PR E M - B ERPRE T RIS

www.bzfFxw.com

1CS 47.020. 01
U 04
#F3ES: 13306-2004

EP"“‘AEA%FIEIH“HEFI_IL*T\/E

CB/T 743—2004
%% CB/T 743-1999

ARt E X ERN S

General symbols for ship design

2004—02—16 k15 - 2004—06—01 5L}

EffRlE=HARINERES % %



CB/T 743—2004

VA= O I
) R A i T PP 1
O WSS e y,
3 R L T B T T R A T o e e e e e e e e 4

e ey o Eov 2t 6

5 f

o g e L e e 8

B B T T e e e e e e e 9

e = 10
LRy 2 oo 6 3 A 13

10
11

S i /50 6 o (A 18

v ¥ NN e e e 22
ey A AR 24




CB/T 743—2004

B B

AR HE R XTCB/T 743—1999 {ARAATIIFH FXLEAF ) BIB1T. i gtz HAZ{CECB/T

743—1999. BLRKAEIT, X FREAATHRA AL TS MIEHISKIE 3100 ([E
GB 3101 CATKEL. MUALIAF S R)—ARIGND | GB 3102 C(IZfERfL) *

SreLfr i RV RTY
ZFbrtE, al&nahE i m

GB/T17842—1999 (idt ISO 7463: 1990) RHFFIEH /KIh4X (ITTC) A {ITTCARIZEYH LTS 1996) (3

RY o 5CB/T 743—19994HEL, JH AR FEETEZ{LINT:

1 XY R R B RHE T A48, S RPR RIS R] 7104, MM T “MldEEd s |

“HRANERAIE” « “HRIRY FFRIRE.

2. W T LN FEAF AR TR “ARRRIERALE |

HRATELET . “HER” 4

ST REZMONEE . LT —E88mn, i, £ “WHES” F38m7T “YHEpE” . “7%
M SRR T . 4y, [NEE, B (GR) T SRS . SRR ERMTAY R F T 610

%o

3. BIBR T RerdErh AR gV R, Bl “ 507 VB E XAMYIRZER, Plnit i aFR 56"

DLRICEHAR, Flin “rpoifr” pJRfr kg “uE” sl 17 5§

AfrE R EAAMN TSR 2Rl sl
AR HE i T AN TN SRS SEOR SR 5B A

o

FbpAE AN PRI S -CONHA. FIEME TS S AR EZET U T

AARHEETERETAN: FMER, B B, FHB, FOHE, FEiK

T o0

A ARHE T 19854E2 H Bk KA N [H R ERHE, 19994F6 H 3% B R 5 4 AR AT L bR HE

I1

i i




CB8/T 743—2004

ARRRRITE AT S

1 3EH

elE:

7[&*{] @ﬁﬁj’ﬂﬁﬂﬁﬁﬁnu ﬂﬁi?fk"‘

EARUEGE T T-HEARTFSY. WREe. b, $laf. w210 B84
2 BETFs
M5 &L

3 MBENLAERERBERIETS
Ak LA 32 32 RN TE R B4 5 L #2.
4 PRMABANESS
R AAEE 15317 55 WS,
5 FRAARBSHGTS
ARt AR A B0 2 BT Y9 L3R4
6 RRRAPEDFFS
ARAABR D 1545 W25
7 BRRHiEEGTS
AR ANHERE £F 5 W36,
8 FARfRIZHETS
FRAR AR — LTS ERET, EehSBERS, HERFHNL9, KT REI0, PIFE
BEELL, IR REAERA R K12,
9 FBRFAFTRTEST S
AERAT PR 55 — 3E AL 213, AT mN SR 14, RIS IS ENZE15, ITESair
H.2:16.
10 HRES
FERF S — I W17, IR K18, R WR19, ST L2220, iy (JHug
P) W2l
11 ARSI S
AR A MR 77 W3R 22,




- —  — i — —

CB/T 743—2004

%1 BRATS
5 2 ¥ 5 5 v T E A
I—1 KB I L m, mm length
1-2 AN b, B m, mm breadth
1—3 roBE . IRHE h D m, mm height, depth
1—4 L S ¢ m, mm thickness
1—5 JEEE d, D m, mm diameter
1—6 G =X r, K m, mm radius
1—7 T, FR¥Y S m, km, n mile length along path
1—8 3 4 8 m’, km’ area
1—9 IR BB i V m, 1 (L) volume
1—10 [P 1 461 g, ¢, a, B, v rad, ( °) angle
1—11 i {E] t s, min, h, d time
1—12 FE T S period
1—-13 LIS f v Hz frequency
1—14 LS n, N r/min, r/s rate of revolution
1—15 [£% ] 3 Hf v, V e u m/s, kn, km/h velocity
116 | [£%] b K a m/s" acceleration
1—17 &y g m/s’ acceleration due to gravity
1—18 FHIE RS @ rad/s angular velocity
1—19 y 1 IPE S L o rad/s’ angular acceleration
1—20 71 F N, kN force
1-21 | & G P, ¥ N, kN weight
1—22 | hft ] m, mm arm of force
1—23 s = e A M, mm amplitude
1—24 | JJ5k i Nm, kNm moment of force
1—25 | Iy W T, KJ work
1—26 Th# P kW power
127 NER n — efficiency
1—28 | fig [H] E J energy
1—29 it Ex ] kinetic energy
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221 (45)
g % =5 LR G L A
t—-30 | #fe Es ] potential energy
1—31 Pk (i) m kg, t mass
Jo B3,
1—392 I. J kg-m* moment of inertia
(35ZhtRED)
1—33 | k0 Z ¢ L, T m’ second moment of area
1—34 | IE JRd&E. W F Pa, \Pa pressure intensity
1-—35 gLk 0 m/s, m/h rate of flow
1—36 HIZ [ il ] s HE d — relative density
1—37 | [Fihi]EEE p kg/m’ mass density
1—38 12 Bl RS RE v m'/s, mn'/s coefficient of kinematics viscosity
1—39 | ZhJIEhRE 17 Pa-s coefficient of dynamic viscosity
1—40 R ¢ oC celsius temperature
1--41 iR 4, J quantity of heat
‘ specific heat, heat (ahsorption)
1—42 | tedhs o ¢ J/ (kg-K) _
capacity
1—43 Ak C — coefficient
1—d44 | FEREL r — friction coefficient
coefficient of thermal
1—45 | ARIKREL a — _
expansion
heat transfer [heat-conduction]
1—46 | 183 FREX h a W/ (m"K)
i coefficient
1—47 Bk gl £ L dB sound pressure level
1—-48 il I A (electricall current
1—49 11953 U v voltage
1—50 LN R $. electric resistance
1—51 H e A F capacitance
1—52 | Eiipnify K A/m magnetic field intensity
1—53 ZEREH ¢ m/s velocity of sound
1—54 y iies E’, E 1x luminosity
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%2 RRJURISEZRMMT ARG S

