+sind

K, H, BeNFRFR Bk (Transcenden-
tal Functions) @ EZ&EFEHIEZR# (Local
Framing) EBR I E 52 2 (Bending Ef-
fect) °

N RERErE

H > ARFAEEIE Midspan) BE S48

K> R MrE B it 2

von Sanden and Guenther 925292A 7%
= ME R I AETE

o X = WrigfisE-hEiEhm g )

o Xp = WrafhmEss

o (¢,) = PrEfiiEHEEUIE S

o (o) = WrEaVIKES]

Hr o K 1 FFER UGS SMAY
SR - FHFEADE ¢

0 (Xmy = = [0.5 £ aFs ] 2D
o’ (Xpy = ? [0.5 +aF3 ] (28)
0 (@Pmy = ? [1- a(F: +0.3Fs )] (29
o @ = = [1 - a(l £03F; )] B0
Leff = LfFl + b (31)
© 1+(b/ g ) +LptF /A7
A*external = :0 2 Af




Rop

* —
At interna = || Ay
Reg
P - 4 cosh®n.0 — cos?n, @
= ) coshnlssinhn16+cosn263inn28
na nz
coshnq8sinny 8 + sinhni8cosny 8
F: = n2 nq
2 coshni8sinhn16 | cosn,@sinn, 6
niy nz

coshnq8sinn,@ coshnq8sinhn,6
na _ ni

coshnq6sinhn10  cosnyfsinnyf |
ny nz

Fa = [1—3172]1/2

n, =1/200 - n, = 172(1 + y)"”

v =5 [
v o R EKLL (Poisson’ s ratio)
v 0,0 AJERAPR/t 0 P=EREEREE UG /KRR )T
» R=R, » FMIBAR -

SR AR o JAZE/INIRO. 5 x<E AR
FEIRFETT - B2t L K3 (Factor of
Safety) &R /7% -

5 B R E KRR ) LA RIER
HHERA

1.5 on yield

coshny8sinny8  sinhni6cosny 8
na _ ni
coshny0sinhn10 | cosny0sinn, 8
ni * nz

2.25 on labor bucking

3. 75 on general instability

BRE L R O B R SR
VR ET] -

BRI R E R EEFHE - HESH
lobes buckling J¢general instability#%?
RIS RN -

SJIEIFEEZ2E (Ef fect of Out of Roundness)

it AR ERER IR s Az E - BUTE
A EE T - MRS Y EDE o SRR
BiHaE - B ARRERY - NIRRT

BB ABIEETE

BB (Mean Circle) BfRZAZe, » A
BV R IE » BB E R & dERER v=
0.3

=i ) (32)
+ 0340 [1+ 4R:‘;(5°;f“”] (33)
L (30)
o [ i
+ 03, [1+ ‘“;f;s(f;)] (35
a :LA—f; B:LEf a, :% Wmay = J“TRS[l—E—aFZ]

w = deflection along the curve of
the shell

e ssE (Frame Strength)

W smEERSs - MyseEsa AR - &
AnEsE - HIfL e E - PreiEt g
(RIS B mT R AR 7 - A R EE(
BRI - #RA RS RS AR -

WirE 7R 32 R g e ) BBt i e J ) <5 Wi e g
» von Sanden and Guenther Z1EJEHEHET]

q=FP. > q = load per inch of radius
of the frame.

P. = design pressure.

iz v = 0.3

1 +0.85 (B/B)

F=b 1+ B
5. = FPReg
¢ Af +bt (36)

Kendick (1953)#RE YA - tRED)
B2 7 Bending Stress)
Ece, (n?-1) P

RIZVA Per— P

Op =

FERBE—ONFE+=-A—H 123



EEEEIE B

c RRFEd il Neutral axis (NA)) F|
W et - PAAKEETHERE )T (Col-
lapse Pressure) ° P fAFE—MIEEZENE
(General Instability)HAIEEET] - EARFEAS
KA%# (Young' s Modulus) ° HhrigHaEE )&
TREEE T T s B HhBR e & -

o= 0. 20,<0y 3D

S ms s - BIRMrE R HE
HIEME > #hrEEPECRERE - BgkE
B EATEER - K — el S AR
AR E R -

KE 58 (King-Frame Strength)