J¥%5 4 IR S R 5 o X A
2—1 [ #iK L m length of ship
22 B Lo m length, overall
2—3 IKEL ¥ Ln m length of waterline
94 A48 (o] & Lie Lo m length between perpendiculars
25 LTSRS Le m length of entrance
2—6 AT Ly m length of parallel middle body
2—17 B Ly m length of run
2—8 it B m breadth, moulded
2—9 TKER T8 Br m breadth of waterline
2—10 | K KMH3E B m breadth, maximum
2—11 | Bl D m depth, moulded
L2—12 RNz 7K I, d m Efraught. moulded
2—13 v rE kK T, dy m designed draught
2—14 A A ¢ T ds m scantling draught
2—15 o K77k Tows, G m draught, maximum
2—16 | HFFAEREK Tor du m draught of summer freeboard
2—17 ANz 7K Tr dF m draught at fore perpendicular
2--18 ALV T, G m draught at aft perpendicular
2—19 LBl I. 4. m draught, mean
keel draught, reading at aft draught
2—20 | NEAKRMZK Tw. G m .
keel draught, reading at mid draught
2—21 | MK RIZK Taw, Chow m
mark
keel draught, reading at forward
2—22 AR Rz 7K Tor Giox m draught mark
2—23 JREL E58 5% BL — base line
2—24 | mifkuLzk CL — center line
2—-25 | FlAkikIR vV, ¥ m’ displacement volume
2—26 7K & A, W t displacement
92— 97 HHEK Ci — block coefficient
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45 =/ i T 4 THE RS gt X &I

2—28 | i FR I Co — midship section coefficient
2—29 | KEEMFL Cor — waterline coefficient

2—30 | iTH/KEEI R Cor — waterplane coefficient, forebody
2—31 | FiAKEWMARR Cee — waterplane coefficient, afterbody
2—32 ML R Cr — prismatic coefficient, longitudinal
2—-33 | EMRTERLE Cir — prismatic coefficient, vertical
2—34 IRGS S iEF v Cor — prismatic coefficient, forebody
235 | BRI Con — prismatic coefficient, afterbody
2—36 RS T R ¥ Cre — prismatic coefficient, entrance
2—37 | RUEKERELR G — prismatic coefficient,run
9198 e NEX Y ;. _ Eizi‘??gigﬁnsverse section
2—139 AR R XL " — volumetric coefficient

2—40 | fZ9A ) mm sheer

2—41 | FAAZA Sr mm fore sheer

2—-42 | fERZIL Y mm aft sheer

243 gEit f mm camber

2—44 | UEHA Ie (°) angle of entrance, half

2—45 wh il AL m, [m Iength between stations

2--46 K gk fu} #h AT m, [ distance between waterlines
2—47 T gk S mm frame space

2—48 | AtAFIE h m rise of floor

249 RtEn -1t r mm bilge radius
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23 MRS NSNS

R4 2 f %= it A R A
q—1 2 1 AR (8 X, " longitudinal center of buovancy
’ from midship
3—9 990 AR AR ‘EE 7 . vertical center of buoyancy above molde
’ base
33 OB o] A4 FR Va m transverse center of buoyancy
7—4 BB [ AR R L X n longitudinal center of gravity from
- ’ midship
3—5 T T FAME XGC. 7 " vertical center of gravity above
== ' o molded base
3—6 O AR bR ¥ I transverse center of gravity
3—7 24 ] AL AR LCF X . longitudinal center of floatation
- ' from midship
3—8 GG B R AL R ¥ m transverse center of floatation
3—9 BER L 2 43 BM . r m transverse metacentre above center of
= ' buoyancy
310 B 1B BM.. R " |longitudinal metacentre above
_ " ' center of buoyancy
1—11 B P02 S B M 7 n transverse metacentre above
r molded base
3—19 U0 B2 003 [ AL AT M1 Ze " longitudinal metacentric above molded
o ! base
3—13 | ¥iaLE GM , A m initial metacentric height
3—14 *,?E{L%I:mmiﬁf&ﬁ _GT{.Q h - initial metacentric height before free
” - T surface correction
3—15 | ML EL GGo. & " effect values of initial metacentrig
N - ! height
3—-16 | HIRANES GMy, X m longitudinal metacentric height
3—17 | KEEHE R A m area of waterplane
3—18 o B AR A o’ area of midship section
3—19 | S KMl onm R A, m’ area of maximum transverse section
=, .
3—90 ZREA, XA 44 o area exposed to wind, abovewater
AR i projected area
3—-21 | ZRIEHKIRA A m area exposed to wind
3—22 2 i { t m trim
3—23 | FHaE A8 1, m lever of statical stability
3—24 | BhiatE SIS 14 u! lever of dynamical stability
3—25 | RE&EIM 7 6Y 1, m heeling lever due to wind pressure
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T 3(8)

a3 % W 7 5 W EB T 3 X A FR
3—26 | ¥ RAMERIAE Zr D rated wind pressure lever
3—27 | 8L 1. m capsizing lever
3—~28 iR -G_E, 1 m righting lever

3—59 MEIatE /15 I m lever of form stability

310 T Tt bl 1. . ngiing lever due to the jerk of to
3—31 s 33 S350 M. kNm capsizing moment

3—32 ¥RVl i M kNm righting moment

3—33 g (bilak:n i, kNm heeling moment

334 7§ (L sk s M, kNm trimming moment

335 | RUEMIM A A, kNm heeling moment due to wind pressure
3—36 | st E s kNa dynamic stability moment

3—17 4152 4 2 ) S 5 ¥, LN Tgiing moment due to the jerk of tow
3—38 | BEMEICHAMSFE My Mo kNm/cm moment to change trim one centimete
3-—39 i i KK B ndi % TPC t/cm displacement per centimeter

3—40 | #PRARMGTKEE A S, A/ t/m :isﬁiegﬂ;iirease per meter
3—41 | #ilify ¢ (°) angle of heel

3—42 AT 8, (°) angle of trim

3—43 | RafEH KA é. (°) angle of vanishing stability

3—44 | WK dr (°) flooding angle

3—45 PR B Hy — volume, permeability

3—46 | IARBER s — surface, permeability

3—47 KB Vr o flooding volume
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4 BRSBTS
2% = 5 vHEEAL LY % 3L A R
41—1 1% F M freeboard
4—9 A AT TR s H s m minimum bow height
4—3 MTTE N m’ cubic number
4—4 s Ri0R V2 6T — gross tonnage
4—5 YRR fiz NT — net tonnage
4—6 YEISMEfy RT — register tonnage
4—7 | PECTMLY uoT — tonnage under deck
4—8 IR Ve m grain capacity
4—9 {BAEHER Vs m’ bale capacity
4—10 | M4LE LT C m'/t stowage factor
4—11 WY IR At A Ve m cargo tank capacity
4—12 3 Dy DW, DWT t deadweight
4-—13 Dy CW, CHT t cargo capacity
4—14 I N- TEU, FEU container capacity
4—15 | FHEL LW, LKT t lightweight
4—16 | SRECARL DR/ — deadweight coefficient
4—17 B F: t/d [daily fuellconsumption
4—18 | R8N R n mile endurance
4—19 HEF N s d Self-supportability
4—20 M4 a (°) topping angle
4—21 IR ITEyli IS (°) slewing angle of boom
4—22 S Y3 ms P N, kN axial pressure of cargo boom
4—23 | RENLIRERD 4, t lifting capacity
4—24 T AR SHL kN safe working load
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R5 AR LS

FaH Z Y AT o A

5—1 _] g3k v kn, m/s speed of ship

5—2 | BREHEME Ve E kn, m/s service speed .

53 | WAAE Ve kn, m/s trial speed

5—4 | =R V ‘ kn, m/s speed of advance of propeller

5—5 AN XL IE V, kn, m/s wind velocity, relative_

5—6 EH v/JL — speed length ratio

5—7 K EHEKARIALE @ — length~displacement ratio

5—8 | fEREL for F — Froude number

5—~9 RERv v R, R | — ‘ _Reynulds numbher

5—10 | FH R KN resistance

5—11 | QB R, kN total resistance

5—12 | PEIEELJ; R kN frictional resistance

513 | &R R kN residuary resistance

5—14 | ML R, KN wavemaking resistance

5—15 | BARFA R kN form resistance

516 | 4{EEH ) R ki viscous resistance

5—-17 | ZBARRAFRH S Rea kN "~ |air or wind resistance

h—18 | B ) R kN wave pattern resistance

5—19 | $#KELN R kN shallow water resistance

5—20 | B4R J kN .appendage resistance

521 | SR Y Ce — total resistance coefficient

5—22 | BB NFRE Cr — frictional resistance coefficient

h—23 F IR Ce — residuary resistance coefficient

5—24 | MR AR . — wavemaking resistance coefficient

5—25 | AR REx Cro — form resistance coefficient

5—26 | MIHKED R EL . Cop — appendage resistance coefficient

0—27 | TR AR I EZY Cos - air or wind resistance coefficient

5—28 | ¥IRE4MERTL AC: — roughness allowance coefficient

5—29 | IRET & - form factor

5—30 {}Eﬁﬁiﬂyﬂﬂﬁﬂﬁﬁﬂj} I kN model — ship correlation allowance

iy Ty

531 | Bl E 5 c . incremental resjlstance coefficient
for mode! - ship correlation

5—32 | MERM A — admiralty coefficient

5—33 | ¥R S, WSA m’ wetted surface

534 | RIERFRL S — wetted surface coefficient

5—35 | iRt A - scale ratio
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=6 PRMAERES