KIrEesERr e - HHE RS
FHE] > ME—ZRHEAZT o BRITEREE ~ K
I i A U B — i F AR A =CAE A
o KIrE KR ARER[E] » BRI S BE T )
BN E - HERENRRE —FRE -

RIEt ERE R B 13 R R L. 3% »
DyIREARIIEELER » LR &M
SRR > [EXR 7R, (or mDy/2) -

P.. = lobar buckling failure

o. = FrrPRKFcg
¢ AgF + bgrt;

1+0-85ﬁKF/BKF
Fxp = bgp —————
1 +Bkr

bgrti

B =

KF Agr + bkrt;

Bur = 1.555 (Rg t§)1/2

KF AkF + bgrt;

Ece, (n?-1) P
R4 Per— P,

Op =

KihE King Frame) $&JHE JJZE N ERIE T
FOSRREIRAS  A0R

124 BESNEATIER+—HBE/HE

0= 040, (38)

FERFZHEAEHE (End Closures)

Fott s YIRE /el - A IRZSEIUEIRIE
e A0FERES ~ EIYIRR - DLSEARCINGE A B
FEZEINGE o B & EIPE R R RS B K (B R
RERES -

KIEEREEA HE 2L fEERGREETEIA
g B BE A EREAIUE - BREE
~ B et g

FEREE AT -
_ PR}
Oc = 2 Ry 39

where R,= radius to midplane over
a critical length, which, for steel,
is L = (2.42R, t'»

Oang = 0.84 E| |’ (40)
0
R T B0 - RS RS N

fRIETI(Yield Stress) - HUMiRE R AH
RNE e

fig £ (Bulkheads)

i BE A S R om R ST Az —
o MG ERE R o B IZ K EE
(Flooding) » RIFHSEARIIGEM BERTEA IGE -

% sk A g HEET - RBREZIRRT » HE
B GRE - e EE A RS B R
B E I 2 R )3 S B - AIRITER A
(Finite Element Analysis) EfxfERREE);
% o WREEGE TR E R BE B SR T -

i (Deflection)

rEREIRIE e A A s B g > &5
RV E SRR ~ i ~ 2 BUELRE R HoAthE T



RN E - AN B NES T > EYIA
BETE R NIRNEERBE S Ek - FES
(Stress) i (Deflection) BAf% -

OR o
= =37 41)

BRI U By A MRS R A, > BRIFRRE
R g > AHERR ) E ISR - TR
JIEGE - RS I5 -

i ~ 7 EEEN S (Hydrodynamics)

BT REE) IR - S R IHEE RO

1. 3 (Dynamics Stability) °

2. ¥R (Control lability) °

3. PERIEEHINE ~ R~ -

EMMEAEER  Hr]aRFEE -

TEMUIRE V8 M 0 ZH B U AE b BR 5% Ay
(Earth’ s Geometry) BEAZE K [E] € T A B
IS5 —RHEAR - SELERAMRIHE G - (B2
VB 7K T HYEER (Trajectories) B A2
Y o

WAEERET - (S EEE EE/KSEH - K
ERo B TR AR (Path) » HFEEAR ~ 7K
] o B L S5 o

Tite ST EAR LN W% J1E R (Ber-
noulli’ s Conservation of Energy Equa-
tion)

JIEL RS &

F= C(y;pAV?

M= C(y5pAVZX

Co, REAFITE IR/ & (Compo-
nent) H-ANAIAIFREL -

BlanFJ3 Lift) s 27 (Drag)

BB ABIEETE

Frezf] - AMRRE/AHEE (Wetted
Surface Area) » HERFJRERER R AEHE
(Cross Sectional Area)

HEGEANH

A =L REJisE

AX = L RERJjHES &

AT E# (Newton” s Laws of Mo-
tion)

F = ma = mass x acceleration

M = ITa= moment of inertia x an-
gular acceleration

6 TEAF > A=/ E - F—FHEH
1 /NC= W (T

JIEL T FE e R AR B - ARE
Mass and Geometry PG R > ELAFE e
IR Ry I8 Ty, E|E -

FRTE TR PRI B > TR T RESRE A -
HMAEARR -

— ~ PEHEE R E E R E AR (Zero
angle of Rotation) » #&f Rl E E Ak
i (Controls Fixed Condition) - JIHZKJR
(Steaming) ELARLTT °