Eah = F 4 BT PO R

6—1 I KFFELI % MCR kW maximum continuous rating

6—2 (IR SHsE: o CSR kW continuous service rating

6—3 650 e kNm torque

6—4 Hedy, . ToiHES 7, R kN thrust, pull or towing force

65 P RE kq — torque coefficient

6—6 | FELFRKE ki — thrust coefficient

6—7 R D i diameter of propeller

6—8 EERER 12 R m radius of propeller

6—9 NS E R ) _— Taylor’ s advance coefficient

6—10 | s R 7 L adv?nce coefficient or advance
ratio of propeller

) pr— - [l e e

e i

6—13 g paps Py kW brake power

6—14 TR SIE P KW indicated power

6—15 I F P kW shaft power

6—16 fiEdE 25 W B Th % Fe kW delivered power at propeller

6—17 SR AUES P. kW effective power

6—18 fE S Th & P, kW thrust power

6—19 | {FHISE W — wake fraction

6—20 it sk BN 51 t — thrust deduction fraction

6—21 | FIEFE /2 - hull efficiency

6—22 | PLBXCR e — mechanical efficiency

6—23 LR IR Py ER e — gearing efficiency

6-24 | FiFREEAF s - shafting efficiency

6—25 21 B o — propeller efficiency in open water

6—26 i) HESE AR RO e - propeller efficiency behind ship

10

¥ il Tl i [ sl T

L e, o —

e e e ey

T ——— T - A AT — . e ——r




s -

CB/T 743—2004

26 (5D
55 c N 5 vHE B F A
6—27 | MXTHEFEH 1 - relative rotate efficiency
6—28 | ¥EAETCHE 14 — propulsive efficiency
629 FEE 2% PO AR 1 — ideal propeller efficiency
6—30 | b We — Froude wake fraction
6—31 | ZiETAEAR (LA " L '{gégg nifglégtli?ﬁctiﬂn determined fron
6—32 |8 i W, _ {ﬁiﬂ’lllg{ ?'Sgﬁtﬁiﬂtinn determined fromn
6—33 | FEHREIRIU Kt — duct thrust coefficient
634 | FEMICHARE Ko — propeller thrust coefficient in duc
6—15 € A s A0 M E R K. . ;?;;ajéltlr;uiiictﬂﬂficient for a ducte
6—36 SEHE) T kN duet thrust
6—37 | FEMHIHEN 7 kN propeller thrust in duct
6—38 | Jt71 L kN lift (a force)
6—39 | Tt R Ci — lift coefficient
6—40 | £ A m disc area
6—41 | REFFEIR As m developed blade area
6—42 | {Mikfnin A. o expanded blade area
6—43 | ¥4fin A m’ projected blade area
6—44 | fPsKmmtt Ae /4, — expanded area tratio
6§—45 ReFFm bt As /A, — developed area ratio
6—46 4 P m, mm pitch
6—47 X3 ER P/D —- nitch ratio
6—48 S LA ¢ (°) pitch angle
6—49 | 23X z — number of hlades
6—50 | I KoFsElk beas /' D — maximum blade width ratio
6—31 | “-Hnpaiit ba/ D —- mean blade width ratio
652 nf Lt te /D — blade thickness ratio

11
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=6 (4D

T4 2 ff vh B R 3t X %W

6—53 | IFi{? d m, mm hub diameter

6—54 | FUTLL d/D — hub diameter ratio

6—55 $7 1 ] m hub length

6—56 | 7ML o — cavitation number

6—57 PHERESL T by — propeller number

6—58 | #xt RIS p Pa absolute ambient pressure

6-—59 AR F P, Pa vapor pressure of water

6—60 | KIEH P Pa water pressure

6—61 | ZFMES 2 Pa cavity pressure

662 | Jilif Z (°) angle of rake

6—63 GRS S &, (°) skew angle

664 | nhiUmmFAE t mm thickness of blade section

6—65 Shsk bot [ Lo mm thickness on axis of prepeller blade

666 | MHHEIFRES t) mm blade tip thickness

667 | MHUIETIEAL b m width of blade section

6—68 it 1T f mm camber

663 | {EKEEE r/b — camber ratio

6—70 X7 ff o {°) angle of attack or incidence

6—71 BLiR A, m immersion

6—72 X g e L Y — apparent slip ratio

6—73 ST AR L S — real slip ratio

6—74 bR U m/s velocity of a fluid

6—75 | REEHED, FbEHLD Fro kN pull during bollard test

6—76 PE eI T ) o Z m vertical position of propeller
12
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—

FF b AR T W ERLLAT S g Fy A

7—1 | LR Ar m’ total area of rudder

7T—2 | fenlzhm A Aror m movable area of rudder

7—3 | B A Hi Arr m’ area of the fixed part of rudder
T—4 | e R AT A m area of rudder in the propeller race
7—5 | R (BED Fe m rudder span (depth of rudder)

T—6 | I FHK e m mean span of rudder

T—7 | fe3%¥ (BET b m chord length of rudder (breadth of rudder
7—8 | REAZ b: m chord length at the root

7—9 | TaffaZ b m chord length at the tip

7T—10 | Fe 19324 by m mean chord length of rudder

7T—11 | fehesZit A — aspect ratio of rudder

7—12 R A Aw m’ flap area

T—13 | 4r7KREE A Ao m’ skeg area

7T—14 | Re P R e ' — balance ratio

7-15 | FEdlTG R A TR A t mm maximum thickness of rudder section
7T—16 | feRIm AL ) _— thickness ratio of section

7T—17 | Fedi A e f & Xe m longitudinal position of rudder axis
7—18 | BE#EMHR Arn m’ area of bow fins

7—19 | AZ&5ER Ars m area of stern fins

7—20 | AytRBE R B AR A m° lateral area of the hull

7—21 | ARPAK BB ML 8 m A m’ lateral area of the hull above water
7—22 | AR A Cu — coefficient of lateral area of ship
7—23 | KiE )y n water depth

7—24 | ‘YK EE b m mean water depth

13
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228 FRfARYMEfTS— EMSETS

Frs % TF43 R RS s O A
g—1 | MiiEM p rad/s roll velocity

g—2 IR T g rad/s pitch velocity

8—3 | ARIEEES r rad/s yaw velocity

8—4 | BUSmAHE p rad/s’ roll acceleration

8—5 o 32N RE f} rad/s’ pitch acceleration

g—¢ | ARG ANE AL F rad/s’ yaw acceleration

8—7 | AFGHRL u m/s surge velocity

8—8 | RiTHH v n/s sway velocity

8—9 | SESEEHF W m/s heave velocity

8—10 | WIE ey 11 m/s’ surge acceleration

a—11 | HE M RE v m/s> sway acceleration

g—12 | HHINERE W m/ s heave acceleration

g—13 | FEVRAEFRI ST IZR T RE % m/s linear velocity of origin in body axes
8—14 | PIFEYIE V. Vs m/s approach speed

R—15 | VL Ve m/s flow or current velocity
8—16 | X RAHE Voo m/s relative wind velocity

3—17 | FLIRE V. m/s true wind velocity

8—18 | gimifH 7 rad course angle

8—19 | WAL ¥s rad original course

8—20 | giriibER X rad/s rate of change of course
8—21 | KA¥T i ¢ rad roll angle

8—22 { YAREA g rad pitch angle

g—23 | BAIEA 17 rad yaw angle

g—o4 | HIFIA rad, (°) angle of attack in pitch on the hull
8—25 | #i4 Vi rad, (°) drift angle

8—26 | xR AT D rad, () angle of attack of relative wind
8—27 | LEAH Nk Soer rad, (°) effective rudder inflow angle
g§—28 | h¥kpesi S rad, (°) neutral rudder angle

8—29 | Ak S rad, (°) bow fin angle

g—30 | NiEEf 5 rad, (°) stern fin angle

8—31 | fEFH S rad, (°) rudder angle

g8—132 | 848540 Sio rad, (®) rudder angle, ordered

8—33 | HIEBITTIM 2 rad, (°) course of current velocity
8--34 | #aXFR [ P rad, (°) absolute wind direction
g—35 | AHXT KT Yo rad, (°) relative wind direction

14
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39 FRfRIRUMERT S — HRF

J§ 55 % R T 5 tHE AT b 3 X % ¥R
9—1 | BEIE K Nm roll moment on body
9—2 | #IE S0 i N pitch moment on body
g3 | fHEEIR N Nm - yaw moment on body
G4 | B4 )RS A TR () % N Nma iii:zﬁg?t;f‘ yaw moment with respect tc
0—5 | M IMRMEMBENGY | N Nt O o moment with respect
o-6 | MEMERMEEESTY | A v |derivation of yaw nonent with respect ¢
0—7 | SR AMRBSIEE YR | MW Nms? O o oy moment with respect ¢
9—8 | pHiE SRR AN i S X N; - fﬁzég?téﬁglzf yaw moment with respect t
9—9 | AEEMILEL s Nm torque of bow fin
9—10 | AeéH & Nm torque of rudder stock
9—11 | FEARIHIER 4 Nm torque of stern fin
9—12 | &N X N surge force on body
913 | 188 F Xe N longitudinal rudder force
o | s | x| e[t fre
s [ mmmnaneen | i | we [rieionot s e i
9—16 | HAmfEl) ¥e N transverse rudder force
9—17 | FEIEE P, N normal pressure of rudder
9—18 | Ft R # — lift coefficient
919 | IR ¥ G — drag coefficient
9—-20 | WHRE Ce — moment coefficient
921 | J+73 L kN lift force
9--22 | BH A ), kN drag force, resistance
9—23 | JIFLLE £ — lift - drag ratio
9--24 | Kii% 4 N sway force on body
9—25 | BASE Jy%t SR I B Y y. Ne derivation of sway force with
respect to yaw velocity
9—26 | WA ARHAIT ML 1 5 4 144 Ns? |derivation of sway force with
respect to vaw acceleration
927 | HEsE oy ut ke T HE g B2 y. Ns/m1 derivation of sway force with
respect to sway velocity
0—08 | BIE H RERATE DI B (1) S % Vo NS/ derivation of sway force with
respect to sway acceleration
0—29 | B35 R840 1 B 8 ¥, N derivation of sway force with
respect to rudder angle
9—30 | HeimH Z N heave force on hody
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R10 ARPRIRIME S — &TERE

4 /Ih DR ’ -1 1 7

JF5% % W 1f 4 gttt 5t 3 4 ¥R

10—1 | FrmfasEthH 4 C N' s directional stability criterion

10—2 ettt IR Ls m static stability lever

10—-3 | Ttk LT L4 m damping stability lever

10—4 IR AT R T S time constant of the lst order
()1 ¥y manoeuvring equation

10—5 RAETREMN -1 r s first time constant of manoeuvring
)45 X 1 {equation

10—8 RAETTRR IS0 0 T < second time constant of manoceuvring
IV | ’ equatio ‘

10—7 RAETTEHE =0T T third time constant of manoeuvring
] 3 ¥ ’ > equation

10—8 ERTE IR LTI HE o 1) P 1/ gain factor in linear manoeuvring
18 [T S equation

10—9 P 3 EE— i i p _ P- number, heading change per unit

16

WAy AR 6l

rudder angle in one ship length
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——— e — e — A —— — ——— e — —