T~ BRI AR o U RS [E e R RE
» PRERAT -

VIS S S S R a - LAY T
C WAERERINIRE - AR EERR - e
FE Y6 T (Disturbance) B - 7&K
T Ber 2% (Angle of Attack)
23R8 > PURFRERSZ R e AE  AOPEA -

A e 55— FE AR OKSETHED My #8251/ 4
iR pE - SRS RE RS EN JJ/EH (Hull Dy-
namic Force) & & JJFELIEIE [ (C. G. ) FEEfE

PERBE—ONFE+-B—H 125



EEEEIE B

» BRERIRE 3% TR SRR RS T R R
T R e R AT

TR S VB TE M (Inertia Effects) 2
2 BB A mny T o B8
MEEEAERI R A JIELTIHE - KT HEERy JJEL )
FEIRE - B RIE BT o A
B4 - TGS R M R i HE B T S 1y
(Stable) ; #5RIJJER TR & Vgl — iR
DURRRERATE - ks N F4%r (Unstable) e

LI VAR T2 B T RE B AR AR (Sinusoi-
dal Path) > §#f38 (Static Stability) &
e/ B R L AR

Fofte CRATHE B > CRIFVBIR A 1
» L 1EHIZEM (Control Surfaces) PN E -
RS A2 F A 2 5 e 7= F2E il ] AR (F ixed -
Planes Forces) i P4

R RBCR - e B MRS A =)
MIEEs% L (Aspect Ratio) °

BRI RN RS Moved) o UV 12
HlHERIE - MRPEdIZEART ~ A5 ~ TBIREH
T 2 B R B0 » 261 R VEHE ety
iR EI B - B L2 E R
i apdiE SN A

Fo=ma=""/, (FEE1E) - iy &

ERITT T Bt e ) T e J IR ST

I HEMITR - KiF 0B E EBGH
SRR RAGR - RIS e AR )
¥ R MR A 2RZR (Ultimate Safety
Factor) » TRAKGEMITTI » BARERAIHEESR] -

s (VO AT o [RIGEESEHEIRRE - 3R
BHIREEANFT4-26 8

QNS EL TR SEEERIER AR - B

126 BEZNEATIER+—HBE/HE

Hull dynamic force
Hull inertia force /
Plane force I / Angle of \artnck
| e

{ (e — e 2
U
BpFPF25 Il 3832 J1m Rl

BEHIZGRE © fEHE Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

BRFPE26 et Bh /1 o3 iilisl
BERIZERE © #5HE Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

JIRRIZIINE - B farskag 4 -

R AR B - TR A1 B 5
CGEEAETRESENIMER - EA IR - EE
A e b - AR S -

FHE e Ty - SEE A B i e
MR - ASRE SO A A R e
S5 WERRCHERGIRGE - 2653k FHL
BAS » Hrhp R IE JAEAE AR AMER )5 -

WLEE (Sai D IEMERIN B - BB A G %
i HIRArE - eIl - iR aE A
AR > NSRRI AL - &K
Ui (Cross Over) filfig B g - &AL
KERF » Sl i A E A - Bk
TEBEAEARDL -

Ve DISRRE S8 B RN
— 8L (Neutral Point) 5 S3— Rl



BB ABIEETE

@
Heeling Moment
- - "",Vz()'ﬁ— Yog)cos B
J,?_;‘ Righting Momemnit
3 + C ) = ABMsing
Yoo L (A = Displacement)

BRHPF27 e 7 R [

neers (SNAME), Vol.100.1992.

BFHRIFE © f5E8 Society of Naval Architects and Marine Engi-

TABLE 3

SUB TYPE R

SLOW ATTACK .07 .03 .16 .04

FASTATTACK .07 .03 .10 .04

MISSILE 09 05 .10 .06
BiR29 PR AR (R

BFHRIFGE ¢ 58 Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

BiHE28  DRFINES B 2P iR S
BFHIFE ¢ B8 Society of Naval Architects and Marine Engi-
neers (SNAME), Vol.100.1992.

Ehi(Critical Point) > & MEMEEN SoAE
PERIBMGIRE - Pz B E R e o
VERER L (HAN B AT S IR Z )
FUCEBIGIARE > (BN OOE s -

ST BRI AL B SET B ODRYRT T o EHiE
SEEANK o SRR A7 B B e~ 1l 2 By
TR G o AEARRIEY - O EGA BT
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