F1 RIS - S
EaH A 5 XK SN F ol A
111 w2 D. steady turning diameter
11—2 & B e Bl s LG D’ non—-dimensional steady turning
0./ L) ) diameters 0./ L.
_ B /80 B, [EA I3 % 7] ’ Inherent steady turning diameter , &
K. /8y
B IR AT 5 5 =14 non—-dimensional Inherent steady
11—4 | HiZ D’ turning diameter,
/L,
(D, / L) /
11— AEERIAIM - 8 ; Fad/s loop height of r- & curve for
IR ’ unstable ship
11—8 ALERRIM - 8 ; (o) loop width of r— & curve for
A10ES S d unstable ship
11—7 T Gk e daiy re rad/s steady turning rate
{1—8 B R W R A b non—- dimensional steady turning rate,
Crel o/ Ve 2§ 2Loe/ D) “ rel/U or ZLw/De
11—9 B DEt i K. steady turning radius
11—10 | TR P44 a%E A m/s, kn speed in steady turning
_ A L QO° AT time to reach 90 degrees change of
1111 | A ik 90° AR [H] t oo heading
time to reach 180 degrees change of
11—12 | FEMSCEL 180" FIIT(0) 150
heading
11—13 | AEM A S0° R Xoso advance at 90° change of heading
11—14 B ) B4 180 R I 4M R Xorao advance at 180" change of heading
11—15 T KRR X0 mar maximum advance
11—16 | BEIEA 90° B fia i Ve transfer at 90° change of heading
11—17 | BAF1eL3E 180° B gl Vorso transfer at 180° change of heading
11—18 | fE Kk Vo mac maximum transfer
11—19 | Ex R aEfi B drift angle at steady turning

17
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E12  BafHIRIMERT S — Z WARMERFARIRI

—_—

JF EL (]2 FR T 4 R L DA L[R2 FR

12—1 [l 4% 42 25 il (] t. S initial turning time

12—2 gggﬂﬁfggfjgr%z (& Ler S first time to check yaw (starboard)
12—3 22?1%&%5?%32 (% Les S second time to check vaw (port)
12—4 | AR A tac S period of changes in heading
12—=5 | AR A IR AT (] t. S reach time

12—6 T Kb [ e i2 Vo aur m maximum transverse deviation
127 T K RE A &S s rad maximum value of rudder angle
12—8 | Ar) MR ¥ rad switching value of course angle
12—9 | F—EHMA ¥ o rad first overshoot angle

12—10 | BB A ¥ o rad second overshoot angle

12—-11 | &R X & S m head reach

1212 | fLEriE Sr m distance along track, track reach
12—13 ﬁfiﬁﬂ{ﬁ@ Vo m later;.l deviation

12—14 | fER5ETIE] 1 S stopping time

%13 fafamiEttsTs— BERd

Fi-35 =2 X 1T W RHU TS O S
13—1 | A3 g (°) angle of piteh

13—=2 I 5 84 (°) pitch amplitude

13—3 SV IE #n g (°) mean pitch angle

13—4 i ¢ (°) angle of roll

13—5 | MEfEH & (°) roll amplitude

13—6 | VFEEM ¢ (°) mean roll angle

13—-7 | A4, AL R (<) yaw angle

13—8 | ARIEIE{E Wi (°) yaw oscillation amplitude
13—9 | T SRE1E W (°) mean yaw angle

13—10 | AF{rEE X m surge

13—-11 | BB Y m sway

13—12 | EHprEs Z m heave

1313 | diHmRE Z m heave amplitude

— e ey ey s g ] e e T —,

18
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Fr 55 % ¥x ¥ 5 R R ALY R’ X 2B W

13—14 | TLEESIFEHEE s (°) wave encounter angle

13—15 | A§FIfA we (°) heading angle

13—16 | ALK Wo (°) course

13—17 | f f Hz frequency

13—18 | EiRALE# £ Hz frequency of wave encounter

13—19 | HIRAEATIHE £y Hz natural frequency of pitch

13—20 | IR BH IR £, Hz natural frequency of roll

13—-21 AR RS E AR £ Hz natural frequency of heave

13—22 | [ ® rad/s circular frequency

13—23 | BEES#F @ rad/s circular frequency of encounter

(3—24 5 45 B [ © rad/s E?:E;ﬂgcircular frequency for

13—25 | Wi EA RS @ rad/s natural circular frequency for rolling

13—26 | 3% G 0 # @, rad/s natural circular frequency for heaving

13—27 | SR AR T S wave period

13—28 | PiREERK] 7. S wave encounter period

13—29 | #fd a (°) wave slope

13—30 | fixug Qo (°) effective wave slope

13—31 viidag 5 — wave steepness

13—32 | AIEAEFRN Te s natural period of pitch

13—33 | HIREA R T, s natural period of roll

13—34 | TEZHAF R T. s natural period of ;eave

13—35 | KL P, — probability

13—36 | #r eIty Ds — probability of a given sea state

13—37 | esmat pn ki . . EZ;E?E;HW of aniven ship wave

13—38 | EHENEH Dy — probability of a given ship speed
(R Ay A A ST i probability of a being operable

13—39 o 28 U 1 A S pi - :Eﬂa sggavf;] speed and heading in a give

13—40 VAV 2 B0 W R Ik 1 Aza (), _ amplitude of frequency response
o £ Voo (@) function for translatory motions

[3—41 e ¥ 12 B 0 IR 1 Aor (), L amplitude of frequency response
& ¥ Voo lw) function for rotary motions

13—42 | HiEEF A —_ turning factor

19
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314 RRPARDRAERT S — TTENIR S

&5 /R TS L S I -

AT OKFEITMD P N wave excited lateral (horizontal)
14=1 B4 ¢ shear force

sk (EEFT M) - X wave excited normal {(vertical)
14=2 By i shear force

sk kil GKEJTR) y X wave excited lateral (horizontal)
14-3 A4 - . bending moment

ki (GEETTRD) y N wave excited normal (vertical) bending
144 74N ! & moment
14—5 AN A Nm wave excited torque
14—6 viiade sRl o3l 53 oA 1) Kur kN mean resistance increase 1n waves
14—7 R R HE 4 Tor kN mean thrust increase in waves
14—8 av iR e I T (T Pur kW mean power increase in waves
14—9 | PR AT Qur kN'm mean torque increase in waves

mean increase of rate of revolution
— . .”"?: A th

14—10 | St T4 R4 Par 1/s S
14—11 | ARAERE AN Doe | Hz frequency of deck wetness
14—12 {$RREE KA D Hz frequency of propeller emergence
14—13 | Fang Py Hz frequency of slamming

- T et _——_____ g __mfr-wr—_l—mm s _r. -

215 BRMARYEIE S— RUER RIS 41T

s 2 Fres IR 5 55 dv 4
v——t E1 30 -2
ok ATTRIEE T N/ms ™ .
A s . - . ; added mass in the ) mode due to unit
151 | & AHIHIEE RS An N/rads™, Nm/ms™, |potion in the k™ direction
ik Nm/rads™
N/ms”,
AN I ANTFrmE Eh B N/rads™, damping coefficient in the j" mode du
15—9 & ATTREE) B to unit motion in the
B R AT Nm/ms™ , k" direction
Nm/rads”
0k ATT LA S N/m, N/rad, restoring force coefficient in the j
15—3  (FN 5 MERK LR Cu mode due to unit motion in the k"
" Nm/m, Nm/rad direction
MEm EfAEw N unsteady hydrodynamic force
15—4 iﬁ“ft\'f;hj} Fim acting on the ship
15—5 | W jAFrnndishl Fery N exciting force in the j" direction

20
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Fr% A 15 War BT Y I A
15—6 | 3% j AT RIS Fay N radiation force in the j™ direction
e AR BRIl kT

15—7 frAERS e Fis N hydro force on the body of ship

3

7K £L T A G i FR 22K I 5 longitudinal second moment of waterlin
15—8 45 L o area

7K £% 0 1% p AR X 7 ' transverse second moment of waterlin
15—9 5 d m area
15—10 BTt L. Iux kgm’ rool moment of inertia
15—11 | HITiRHEE I, I, kgm® pitch moment of inertia
15—12 | ASniiirEse I, I kg’ vaw moment of inertia
15—13 | RUITOIREhELT K. Kix m roll radius of gyration
15—14 | AL B 1T K, K. m pitch radius of gyration
15—15 | AR MH 4% K, K m yaw radius of gyration
15—16 | AT R $(x, v 2 t) — velocity potential for the fluid flo
_ = - perturbation potential due to stead:
15—17 | ZEW-TVEIREETS ¢s o translation
15—18 | ATz ér —_— unsteady perturbation potential
15—19 | ARfaEs & — Incident wave potential
15—20 | #4t5h & — diffraction wave potential

W §ATTEALIES S - radiation potential due to unit
15=21 S A A 2 motion in j" direction

Bk AT RALRIE hyvdrodynamic force in the j" directio
15—22 |3h4380E § Mrm ki T - due to foreced unit

ks 7

<2

motion in the k™ direction

F16 MRPARTRIEE S— MLRMEIRIR

GRNL VRN

A U

i P rETG AR

seakeeping performance index

WA i AT

lateral force effect

e b1

motion - 1nduced intermiption

LA ke
o i

sea sickness incidence

VL bR

operahbility index

i O EA T kAR LR

seakeeping operability envelope

21
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17 GRS — FAMR
FFE; | 2 o A R L S N A
17—1 I, P Cr m/s wave phase velocity or celerity
|- Sabe JbE St
{7—2 Fi RATE BT RR T 8% cr /s wave phase velocity of harmonic
y BT components of a periodic wave
17—3 ERE Cs m/s wave group velocity or celerity
17—4 T fr H, basic wave frequency
17— FIIR Y i Rk 4 o p " frequencies of harmonic
i
i components of a periodic wave
3 J& WA 3% 38 10 4y b amplitudes of harmonic
17—6 . T}'Af.ﬂ(f') i .y
g components of a periodic wave
17— FIRATE 3 i JIR 4 3% ) o phases of harmonic components
AT f of a periodic wave
17—8 e T RE 1 m wave crest elevation
17—9 | #0ifE (iD " m wave trough depression
17=—10 | i, ne - s Hy m wave height, n. - n;
17—11 | &% 2»/ A k 1/m wave number
17—12 K As, L« m wau:e length
17—13 | FiH T $ basic wave period
17—14 | BIB%, M 2x /L @ rad /s circular wave frequency
17—15 | ¥&m o rad wave encounter angle, wave directo
17—16 Mﬂﬂ'i&'ﬁﬁﬂ“ﬁ (A X . (t ) o Instantaneous wave elevation (zero at
FIHKLT) mean water level)
218 RIS — MK
F&4 % fF 4 MemL LA SRS 5 R
18—1 FE T i m wave height by zero downcrossing
18—2 LT AR S #, m wave height by zero upcrossing
18—3 FESL AN T S wave periods by zero downcrossing
18—4 L ¥RE vk 7, S wave periods by zero upcrossing
18—5 FIE K A m wave length by zero downcrossing
18—6 R APMUSE S Ao m wave length by zero upcrossing
{R—T G 3K R B K I . maximum of elevationc nf wave crests i1
b 3 R TJaas a record
{8—8 RALIR P d UK . minimum of elevations of wave trough:
Tlain in a record

22
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F+r - 7 5 v B L " A 7
_ Tt ks e wave height estimated from visual
19—1 RPN fﬁ m ohservation
1g—2 F 1% JE 1 r . wave period estimated from visual
Lt ' observation
_ T b fer N ek P zero downcrossing significant wave
19—3 —FF?;F-Hﬁ M H, 154 m height
_ e o O el zero upcrossing significant wave
19—4 E¥ T AT Xk £y /30 m height
estimate of significant wave height
19—5 | F XHEETHE H, m from sample deviation of wave
elevation record
19—6 | ¥R KHE Tr S duration of record
19—7 | EKHEMm) R Ts S sample interval
198 FRE 2 o — standard deviation
=20 BIRMTS— i ath
FAV & S BRI i A
20—1 | iEATSEAE b H, band width of spectral resolution
20—2 | PEHRITRE ” — average reflection coefficient
_ L Ay . reflection coefficient amplitude
20—3 e 5 R PR ER A C () function
T R A8 A X B 0 3% g .
20—4 2 fp H; spectral reak in frequency
ik
20—5 i Tk fe H; frequency resolution
20—-6 KA £y H sample frequency
X (it significant wave height based on
20—7 L, i m zero-th moment for narrow banded
LKA spectrum
50 —8 e [ AT - i/ S n-th moment of wave power
’ i ! spectral density
20—9 S E R S, (£}, S, (@) m/ H; wave power spectral density
20~10 | M Hit Ry Si(f), Si(w) m/ H incident wave power spectral density
20—11 | RSBl ir S.(F), S.(w) m’/ H, reflected wave power spectral densit
20—12 | iR A 7 s pertod with maximum energy
20—13 | T84 I T, ; average period from zero—-th and
' first moment
20—14 | ESTIT RN Too To . average period from zero-th and second

moment

23
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x21 BIREFS AR GEER)D
Z A T RN GEEE RS £ A

43311 BRI BX directional spreading function

T Il % 315 2 S directional spectral density

1A ) component wave direction

FH M dominant wave direction

2322 BRlREEHES

Frg 2 1F 4 v BRI O R

22—1 | #ITT R ¥, z m, cm’ section modulus

22—2 ¥ M, M kNm bending moment

22—3 | LA RTIHE - kNm maximum bending moment

22—4 o Sl M. khm still water bending moment

22—5 | PLIRTEHEH M. kNm wave-induced bending moment

22—86 I bk i, kNm ultimate bending moment

22—17 TR M kNm hogging moment

22—8 2 Sl [ 5] M ea kNm sagging moment

22—9 | BispNsE Mo kNm torsional moment of cargo

22—-10 | i M. kNm twisting or torsional moment

22—11 | B¥h £ @ kN shearing force

22—12 K7k 8T A gs kN still water shearing force

22—13 | BORBIN Q. kN wave-induced shearing force

22—14 | ipisy F. ¥ kN concentrated load

22—15 | GBS o ik sy g kN/m load per unit length

2216 | FALKAET N v kN/m weight force per unit length

22—17 | HAr A p Pa load per unit area

22—18 | MR U kNm strain energy

22—19 | #itE¥17 r m radius of gyration

22—20 | MECIRtER i E Pa Young' s modulus of elasticity
B andE L, shear modulus of elasticity ,

22=21 | Loy o c ba wodulus of rigidity

22—-22 | iR S, A mm, mcm first moment of area

24
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22 (45)
J&5; % I T LTSS # X & IR
2223 | K e mm elongation
22—24 | R b mm deflection
IF R AR g -— normal strain
22—26 | BN IR y -— shear strain
22*-2?- THEME JTRRY - Poisson’ s ratio -
22—28 o Pa normal stress
22-:29 7 Pa shear stress
22—30 [or ] . Pa permissible normal stress
22*-; [v ] Pa permissible shear stress—_
2.2—32 Bz R ) T Pa Euler's stress
22—33 | IGHNA o, Pa critical stress
22—34 | KRR a, l Pa yield stress
22—35 | BEN c, Pa catenary suspension stress
42:;—-36 SEIgR 7 o, Pa mean Stress
2237 | EENT) g, Pa ]cnmbined stress
22—38 | B pifra g o, Pa ultimate tensile strength
22—39 | FEITIRAE T Pa fatigue strength
2240 | HHIRIHEE C Pa torsional rigidity ‘
22—41 | BIATH M | kNm dynamic bending moment
2242 | ZhHIIH Fus kN dynamic shearing force
22—43 | KifdMlEH S m spacing of girders
22—44 | FHHE]R S mm spacing of stiffeners
2245 | FHILISE 1. m effective span ‘
22—46 | Hr¥ LRI a, mm’ section area of stiffen-;r
2247 | Hhp1h T kN axial force B
22—48 | MG Ce . cm depth of girde;_
22-19 | HRSKPH RIETELHESE 2 " [inrejel momens of eross section of
2250 | WFR AR B AR I “‘"m;_:;" ;gi;z;:é E?zligt of girder with

—— — — — ——

— e o —— — ——
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F 22 (&)

P55 % W + R DA o 2 3 AW

2; —51 | BRI AR I, miscm;flir gziﬁ ;ﬂnnment of inertia of beam s cross

99 59 A L AR i, If,cmfifp iEF;tigit$ZTe2ii:f stiffener about

22-53 | AMRAHEHEE d m“cm:-:llr? | ;ﬁ;gié E{l};“fen gb{;itszti'fsfeﬁeejtriilti;xi

22~—54 | $LuRIRE X kN/m tensile rigidity

2255 | $HEMRITER L K. kN/a Z:f};;” coetficient of elastic

22—56 | tEFE ERIEREL K, kN/m rigidity coefficient of elastic fixind

99—57 | BMEEILRURIME B Xy X, kN/m rigidit? coeffieient of elastic
foundation

99 —ER S 5 2 R S 7 o em géﬁtigfeﬂigzm calculating point to

22—59 | Hifi %= @ rad difference of phase angle

22—60 - EiEEﬁEﬁﬁfﬁiﬁgi A rad/s angular frequency of free vibration

92—61 | Fih N EE o rad/s angular frequency of

26
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